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PREFACE 

A.s  the  boundaries  of  knowledge  are  extended,  it  is  inevitable  that  the  limitations 

of  individual  experience  should  become  more  denned.     In  all  departments  of 

science  during  the  last  quarter  of  a  century  the  advanced  lines  have  been  so  rapidly 

pushed  forward  that  it  has  become  increasingly  impossible  for  any  single  mind  to 

compass  the  whole  field.     As  in  other  branches  of  medicine,  so  in  the  study  of 

disease  in  childhood,  there  has  been  a  constant  progress  in  the  accuracy  and  extent 

of  our  knowledge.     Recognizing  and  rejoicing  in  this  fact,  the  editors  were  anxious 

to  enlist  in  their  enterprise  the  services  of  those  whose  knowledge  is  the  result  of 

peculiar  attention  to  special  portions  of  the  field  to  be  surveyed,  and  they  desire 

to  express  their  indebtedness  to  the  readiness  and  energy  of  the  allies  whom  they 

were  so  fortunate  as  to  secure.     With  such  assistance  they  have  been  encouraged 

to  aim  at  a    comprehensive  and   authoritative   account  of   the    present    state 

of  our  knowledge  of  the  Diseases  of  Children,  set  forth  with  a  completeness  which 

they  believe   has  not  hitherto   been  attempted  in  this  country.     To   all  their 

coadjutors,  and  to  other  colleagues  and  institutions,  whose  treasures  of  specimens 

and  illustrations  have  been  freely  open  to  them,  they  owe  and  offer  their  warmest 

thanks.  A.  E.  G. 

F.  E.  B. 
H.  T. 

March,  1913. 
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FOREWORD 
A.  E.  GARROD 

From  the  child  rather  than  from  the  malady  the  study  of  diseases  of  children 
receives  its  special  impress.  A  line  of  cleavage,  different  in  direction  from  those 
which  split  off  other  special  branches  of  medical  study,  divides  the  ills  of  childhood 
from  those  of  adult  life.  He  who  studies  sick  children  has  the  whole  of  medicine  and 
surgery  for  his  field,  and  must  take  account  of  every  organ  ;  his  only  limitation  is 
that  imposed  by  the  age  of  his  patients. 

He  is  concerned  with  the  period  of  infancy,  in  which  the  patient  is  wholly 
dependent  upon  the  ministrations  of  others  for  food,  warmth,  cleanliness,  and  all 
necessaries  of  life,  and  with  the  period  of  active  growth,  in  which  intake  must 
exceed  output.  In  these  periods  of  life  errors  of  management,  and  disease  even 
though  transient,  may  leave  indelible  traces  upon  bodily  or  mental  development  ; 
the  intake  is  apt  to  be  regulated  by  taste  rather  than  by  appetite,  and  the  judg- 
ment needed  for  the  avoidance  of  what  is  injurious,  and  the  choice  of  what  is  best, 
is  as  yet  in  abeyance. 

The  youth  of  the  patient  calls  for  the  exercise  of  special  qualities  in  the  medical 
attendant,  and  no  man  can  be  a  good  children's  doctor  who  has  not  a  real  love  of 
children.  Examination  of  a  sick  child  is  in  many  respects  easier  than  that  of  an 
adult.  The  organs  are  nearer  to  the  hand  and  ear,  are  less  often  obscured  by 
superfluous  fat,  and  are  enclosed  in  less  rigid  armour  ;  but  against  these  advantages 
there  are  not  a  few  drawbacks  to  be  set.  The  young  child  cannot  tell  us  what  he 
feels,  and  the  seat  ol  pain  in  an  infant  has  often  to  be  inferred  from  its  actions. 
Examination  is  often  hampered  by  noisy  protest,  if  not  by  actual  struggles,  and 
the  simplest  instrument  of  diagnosis  inspires  terror  in  some  children.  Even  when 
patient  under  examination,  the  young  child  seldom  co-operates  in  the  effort  to 
reach  a  diagnosis. 

There  is  no  period  of  life  in  which  careful  dieting  is  more  essential  than  in 
infancy,  and  this  fact  is  generally  recognized.  Nature  also  recognizes  it,  and  pro- 
vides for  the  infant  an  optimum  diet — maternal  milk.  She  regulates  the  supply, 
and  provides  the  several  constituents  needed — proteins,  carbohydrates,  and  fats — 
in  suitable  proportions.  As  regards  the  human  infant,  the  advance  of  civilization 
has  to  a  large  extent  thwarted  the  beneficent  provisions  of  Nature,  and  a  large 
proportion  of  our  children  are  brought  up  on  milk  indeed,  but  upon  milk  of  animals 
of  other  species.  The  differences  in  the  proportions  of  the  several  constituents  can 
be  corrected,  to  a  greater  or  less  extent,  by  dilution  or  humanization  ;  but  how- 
ever closely  cow's  milk  is  brought  to  resemble  human  milk,  it  cannot  be  rendered 
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human.     What  degree  of  disadvantage  this  entails  to  the  bottle-fed  infant  we  ate 
not  yet  in  a  position  to  judge. 

In  dieting  older  children  we  have  to  take  into  account  the  fact  that  an  excess 
of  intake  is  needed,  since  not  only  the  due  nutrition  of  the  existing,  but  also  the 
building  up  of  new  tissues  has  to  be  provided  for.  The  growing  organism  needs 
to  be  continuously  overfed,  as  measured  by  the  adult  standard  of  feeding. 

There  is  evidence  to  show  that  any  treatment  to  which  milk  be  subjected  tends 
to  impair  its  value  as  a  food,  and  nowadays  infantile  scurvy  is  more  often  due  to 
excess  of  care  than  to  gross  errors  in  diet,  Doubtless,  in  our  ignorance,  we  often 
eliminate  or  destroy  those  mysterious  constituents  of  the  diet  which  contribute, 
in  ways  of  which  we  know  little  as  yet,  to  the  welfare  of  the  organism.  Although 
not  themselves  foods,  they  are  essential  to  the  due  utilization  of  the  food  taken. 

Much  of  the  high  mortality  amongst  infants  has  its  origin  in  dietetic  causes. 
The  food  is  liable  to  be  infected  by  organisms  which  give  rise  to  gastro-enteritis 
and  absorption  of  toxic  substances  which  readily  overcome  the  feeble  resisting 
power  of  the  infant. 

The  diseases  which  are  peculiar  to  children  are  comparatively  few  in  number,  but 
there  are  not  many  maladies  which  fail  to  acquire  a  peculiar  stamp  when  they  attack 
the  growing  organism,  and  the  same  symptom  may  suggest  a  different  set  of  causes, 
according  as  the  patient  who  exhibits  them  is  a  child  or  an  adult,  Growth  and 
development  may  be  retarded  or  arrested  by  diseases  affecting  various  individual 
organs,  and  lesions  of  certain  glands  which  largely  control  development  produce 
in  children  effects  from  which  adults  are  immune.  The  differences  between  the 
cretin  and  the  patient  who  has  acquired  myxcedema  in  later  life,  between  the 
pituitary  giant  and  the  adult  sufferer  from  acromegaly,  sufficiently  illustrate 
this  point.  Again,  the  immature  bones  of  the  child  become  the  seats  of  special 
morbid  processes,  such  as  rickets  and  the  various  kinds  of  epiphysitis. 

The  immaturity  of  the  nervous  system  also  exerts  a  profound  influence  upon 
the  forms  which  disease  assumes  in  children.  In  them  the  nerve  centres  are 
much  more  liable  to  explosive  discharges  than  in  adult  patients,  as  witness 
the  convulsions  which  result  from  comparatively  trivial  causes.  The  presence  of 
round-worms  in,  or  the  absorption  of  toxic  substances  from,  the  intestine, 
may  suffice  to  induce  convulsions  in  a  child  ;  and  it  is  a  well-known  fact  that  a 
convulsion  may  replace  a  rigor  at  the  onset  of  an  infective  fever.  In  early  life 
the  brain,  spinal  cord,  and  their  membranes  are  very  liable  to  bacterial  invasions, 
and  the  various  forms  of  meningitis,  poliomyelitis,  encephalitis,  and  tuberculous 
tumour  formation,  hold  prominent  places  among  the  morbid  accidents  of  child- 
hood. Nor  must  the  influence  of  lesions  of  nerve  structures  upon  growth  and 
development  escape  mention,  an  influence  to  which  the  wasted  limbs  and  arrested 
bones  of  many  victims  of  infantile  paralysis  bear  eloquent  testimony. 

It  is  only  natural  that  those  infectious  diseases  which  confer  immunity  from 
future  attacks  should  be  commoner  in  earlier  than  in  later  life,  but  apart  from  such 
immunity  it  cannot  be  doubted  that  the  tissues  of  the  child  offer  a  more  acceptable 
culture  medium  to  bacteria  generally  than  do  those  of  the  more  mature  individual. 
A  survey  of  the  wards  of  any  children's  hospital  in  this  country  serves  to  bring 
out  the  fact  that,  leaving  the  infectious  fevers  aside,  three  pathogenic  organisms 
are  chiefly  concerned  in  the  causation  of  disease  in  early  life.  These  are  the 
pneumococcus,  the  tubercle  bacillus,  and  the  organism  of  rheumatic  fever.  There 
is  reason  to  believe  that  on  the  Continent  rheumatism  is  less  prevalent  than  it  is 
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amongst  English  children,  and  there  can  be  no  doubt  that  both  geographical  and 
racial  factors  play  important  parts  in  connection  with  the  distribution  of  diseases  ; 
nor  is  the  climatic  factor  open  to  dispute.  Even  in  the  British  Isles,  with  their 
population  derived  from  the  fusion  of  several  distinct  races — Saxon,  Scandinavian, 
and  Celtic,  with  an  admixture  of  French,  Flemish,  and  Jewish  blood — we  can 
trace  the  influences  of  stock  and  parentage. 

Each  of  the  micro-organisms  referred  to  produces  different  clinical  pictures  in 
children  and  in  adult  patients  respectively.  The  comparative  rarity  of  pulmonary 
phthisis  in  children,  and  their  far  greater  liability  to  glandular  infection,  to  menin- 
gitis, to  tuberculous  joint  lesions,  and  peritonitis,  bear  witness  to  this  fact  as  regards 
the  tubercle  bacillus.  The  prevalence  among  children  of  broncho-pneumonia,  of 
pneumococcal  empyema,  and  pericarditis,  as  contrasted  with  the  predominant 
place  held  by  lobar  pneumonia  amongst  pneumococcal  lesions  in  adults,  is  an 
equally  striking  phenomenon  ;  but  the  differences  of  type  of  rheumatic  attacks 
in  childhood  and  later  life  afford  the  most  conspicuous  example  of  all. 

The  remarkable  liability  of  the  cardiac  structures — pericardium,  myocardium, 
and  endocardium  alike — to  the  attacks  of  the  rheumatic  organism,  the  comparative 
immunity  of  the  joints,  the  frequency  of  chorea  and  of  subcutaneous  nodules, 
which  are  seldom  met  with  even  in  early  adult  life,  give  to  the  rheumatism  of  child- 
hood so  distinctive  a  character  that  it  is  hardly  to  be  recognized  as  the  same  disease 
as  the  rheumatic  fever  of  older  patients,  in  which  articular  pains  and  swellings  play 
so  conspicuous  a  part. 

A  like  special  stamp  is  impressed  upon  many  other  diseases  when  the  sufferer 
is  a  child,  as  witness  the  lesions  of  congenital  syphilis.  Infantile  scurvy,  too,  has 
its  peculiar  features,  of  which  the  most  conspicuous  is  the  frequency  of  subperi- 
osteal haemorrhages — lesions  practically  unknown  in  the  scurvy  of  adults,  and  doubt- 
less determined  by  the  immaturity  of  the  osseous  system. 

In  its  medical  aspects,  even  the  period  of  childhood  needs  to  be  further  sub- 
divided. The  new-born  infant  is  liable  to  special  pathological  accidents,  some  of 
which  are  due  to  infections  of  the  umbilical  area,  whilst  others,  such  as  the  skin 
affections  of  the  sclerema  group,  admit  of  no  such  ready  explanation.  The  later 
period  of  infancy,  again,  has  its  special  dangers,  and  in  later  childhood  certain 
hereditary  maladies,  of  which  pseudo-hypertrophic  and  other  muscular  dystrophies, 
and  Friedreich's  ataxia,  may  be  referred  to,  tend  to  manifest  themselves. 

Even  the  age  incidence  of  infective  maladies  differs  within  the  period  of  child- 
hood, and  the  sporadic  form  of  meningococcal  meningitis  is  usually  met  with  in 
infants  who  have  not  yet  reached  the  age  at  which  tuberculous  meningitis  becomes 
common. 

Congenital  defects  and  malformations  are  more  commonly  seen  in  children 
than  in  adults,  for  not  a  few  of  the  more  serious  of  these  tend  to  shorten  materially 
the  term  of  life.  Thus,  atresia  of  the  bile-ducts  proves  fatal  in  infancy,  and  few 
sufferers  from  the  graver  varieties  of  congenital  heart  disease  reach  maturity. 

As  a  compensation,  there  are  not  a  few  diseases  which  are  rare,  and  some  which 
are  unknown,  in  childhood.  Children  rarely  suffer  from  diabetes  or  exophthalmic 
goitre,  and  their  relative  immunity  naturally  extends  to  that  group  of  maladies 
which  may  be  described  as  the  diseases  of  later  life.  In  this  group  are  included 
malignant  growths  of  the  carcinoma  class — granular  kidney  and  arterio-sclerosis, 
atheroma,  gout,  and  osteo-arthritis.  They  escape,  too,  the  grosser  results  of 
erroneous  living,  and  the  maladies  which  result  from  injurious  occupations. 
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It  is  evident  that  the  diseases  of  children  offer  a  wide  field  of  study.  The  fact 
that  the  patient  is  a  child  calls  for  a  knowledge  of  special  details  in  every  branch 
of  our  work  ;  details  of  symptomatology  which  enable  us  to  recognize  a  disease 
under  the  unfamiliar  aspects  which  the  youth  of  the  patients  is  apt  to  impart  to 
it,  and  to  appreciate  the  significance  of  physical  signs  ;  dietetic  details  to  guide 
us  in  the  administration  of  food  suitable  to  the  immature  condition  of  the  digestive 
functions  of  our  patients  ;  and  details  of  therapeutics,  to  enable  us  to  give  with 
caution  drugs  which  are  not  well  borne  by  children. 

Within  the  walls  of  a  children's  hospital,  as  of  any  hospital  devoted  to  a  particular 
purpose,  there  is  encountered  a  special  atmosphere,  made  up  of  special  lines  of 
thought  and  special  lines  of  procedure,  based  upon  the  cumulative  experience  of 
generations  of  workers,  and  the  interchange  of  ideas  amongst  men  of  like  interests. 

The  more  completely  a  work  which  deals  with  the  diseases  of  children  succeeds 
in  formulating,  and  putting  upon  permanent  record,  this  mass  of  floating  knowledge, 
the  more  nearly  will  the  object  with  which  it  is  written  be  attained. 


II 

H  E  E  E  D  I T  Y 

A.  M.  GOSSAGE 

The  characteristic  qualities  of  a  particular  human  being  may  be  regarded  as 
derived  from  two  sources — those  with  which  the  child  starts  life  endowed  and  those 
that  he  acquires  during  the  course  of  his  existence.  Obviously,  the  latter  are  to 
a  large  extent  dependent  on  the  former.  For  instance,  the  mental  acquirements 
are  mainly  the  result  of  education,  but  are  also  dependent  on  the  capacity  of  the 
brain  to  profit  by  experience,  or,  in  other  words,  on  the  nature  of  the  individual's 
original  brain.  Similarly,  the  diseases  that  anyone  suffers  from  are  mainly  due  to 
his  exposure  to  the  causes  of  those  diseases,  but  also  depend  on  his  inherent  power 
to  resist  the  operation  of  those  causes.  Our  equipment  at  the  start  of  life  depends 
on  who  our  parents  were,  and  thus  the  study  of  heredity  is  as  important  for  the 
medical  practitioner  as  the  study  of  the  patient's  mode  of  life  and  environment. 
Unfortunately,  heredity  is  a  subject  involved  in  the  clouds  of  controversy,  in 
which  the  ascertained  facts  are  few  and  the  hypotheses  many. 

It  is  possible  for  parents  directly  to  pass  on  a  disease  to  their  offspring.  For 
instance,  a  child  may  be  directly  infected  with  syphilis  by  either  parent  at  the 
time  of  conception.  Again,  infection  may  pass  from  mother  to  fcetus  through 
the  placenta  :  the  offspring  of  a  woman  suffering  from  smallpox  may  be  born 
covered  with  a  variolous  rash,  and  there  is  some  evidence  that  tubercle  may  in 
rare  instances  be  conveyed  in  the  same  way.  Pregnant  animals  artificially  infected 
with  tubercle  have  sometimes  passed  the  infection  on  to  their  progeny,  and  it 
is  difficult  to  explain  some  very  early  cases  of  tuberculosis  in  infants  on  any  other 
hypothesis.  On  the  other  hand,  the  condition  of  the  blood  which  renders  the 
mother  immune  to  certain  infections  may  be  conveyed  to  the  fcetus  through  the 
placental  circulation.  For  example,  a  mother  infected  with  syphilis  during  preg- 
nancy may  have  an  apparently  healthy  child,  but  is  said  never  to  infect  that  child 
after  its  birth,  although  her  own  syphilis  may  be  florid  (Profeta's  law).  A  better 
example  is  afforded  by  vaccination  :  the  infant  of  a  woman  successfully  vaccinated 
during  gestation  is  usually  immune  to  vaccination  for  many  months  after  birth. 
The  immunity  after  an  attack  of  measles  lasts  a  very  long  time,  and  a  mother  may 
present  to  her  unborn  child  some  of  the  immunity  she  acquired  from  an  attack 
in  childhood.  This  is  a  possible  explanation  of  the  comparative  mildness  of 
measles  in  European  countries,  where  nearly  everyone  has  the  disease  in  child- 
hood, compared  to  the  severity  of  an  outbreak  amongst  a  community  where  the 
complaint  has  been  previously  unknown.  None  of  these  are,  however,  projoerly 
speaking,  examples  of  heredity  ;  they  are  due  to  the  conveyance  by  physical  means 
of  something  definite — e.g.,  an  infecting  bacillus  or  the  chemical  substance  which 
causes  immunity — from  parent  to  child. 
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It  is  a  natural  supposition  that  the  health  of  the  mother  during  pregnancy 
would  affect  that  of  the  unborn  child  quite  apart  from  any  question  of  infection. 
There  is  a  certain  amount  of  evidence  that  a  weakly  child  tends  to  be  produced 
when  the  mother's  condition  of  health  is  poor ;  but,  on  the  other  side,  there  are 
frequent  examples  of  a  woman  who  is  suffering  from  a  severe  disease,  such  as 
pulmonary  tuberculosis,  bringing  forth  a  perfectly  healthy  cliild,  and  even  when 
the  mother  is  in  a  condition  of  chronic  starvation  the  fcetus  often  seems  to  get 
sufficient  nourishment.  The  most  marked  example  of  the  influence  of  maternal 
physical  condition  on  the  child  is  afforded  by  the  Mongolian  imbeciles  who  are 
usually  born  at  the  end  of  a  long  series  of  pregnancies,  or  where  the  mother  is  over 
forty,  and  thus  near  the  end  of  her  reproductive  period.  When  born  of  younger 
women,  health  during  pregnancy  has  been  usually  very  poor  ;  but,  still,  Mongols 
occasionally  appear  when  the  mothers  are  young  and  in  good  health,  and  subsequent 
children  may  be  normal.  It  has  been  supposed  that  parental  alcoholism  leads  to 
the  production  of  children  who  are  feeble  both  mentally  and  physically.  There 
is,  however,  no  convincing  proof  of  this  sujjposition,  apart  from  the  fact  that  feeble- 
minded parents  tend  to  be  alcoholic  and  to  have  feeble-minded  offspring.  Naturally, 
the  presence  of  poisons  in  the  maternal  circulation  has  a  prejudicial  effect  on  the 
fcetus,  and  frequently  in  the  earlier  stages  of  pregnancy  leads  to  abortion.  Thus, 
abortion  occurs  commonly  in  many  acute  specific  disorders,  such  as  pneumonia 
and  enteric  fever,  and  also  is  not  infrequent  in  chronic  lead-poisoning. 

Coming  to  the  consideration  of  heredity,  properly  so  called,  it  is  important 
to  remember  that  Weissmann  has  shown  that  the  child  is  derived  from  the  "  germ- 
plasm,"  which  has  nothing  to  do  with  the  parental  organism  except  that  the  parents 
were  themselves  derived  from  the  same  germ-plasm,  and  that  the  germ-plasm  is 
harboured  and  nourished  inside  the  body  of  the  parent.  After  the  union  of  the 
two  portions  of  germ-plasm  supplied  by  the  separate  parents,  the  fertilized  ovum 
divides  into  two  parts  very  early,  one  of  which  alters  and  developes  to  a  great  extent 
to  form  the  diverse  somatic  cells,  whilst  the  other  remains  in  its  primitive  state  as 
the  future  germ-plasm  of  the  new  individual.  Thus,  anything  acquired  by  the 
parents  after  their  birth  will  not  influence  the  future  child.  Because  a  father  has 
studied  and  acquired  a  knowledge  of  mathematics,  this  will  not  make  it  easier  for 
his  son  to  learn  mathematics,  though  both  may  derive  a  taste  and  capacity  for  that 
particular  branch  of  learning  from  the  family  germ-plasm. 

The  new  member  of  the  human  community  arises  from  the  union  of  two  cells 

one  part  of  the  germ-plasm  of  the  father,  and  the  other  of  that  of  the  mother.  After 
the  union  of  the  nuclei  of  these  two  cells,  cell  division  takes  place,  and  two  daughter 
cells  are  cast  out  (the  polar  bodies) ;  and  then  further  division  occurs,  which  leads 
to  the  development  of  a  new  individual.     It  is  remarkable  that  the  stainable 

portion  of  the  nuclei  forms  before  division  in  all  cells  a  definite  number  of  rods the 

chromosomes — and  that  there  are  only  half  the  number  of  chromosomes  in  the 
generative  cells,  ovum  or  spermatozoon,  to  what  there  are  in  all  the  other  cells 
of  the  body.  Thus,  in  the  somatic  cells  of  man  there  are  thirty-two  chromosomes, 
whereas  there  are  only  sixteen  in  the  generative  cells.  On  the  imion  of  two  germ 
cells  the  chromosomes  do  not  unite,  but  remain  separate,  so  that  the  fertilized  ovum 
contains  as  many  chromosomes  as  the  somatic  cells  of  the  adult  organism  and 
double  the  number  present  in  each  of  its  constituent  germ  cells,  half  in  every  cell 
being  derived  from  the  mother,  and  half  from  the  father. 

Several  interesting  books  have  been  written  by  Archdall  Reid  on  the  appli- 
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cation  of  Darwin's  theory  of  evolution  by  natural  selection  to  man.  Offspring 
resemble  their  parents,  and  yet  always  differ  from  them  in  certain  minor  points, 
some  of  which  should  give  some  of  them  a  better  chance  of  adaptation  to  their 
surroundings  than  their  parents  or  brothers  and  sisters.  These  small  differences 
are  known  as  continuous  variations,  to  distinguish  them  from  more  marked  dis- 
continuous variations,  or  mutations.  Where  the  struggle  for  existence  is  severe, 
those  a  little  better  adapted  to  the  environment  than  their  fellows  should  have  a 
better  chance  of  surviving  and  leaving  descendants.  It  is  assumed  that  those 
with  favourable  variations  are  more  likely  to  have  children  of  their  own  advan- 
tageous constitution,  and  also  to  have  some  children  who  show  a  further  advance 
in  favourable  variation.  In  this  way,  with  lapse  of  time  and  a  sufficiently  severe 
struggle  for  existence  to  eliminate  the  unfit,  the  species  should  gradually  progress 
in  the  direction  of  becoming  more  and  more  perfectly  adapted  to  its  conditions  of 
life.  The  variations  are  not,  of  course,  all  favourable,  but  the  individuals  with 
the  unfavourable  modifications  would  tend  to  die  out  and  leave  few  or  no  descend- 
ants. If  it  be  accepted  that  evolution  takes  place  by  the  selection  of  slight 
favourable  modifications  in  this  way,  it  is  a  logical  deduction  that  human  races 
should  be  immune  to  infectious  diseases,  according  to  their  past  experience  of 
them.  It  is  an  observed  fact  that  individuals  differ  in  their  power  of  resisting 
infection  by  the  various  pathogenic  micro-organisms  ;  and  provided  the  sources  of 
infection  be  sufficiently  widespread,  the  less  resistant  should  die,  the  more  resistant 
recover  or  not  be  attacked.  The  more  resistant  would  then  have  the  better  chance 
to  breed  and  to  hand  on  their  comparative  immunity  to  their  children,  who  should 
have  a  greater  chance  to  show  a  still  further  advantageous  variation,  and  the 
immunity  of  the  race  to  the  particular  infection  should  slowly  improve.  Apparent 
illustrations  may  be  found  in  measles  and  malaria.  Measles  is  almost  universal 
amongst  Europeans,  whereas  it  is  rare  in  South  American  Indians  ;  but  when  it 
occurs,  is  very  severe  and  fatal.  Malaria  is  notoriously  fatal  to  adult  Europeans, 
and  is  certainly  much  less  so  to  West  African  negroes,  who  nevertheless  are  nearly 
all  attacked  in  childhood. 

This  particular  theory  of  evolution  by  the  action  of  natural  selection  on  con- 
tinuous variations  has  of  late  years  been  vigorously  attacked  by  many  biologists, 
who  point  out  that  artificial  selection  by  breeding  from  the  most  fit  has  only  been 
able  to  advance  a  species  to  a  very  small  extent,  and  that  then  further  advance 
is  impossible,  and  it  is  difficult  to  maintain  the  advance  already  made — e.g.,  in 
speed  in  racehorses.  They  also  urge  that  large  variations,  where  a  marked  advance 
is  made  at  a  bound,  do  occur,  and  that  by  breeding  these  large  variations  can  be 
shown  to  persist.  If  the  premises  be  thus  doubtful,  the  deduction  requires  other 
independent  evidence  before  it  can  be  accepted.  It  has  already  been  shown  that 
it  is  possible  to  account  for  the  comparative  immunity  of  Europeans  to  measle3 
by  quite  a  different  hypothesis,  and  the  apparent  greater  resistance  of  the  negro 
to  malaria  may  also  be  otherwise  explained.  In  malarious  districts  nearly  every- 
one is  at  some  time  attacked,  and  the  less  resistant  would  die  off  as  children, 
leaving  only  the  more  resistant  to  reach  adult  life,  "  salted,"  or  rendered  still  more 
immune,  by  their  previous  attacks.  In  every  generation  about  the  same  pro- 
portion of  susceptible  and  resistant  would  be  born,  but  only  the  latter  would  reach 
adult  life.  If  this  is  the  correct  explanation  of  the  greater  resistance  of  the  black 
adult,  then  white  children  brought  up  in  a  malarious  district  should  suffer  no 
more  than  the  natives,  and  where  the  two  races  have  lived  together  for  several 
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generations  white  and  black  should  be  equally  affected.      There  ia  not  yet  much 
reliable  evidence  on  which  to  found  a  conclusion,  but  Leonard  Rogers  reports  that 
in  India  white  children  are  found  to  suffer  less  than  the  native  children  in  the 
same  place  ;  and  Deaderick  records  that  the  white  population  of  the  Southern  States 
of  America  are  less  affected  than  the  black.     The  difference  in  favour  of  the  whites 
would  be  due  to  the  fact  that  they  are  less  exposed  to  infection.     On  the  facts 
as  at  present  ascertained,  Reid's  law,  "  that  nations  are  immune  to  infectious 
diseases  according  to  their  past  experience  of  them,"  must  be  taken  as  not  proven. 
It  is  fairly  generally  accepted  by  medical  practitioners  that  persons  differ  in 
their  liability  to  different  infections,  and  that  a  parent  is  prone  to  hand  down  his 
increased  liability  to  his  child.     The  infection  in  which  tins  is  regarded  as  most 
marked  is  tuberculosis,  but  it  is  that  in  which  it  is  most  difficult  to  get  convincing 
proof.     The  fact  that  many  members  of  a  family  suffer  from  tuberculosis  may  be 
due  rather  to  their  greater  exposure  to  infection  and  to  bad  sanitary  surroundings — 
e.g.,  small,  ill-ventilated  houses  in  a  damp  situation — than  to  any  physical  peculi- 
arity which  renders  them  more  liable  to  infection.     Records,  however,  from  families 
in  good  circumstances,  where  the  sick  have  been  separated  from  the  healthy, 
renders  it  almost  certain  that  such  an  increased  liability  is  derived  by  a  child 
from  its  parents,  and  this  doctrine  is  accepted  at  the  present  day  by  insurance 
companies.     This  view  receives  much  support  from  the  fact  that  it  is  possible  to 
differentiate  two  breeds  of  wheat,  one  susceptible  to  "  rust,"  and  one  resistant, 
and  that,  on  crossing  these  and  further  breeding  from  the  cross,  the  individual 
plants  in  the  successive  generations  are  attacked  or  free  from  the  disease  in  the 
proportions  expected  by  Mendel's  laws.     An  attempt  to  add  definiteness  to  the 
general  belief  has  been  made  by  Karl  Pearson,  who  by  statistical  methods  claims 
to  have  proved  that  the  child  of  a  phthisical  father  or  mother  has  a  definite  mathe- 
matical greater  liability  to  be  attacked  by  tuberculosis  than  one  whose  parents 
are  healthy. 

The  statistical  method  has  been    applied  by  the  school  known  as  the  Bio- 
metricians  to  the  solution  of  a  number  of  biological  problems.     By  it  it  can  bs 
shown  that  the  children  of  tall  parents  tend  to  be  taller  than  the  average,  but 
less  removed  from  the  normal  than  their  parents.     Statistics  do  not,  however, 
demonstrate  whether  this  is  due  to  all  the  children  being  above  the  average,  or  to 
some  of  them  being  very  tall  and  the  rest  ordinary.     In  other  words,  it  is  impossible 
to  tell  what  will  occur  in  individual  instances  from  the  general  conclusions  arrived 
at  by  the  study  of  statistics.     Further,  in  applying  this  method  to  research,  it 
is  essential  that  the  conditions  grouped  together  for  statistical  comparison  shall 
be  clearly  defined  and  really  comparable.     For  instance,  one  can  lay  no  weight 
on  conclusions  drawn  from  the  investigation  of  the  hereditary  transmission  of 
such  ill-defined  mental  characteristics  as  vivacity  or  conscientiousness.     From 
statistical  study  Galton  evolved  the  Law  of  Ancestral  Inheritance,  which  says 
that  every  ancestor  contributes  his  quota  to  the  constitution  of  an  individual, 
and  that  the  resemblance  of  any  one  to  each  of  his  parents  may  be  represented 
by  the  decimal  figure  0-5,  to  his  grandparents  by  0-25,  and  to  each  great-grand- 
parent by  0-125,  and  so  on.     While  this  law  is  undoubtedly  true  on  the  average 
if  sufficient  numbers  are  taken,  it  is  quite  untrue  of  the  individuals  composing 
those  numbers.    A  further  conclusion  drawn  from  statistics  was  that  the  qualities 
of  the  separate  parents  tend  to  blend  in  the  offspring.     This  may  be  true  of  those 
slighter  differences  which  have  been  called  "  continuous  variations,"  but  is  cer- 
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tainly  not  true  of  the  more  marked  differences  which  are  called  "  discontinuous 
variations,"  or  "  mutations."  There  is,  however,  one  striking  example  in  human 
beings  where  there  seems  to  be  a  blending  in  the  child  of  marked  differences  in 
the  two  parents.  This  is  afforded  by  the  cross  between  a  European  and  a  Negro, 
where  the  child  is  apparently  a  blend  of  the  colour  and  other  characteristics  of 
the  two  races.  On  further  crossing  between  two  such  cross-bred  individuals,  all 
the  children  are  again  blends  of  the  two  races,  and  crossing  with  either  a  black 
or  white  is  said  to  lead  in  the  offspring  to  an  approach  towards  this  particular 
parent.  Nevertheless,  on  the  whole  the  statistical  method  of  inquiry  has  not 
led  to  any  great  light  being  thrown  on  the  problem  of  human  heredity. 

Another  school  of  biological  thought  arrives  at  its  conclusions  by  the  study 
of  numerous  individual  examples  of  breeding.  It  owes  its  origin  to  the  Abbe 
Mendel,  who  about  the  year  1865  studied  the  effect  of  crossing  different  varieties 
of  pea.  He  found  that,  where  one  variety  which  was  characterized  by  either  tall 
stems  or  green  pods  or  smooth  seeds  was  crossed  with  another  which  had  either 
dwarf  stems  or  yellow  pods  or  wrinkled  seeds,  the  resulting  plants  had  all  tall 
stems  or  green  pods  or  smooth  seeds.  If  these  cross-bred  plants  were  then  allowed 
to  self-fertilize,  they  produced  in  the  next  generation,  the  tall  plants  a  mixture 
of  plants  in  the  proportion  of  three  tall  and  one  dwarf  ;  those  with  green  pods  a 
mixture  of  three  green  pods  and  one  yellow  ;  and  those  with  smooth  seeds  a  mixture 
of  three  smooth  seeds  and  one  wrinkled.  Of  the  tall,  green-podded  or  smooth- 
seeded  plants  of  this  second  generation,  two  out  of  the  three,  on  self-fertilizing, 
again  produced  plants  in  the  proportion  of  three  tall,  green-podded  or  smooth- 
seeded  peas  and  one  dwarf,  yellow-podded,  or  wrinkled-seeded  ;  whereas  the  other 
of  the  three  produced  only  tall,  green-podded  or  smooth-seeded  plants,  whose 
offspring  remained  true  to  type,  however  often  they  were  self-fertilized  and  fresh 
plants  raised.  On  the  other  hand,  the  dwarf,  yellow-podded  or  wrinkled-seeded 
peas  produced  offspring  similar  to  themselves  whenever  they  were  self-fertilized. 
The  conclusion  seems  inevitable  that  all  the  plants  resulting  from  the  first  cross 
contained  two  factors — one  derived  from  each  parent — but  only  one  factor  showed 
itself — e.g.,  tallness,  green  pods,  or  smooth  seeds — and  this  factor  is  said  to  be 
"  dominant,"  whilst  the  other  concealed  factor — dwarfness,  yellow  pods,  or  wrinkled 
seeds — was  said  to  be  "  recessive."  On  self-fertilization  it  seemed  evident  that 
one  pure  dominant  was  produced,  two  impure  plants  which  showed  the  dominant 
factor — e.g.,  tallness — but  contained  also  the  recessive  factor  (dwarfness)  and 
one  pure  recessive  (dwarf).  To  explain  these  facts  and  inferences,  Mendel  sug- 
gested the  hypothesis  that  all  the  cells  of  the  body  contain  two  factors,  one  derived 
from  the  male  parent's  germ-plasm,  and  one  from  the  female  parent's  ;  but  that  in 
the  germ  cells,  or  gametes,  these  factors  separated  from  one  another,  or  segregated, 
so  that  each  gamete  only  contained  one  ;  and  of  the  total  number  of  gametes 
produced  by  an  individual,  half  would  contain  the  factor  derived  from  the  father, 
and  half  that  derived  from  the  mother.  Obviously,  the  factors  supplied  by  the 
different  parents  might  be  the  same  (both  that  for  tallness)  or  different  (one  tall 
and  one  dwarf).  Thus,  in  the  cross  between  the  tall  and  dwarf  peas  all  the  cells 
of  the  progeny  would  contain  the  factor  for  tallness  and  dwarfness  except  the 
germ  cells,  half  of  which  would  contain  only  that  for  tallness,  and  half  only  that 
for  dwarfness.  On  self-fertilization  it  would  be  an  equal  chance  whether  an 
individual  gamete  would  meet  one  of  its  own  kind  or  one  of  the  opposite  kind,  so 
that,  where  a  number  of  plants  result,  they  should  be  in  the  proportion  of  one  formed 
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by  the  union  of  a  tall  gamete  with  another  tall  gamete,  two  by  the  unions  of  tall 
gametes  with  dwarf  gametes,  and  one  by  the  union  of  a  dwarf  gamete  with  another 
dwarf  gamete.  If  tallness  be  represented  by  a,  and  dwarfness  by  b,  then  each 
cell  in  the  offspring  of  a  cross  between  a  tall  and  a  dwarf  pea  would  have  the  com- 
position ab  ;  but  a,  being  dominant,  would  be  the  only  thing  shown.  Self-fertiliza- 
tion may  be  regarded  as  the  conjunction  of  two  exactly  similar  parents,  and  the 
gametes  concerned  would  with  such  cross-bred  plants  be  equally  a  and  b,  and  the 
union  of  these  should  result  as  follows  : 

Cross-bred  plants 2a6  X  2u6 

Gametes 2a  +  2b      X        2a  +  2b 

Resulting  plants <">■  +  2nb  +  lb 

Pure  dominant.     Impure  dominant.      Pure  recessive. 

It  would,  naturally,  be  possible  to  cross  the  impure  dominants  ab  with  either  pure 
dominants  aa  or  pure  recessives  66.     In  the  first  case  the  gametes  would  be— 

2a   +    2a  x    2a  +    2b , 
and  the  resulting  plants— 

2aa   +    2ab  ; 

that  is  to  say,  they  would  be  all  tall,  but  half  would  be  pure  with  regard  to  tallness, 
whilst  half  would  contain  the  recessive  dwarfness  concealed.     In  the  second  case 

the  gametes  would  be — 

2a  +    2b   x    26   +    26; 
and  the  resulting  plants— 

2«6   +    266; 

that  is  to  say,  half  would  be  tall  impure  dominants,  and  half  dwarf  pure  recessives. 
Actual  breeding  experiments  confirmed  these  theoretical  predictions. 

Mendel's  researches  have  been  greatly  extended  during  the  last  few  years,  and 
similar  phenomena  have  been  found  to  exist  for  many  factors  both  in  plants 
and  animals.  Naturally,  all  examples  of  heredity  are  not  as  simple  as  that  first 
worked  out  by  Mendel,  and  it  has  been  necessary  to  supplement  his  hypothesis 
by  other?.  For  instance,  colours  in  flowers  are  supposed  to  be  determined  by  the 
meeting  together  of  more  than  one  factor  ;  but  the  probability  of  the  truth  of  this 
further  hypothesis  is  rendered  extreme  by  the  close  approximation  of  the  numbers 
of  each  particular  colour  obtained  in  various  crosses  with  what  is  expected  by 
theory.  In  some  cases  dominance  is  not  exhibited,  but  in  a  cross  there  is  a  blend 
of  the  two  opposing  factors.  For  example,  the  blue  Andalusian  fowl  results  from 
the  union  of  a  speckled  white  with  a  black  fowl  ;  but  blue  Andalusians  when  bred 
together  produce  progeny  in  the  proportion  of  one  speckled  white,  two  blue 
Andalusians,  and  one  black,  as  would  be  expected  if  they  are  to  be  regarded  as 
always  a  hybrid,  or  heterozygote,  between  the  black  and  white.  There  are,  natur- 
ally, some  cases  where  the  results  do  not  quite  agree  with  the  Mendelian  hypothesis, 
but  these  may  yet  be  found  to  be  due  to  a  somewhat  complex  interaction  of 
different  factors.  It  is,  of  course,  possible  that  this  particular  type  of  inheritance 
is  only  exhibited  with  regard  to  a  certain  number  of  opposing  qualities  ;  whereas 
in  all  other  instances  the  offspring  may  be  a  blend  of  the  germ-plasms  of  its  parents. 
On  the  other  hand,  further  research  may  show  that  this  mode  of  heredity  is  universal, 
and  that  there  is  always  segregation  in  the  germ  cells.  It  seems  probable  that  the 
dominant  quality  is  always  due  to  the  presence  of  some  additional  factor,  in  the 
absence  of  which  the  recessive  quality  shows  itself. 
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When  one  comes  to  consider  human  beings,  one  finds  that  there  are  a  number 
of  instances  of  heredity  apparently  of  this  same  type.  Human  families  are  small, 
and  it  is  very  often  difficult  to  obtain  accurate  details  as  to  all  the  children,  including 
miscarriages.  It  is  usually  impossible  to  interview  personally  individuals  from 
more  than  three  generations  of  a  family,  so  that  an  investigation  has  to  depend 
on  the  information  derived  from  the  older  members  as  to  the  condition  of  their 
ancestors,  and  such  information  is  often  inaccurate.  Exact  correspondence  with 
the  numbers  demanded  by  theory  must  not  be  expected,  and  data  derived  from 
human  families  cannot  afford  very  strong  arguments  for  or  against  Mendelism. 
One  is  justified  in  saying,  however,  that  if  Mendelian  heredity  and  segregation 
prevail  in  plants  and  animals,  as  shown  by  experiments,  then  they  are  also  found 
in  human  beings.  On  the  other  side,  human  heredity  supplies  one  of  the  strongest 
arguments  against  the  universality  of  segregation.  The  crossing  of  two  such 
dissimilar  races  as  the  negro  and  the  European  results  in  a  blend,  and  the  offspring 
of  two  such  crossed  individuals  are  said  to  be  also  always  a  blend,  and  it  is 
asserted  that  segregation  never  occurs — i.e.,  that  a  pure  black  or  a  pure  white 
never  results  from  such  a  marriage,  as  would  be  expected  according  to  the  Men- 
delian hypothesis.  Yet  the  interbreeding  of  Jew  and  Gentile  seems  to  show  definite 
segregation,  according  to  Salaman,  the  characteristic  facial  features  of  the  Jew 
being  recessive  to  those  of  the  Gentile. 

Most  of  the  examples  of  human  heredity  are  drawn  from  abnormalities  and  the 
results  accruing  from  the  union  of  abnormal  with  normal  individuals.  There  are, 
however,  certain  common  characteristics  which  clearly  obey  the  Mendelian  laws. 
For  instance,  red  hair  is  a  recessive  to  other  types  of  hair,  so  that  red-haired  children 
often  are  born  to  parents  who  themselves  show  no  sign  of  red,  but  each  of  whom 
probably  carries  the  factor  for  it  concealed  ;  children  whose  parents  both  have  red 
hair  are  all  red-headed.  Eye  colour  affords  another  example.  The  colour  of  the 
eye  depends  on  pigment  in  the  iris,  which  may  be  situated  in  front  of  or  behind 
the  muscle,  and  its  presence  or  absence  in  front  of  the  muscle  may  be  readily  ascer- 
tained by  an  observer  with  a  good  light.  Hurst  has  divided  human  eyes  into  three 
classes  :  those  with  no  pigment  in  front  of  the  iris,  those  with  a  ring  of  brown 
pigment  round  the  pupil,  and  those  with  a  large  quantity  of  pigment  all  over  the 
front  of  the  iris,  causing  it  to  be  all  brown.  The  pigment  is  brown  pigment  visible 
to  the  naked  eye,  and  has  nothing  to  do  with  pigment  visible  only  by  the  micro- 
scope ;  this  latter  may  be  found  in  all  eyes,  but  is  probably  of  different  compo- 
sition to  the  brown  pigment  mentioned  above.  All-brown  eyes  are  dominant  to 
ringed  eyes,  and  both  are  dominant  to  blue  unpigmented  eyes  ;  hence  it  follows 
that  the  children  of  blue-eyed  parents  have  always  blue  eyes  ;  that  the  children  of 
parents  both  with  ringed  eyes  may  have  blue  or  ringed  eyes,  but  never  completely 
brown  ;  and  that  the  children  of  brown-eyed  parents  may  have  brown,  ringed,  or 
blue  eyes.     These  facts  may,  of  course,  be  readily  confirmed  by  anyone  for  himself. 

Abnormalities  are  naturally  rare,  and  hence  an  abnormal  person  probably 
inherits  his  abnormality,  if  it  has  been  obtained  by  inheritance,  from  only  one 
parent,  provided  that  the  abnormality  is  dominant  to  the  normal  condition.  Re- 
cessive abnormalities  must  be  derived  from  both  parents,  and  hence  tend  chiefly 
to  occur  where  the  parents  are  cousins  ;  and  since  as  a  rule  the  parents  do  not 
exhibit  the  abnormality — i.e.,  are  impure  normal  individuals — the  abnormality 
only  occurs  in  about  one  out  of  three  of  the  offspring.  Examples  of  such  recessive 
abnormalities  have  been  recorded  by  Garrod  in  alkaptonuria  and  steatorrhea.      Of 
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apparently  dominant  abnormalities  there  are  a  large  number — e.g.,  tylosis  plantaris 
and  palmaris,  night-blindness,  congenital  cataract,  claw  hands  and  feet,  etc.  Since 
these  conditions  are  rare,  each  abnormal  individual  almost  certainly  carries  as  a 
recessive  in  addition  the  normal  factor.  On  marriage  with  a  normal  mate, 
half  the  children  should  be  abnormal  and  half  normal  ;  and  in  recorded  family 
histories  this  comes  out  with  a  fair  approximation  to  accuracy.  For  instance,  in 
a  collection  of  twenty-nine  families  with  tylosis  plantaris  et  palmaris  made  by  the 
writer,  of  the  children  of  abnormal  persons  with  normal  spouses,  238  were  abnormal, 
and  188  normal,  which  is  fairly  close  to  the  expected  equality,  when  allowance  is 
made  for  the  fact  that  abnormal  individuals  are  more  likely  to  be  remembered 
'in  past  generations  than  normal  ones.  The  marriage  of  two  abnormal  persons  is 
naturally  of  extreme  rarity,  but  one  instance  is  reported  by  Newsholme.  A  man 
and  a  woman,  both  with  webbed  toes,  had  seven  web-toed  children  and  one  normal 
boy.     The  normal  child  had  six  normal  children  ;  whereas  all  the  offspring  of  the 
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Fig.  1. — Family  affected  with  Monolithrix. 

Black  indicates  an  affected  individual,  white  a  normal  one.     Figures  in  a  circle  represent 

numbers  of  normal  children.     (After  Sabouraud.) 

abnormal  members  of  the  family  with  normal  mates  were  affected.     The  actual 
numbers  in  this  family  do  not  correspond  with  Mendelian  expectance,  probably 
because  it  is  too  small  ;  but  it  is  suggestive  that  some  of  the  children  of  the  first  pair 
were  puredominants  (all  of  whose  children  should  be  abnormal),  as  would  be  expected 
in  the  proportion  of  one  pure  dominant,  two  impure  dominants,  and  one  pure  recessive. 
In  these  families  the  children  of  the  normal  members  are  all  normal,  but  in 
some  other  families  the  abnormal  condition  is  sometimes  handed  down  through  an 
unaffected  individual.     Examples  of  this  are  afforded  by  diabetes  insipidus,  epider- 
molysis bullosa,  multiple  cartilaginous  exostoses  (where  the  unaffected  person  who 
passes  the  condition  down  to  her  descendants  seems  to  be  nearly  always  a  female), 
etc.     No  adequate  explanation  of  this  escape  of  certain  carriers  of  the  abnormality 
can  be  offered  in  human  beings,  but  in  animals  or  plants  a  similar  skipping  of  a 
generation  may  be  due  to  the  need  of  the  presence  of  more  than  one  factor,  so  that 
the  particular  quality  may  show  itself,  or,  again,  to  the  presence  of  an  inhibting 
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factor  in  certain  individuals.  In  some  cases  dominance  may  be  incomplete,  as 
seems  to  occur  in  the  extra  toes  of  fowls.  In  spite  of  this  complexity,  the  evidence 
of  the  occurrence  of  segregation  in  the  germ  cells  is  as  complete  as  in  the  class  of 
simpler  dominance,  and  the  normal  and  abnormal  progeny  of  a  person  capable  of 
transmitting  the  abnormality  are  about  equal  in  number.  Since,  however,  a  certain 
number  of  the  apparently  normal  contain  the  abnormal  factor,  there  is  in  this  class 
no  excess  of  the  abnormal.  Epidermolysis  bullosa  may  be  taken  as  an  example. 
In  28  families  there  were  185  affected  and  213  unaffected. 

An  abnormality  may  show  itself  at  birth,  or  its  appearance  may  be  delayed  until 
the  child  is  a  few  years  old,  or  even  until  puberty.  In  the  latter  cases  there  would 
naturally  be  a  great  excess  of  the  apparently  normal  in  the  family,  owing  to  many 
members  dying  before  reaching  the  age  at  which  the  abnormality  should  show 
itself.  Multiple  telangiectasis  generally  first  becomes  apparent  after  puberty,  and 
in  three  families  in  which  this  complaint  occurred  there  were  twenty-seven  normal 
persons  to  only  fourteen  affected. 

Most  of  the  conditions  so  far  considered  are  not  specially  injurious  to  health, 
though  epidermolysis  bullosa  and  claw-hand  must  hamper  some  persons  in  earning 
their  livelihood  ;   and  multiple  telangiectasis  sometimes  leads  to  early  death.     It 
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Fig.  2. — Family  with  Multiple  Cartilaginous  Exostoses. 

is  noticeable  that  in  no  case  does  the  abnormality  tend  to  be  bred  out  by  inter" 
marriage  with  normal  persons,  but  persists  in  a  definite  proportion  of  the  offspring, 
though  it  cannot  be  regarded  as  ever  an  advantage  or  an  adaptation  to  the  sur- 
roundings. There  is  here,  therefore,  a  contradiction  to  the  prevailing  belief  that 
only  those  variations  from  the  normal  persist  which  help  the  race  to  be  better 
adapted  to  its  environment. 

Certain  attributes  in  animals  are  almost  limited  to  one  sex — for  example,  the 
presence  of  horns  in  a  certain  breed  of  sheep.  The  horns  generally  only  occur  in 
the  male,  and  the  condition  would  be  explicable  on  the  Mendelian  hypothesis  by 
supposing  that  it  is  dominant  in  the  male  and  recessive  in  the  female.  Thus,  a 
hornless  male  would  be  pure  with  regard  to  the  absence  of  horns,  whereas  a  hornless 
female  might  be  impure  in  this  respect,  and  a  horned  male  might  be  born  from  the 
conjunction  of  two  such  hornless  parents.  On  the  other  hand,  a  horned  female 
could  only  result  from  the  union  of  a  horned  male  and  a  female  who  carried  horned- 
ness  as  a  recessive,  and  would  necessarily  be  pure.  Therefore  all  the  male  progeny 
of  a  horned  female  should  have  horns,  whatever  the  condition  of  the  father.  The 
results  of  breeding  experiments  are  in  agreement  with  this  theoretical  expectancy. 
Similar  sex-limited  conditions  are  found  in  human  beings,  striking  examples  being 
afforded  by  haemophilia,  colour-blindness,  and  hypertrophic  muscular  paralysis. 
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As  would  be  expected,  all  the  male  children  of  a  colour-blind  female  are  colour-blind. 
In  hypertrophic  muscular  paralysis,  as  a  rule,  the  disease  renders  the  patient  in- 
capable of  procreation,  so  that  there  are  no  details  as  to  the  progeny  of  female 
sufferers.  According  to  Bulloch,  haemophilia,  properly  so  called,  does  not  occur 
in  females,  and  the  hereditary  tendency  to  bleed  which  is  found  in  some  families, 
where  females  also  suffer,  belongs  to  a  different  category.  In  true  haemophilia, 
unaffected  males  marrying  with  normal  women  not  belonging  to  bleeder  families 
never  pass  on  the  condition  to  their  children  ;  but  it  is  obvious  that  the  hocmor- 
rhagic  tendency  may  be  transmitted  through  several  generations  of  the  apparently 
normal  females  of  affected  families,  as  well  as  being  handed  down  by  a  bleeder 
male  to  his  grandson  through  his  unaffected  daughter.  It  is  remarkable  that  a 
man  who  is  a  bleeder  seldom,  if  ever,  transmits  the  condition  to  his  son  ;  in  fact, 
there  seems  in  the  children  of  a  bleeder  to  be  a  repulsion  between  maleness  and  the 
factor  for  bleeding.  Haemophilia  frequently  has  an  apparently  spontaneous  origin, 
no  similar  case  being  known  in  the  relatives  of  the  patient.  It  is  probable,  however, 
that  in  these  instances  it  has  really  been  transmitted  from  a  bleeder  family  through 
a  number  of  unaffected  females  (cf.  also  Chapter  IX.,  p.  543). 
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YPERTROPHIO    MUSCULAR    PARALYSIS 

Htemophilia  causes  the  death  of  the  majority  of  the  male  sufferers  in  early  life, 
and  pseudo-hypertrophic  muscular  paralysis  incapacitates  most  of  its  victims 
from  procreation  ;  it  thus  almost  appears  as  if  this  peculiar  method  of  hereditary 
transmissions  were  specially  designed  to  preserve  these  noxious  conditions.  The 
preservation  of  haemophilia  is  further  assisted  by  the  enormous  families  which  the 
women  of  bleeder  race  commonly  have.  The  notion,  however,  of  a  special  design 
for  the  preservation  of  a  condition  which  would  otherwise  quickly  die  out  is 
negatived  by  the  fact  that  the  same  type  of  inheritance  is  found  to  obtain  in  colour- 
blindness, which,  as  it  does  not  injure  either  health  or  capacity,  requires  no  such 
method  of  preservation. 

Sufficient  has  been  said  to  emphasize  the  importance  of  the  study  of  heredity, 
and  also  its  difficulties  and  the  need  of  further  research.  Of  the  various  schools 
of  biological  thought,  at  present  that  known  as  the  Mendelian  has  shed  the 
most  light  on  the  subject  of  human  heredity,  and  to  define  its  scope  and  possible 
limitations  the  collection  of  accurate  family  histories  is  urgently  required.  Already 
the  medical  practitioner  pays  regard  to  his  patient's  relatives  when  considering 
the  lines  of  treatment,  and  recognizes  the  value  of  taking  special  precautions  where 
tubercle  or  rheumatism  have  attacked  several  members  of  the  family,  or  where 
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Several  have  shown  signs  of  nervous  instability.  More  drastic  measures  have  been 
advocated  by  some  under  the  name  of  "  eugenics,"  measures  which  aim  at  the 
prevention  of  the  future  occurrence  of  abnormalities  by  forcibly  preventing  the 
present  abnormals  from  breeding.  It  is  probable  that  in  this  way  such  conditions 
as  tylosis  plantaris  et  palmaris,  claw-hand,  etc.,  could  be  stamped  out ;  but  it  is 
a  doubtful  question  whether  they  can  be  regarded  as  sufficiently  noxious  to  warrant 
such  an  interference  with  the  liberty  of  the  individual.  A  stronger  claim  may  be 
urged  with  regard  to  feeble-mindedness,  which  seems  to  be  inherited  on  Mendelian 
lines,  and  which  is  responsible  for  much  vice  and  crime,  and  so  expense  to  the  com- 
munity ;  but  even  here  more  exact  definition  of  what  is  meant  by  "  feeble-minded- 
ness "  and  more  accurate  family  records  are  required  before  a  convincing  case 
could  be  presented  for  legislation.  The  elimination  of  those  tragic  conditions, 
haemophilia  and  pseudo-hypertrophic  muscular  paralysis,  would  justify  strong 
measures  ;  but  it  must  be  recognized  how  severe  they  would  have  to  be.  All  the 
females  of  affected  families,  although  in  themselves  healthy  and  apparently  normal, 
would  have  to  be  prevented  from  having  children,  and  that,  too,  in  spite  of  the  fact 
that  only  some  of  them  are  capable  of  transmitting  the  abnormality,  for  the  only 
proof  of  a  woman  of  these  families  being  perfectly  normal  is  the  bearing  of  several 
normal  male  children.  It  would  be  impossible,  also,  to  trace  out  all  the  possible 
mothers  of  abnormal  males,  since  the  condition  may  pass  through  many  generations 
of  apparently  normal  females — generations  in  which  males  may  be  absent  or 
scarce. 
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IMMUNITY,  SEEUM-THERAPY,  AND  VACCINES 
H.  THURSFIELD 

The  laboratory  study  of  the  problems  of  immunity  has  made  great  progress  in  the 
years  that  have  elapsed  since  the  discovery  of  bacteria  as  the  cause  of  disease.  That 
discovery  at  once  opened  the  door  to  experimental  research  into  the  modes  by  which 
the  body  resists  the  attack  of  the  infecting  organism  ;  and  though  the  problem  of 
the  acquisition  of  immunity  is  far  from  solution,  the  researches  into  the  subject 
have  led  to  the  introduction  of  new  methods  of  treatment,  some  of  which  are 
already  firmly  established,  others  as  yet  in  the  stage  of  experiment.  This  article  is 
an  attempt  to  review  shortly  the  present  state  of  our  knowledge  with  regard  to  the 
problem  of  immunity,  and  of  the  various  therapeutic  methods  which  have  been 
evolved  from  the  study  of  the  problem. 

An  early  result  of  the  study  was  the  discovery  by  MetchnikofE  that  various 
kinds  of  cells,  especially  the  leucocytes  of  the  blood,  were  possessed  of  actively 
destructive  powers  towards  the  invading  organisms.  This  power  he  named 
"  phagocytosis,"  and  to  the  activity  of  the  phagocytosis  he  attributed  immunity. 
Further  research  showed  that,  though  this  was  indeed  a  part  of  the  truth,  the 
leucocytes  were  not  the  only  factor  in  the  resistance  offered  to  infection.  It  was 
found  that  the  plasma  of  the  blood,  when  all  corpuscles  had  been  removed,  pos- 
sessed substances  which  destroyed  the  micro-organisms.  This  bactericidal  power 
of  the  blood-serum  was  attributed  to  hypothetical  bodies,  to  which  the  name  of 
"  alexines  "  was  given.  Further  researches  revealed  the  presence  in  the  blood- 
plasma  of  other  substances  which  possess  the  power  of  neutralizing  the  poisonous 
products  of  bacteria,  and  to  these  the  name  of  "  antitoxins  "  has  been  given. 
Other  groups  of  substances  have  been  found  in  the  blood-plasma,  which  possess 
special  properties — hemolysins,  agglutinins,  precipitins,  and  opsonins — the  study 
of  which  has  thrown  much  light  upon  the  problem  of  immunity  ;  but  for  the  present 
purpose  it  will  be  sufficient  to  confine  our  attention  to  phagocytosis,  bacteriolysis, 
and  antitoxins. 

Phagocytosis. — When  an  organism  invades  the  tissues  of  the  body,  the  leuco- 
cytes gather  together  at  the  point  of  invasion  to  repel  the  attack  ;  the  nature  of 
the  attraction  is  unknown,  but  is  briefly  spoken  of  as  "  chemiotaxis  ";  and  there 
can  be  no  doubt  that  the  activity  of  the  phagocytic  process  plays  a  large  part  in 
the  protection  of  the  body  tissues.  Since  Metchnikoff's  work,  however,  Wright 
and  his  followers  have  shown  that  substances  present  in  the  serum  of  the  blood,  to 
which  the  name  "opsonins  "  has  been  given,  are  necessary  for  active  phagocytosis, 
these  substances  acting,  probably,  by  diminishing  the  resistance  of  the  bacteria  to 
the  attacks  of  the  phagocytes.     Their  precise  nature,  and  their  relation  to  other 
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substances  found  in  the  blood-serum,  are  matters  of  much  dispute  ;  but  the  im- 
portant point  for  the  therapist  is  that  it  is  possible  to  increase  the  quantity  of  these 
substances  contained  in  the  blood-serum,  and  so  to  render  the  invading  bacteria 
less  likely  to  overcome  the  resistance  of  the  leucocytes.  It  is,  in  fact,  chiefly  from 
this  consideration  that  the  whole  practice  of  injecting  patients  with  bacterial 
vaccines  has  grown  up,  though  such  vaccination  certainly  has  other  effects  besides 
the  production  of  opsonins. 

Bacteriolysis. — If  an  animal  is  injected  with  a  minute  non-lethal  dose  of  certain 
pathogenic  organisms,  and  some  time  allowed  to  elapse,  it  is  found  that  the  animal 
can  tolerate  a  larger  dose.  Increasing  doses  at  measured  intervals  increase  its 
power  of  resistance,  till  it  can  in  the  end  tolerate  a  dose  many  times  larger  than 
would  be  required  to  kill  a  normal  animal.  This  immunity  is  found  to  be  due  to 
the  production  of  bodies — bacteriolysins — in  the  blood-serum,  which  possess  the 
power  of  destroying  the  bacteria.  The  serum  of  such  an  animal  injected  into  a 
human  being  does  not  protect  him  from  the  bacterial  poisons  which  have  been 
already  manufactured  in  his  body,  but  does  to  a  certain  extent  protect  him  from 
invasion  by  the  bacteria.  Such  serums  are  known  as  "  anti-microbic  "  or  "  anti- 
bacterial "  serums,  and  have  been  used  with  success  in  some  diseases  of  human 
beings.  The  most  notable  success  of  such  a  serum  has  probably  been  obtained 
with  Sclavo's  anti-anthrax  serum.  Anti-bacterial  serums  do  not  neutralize  bac- 
terial poisons  ;  they  are  quite  different  from  the  antitoxic  serums. 

Antitoxins. — In  the  year  1890  it  was  shown  by  Behring  and  Kitasato  that  it 
was  possible  to  render  animals  immune  to  the  poison  of  tetanus  by  injecting  them 
with  continually  increasing  doses  of  the  poison,  beginning  with  minute  amounts  ; 
further,  that  the  serum  of  such  immune  animals,  when  injected  into  a  non-immune 
animal,  enabled  this  latter  to  overcome  the  effects  of  the  tetanus  poison,  if  given 
within  a  short  time  of  the  invasion  of  the  bacilli.  The  same  was  shown  to  be  true 
of  the  toxins  of  diphtheria.  These  antitoxins  were  shown  to  have  no  bacteriolytic 
power  ;  they  act  by  neutralizing  the  poison,  not  by  destroying  the  organisms. 

The  antitoxin  of  diphtheria  has  been  employed  in  human  beings  to  an  enormous 
extent,  and  has  met  with  the  greatest  success  ;  indeed,  diphtheria  has,  thanks  to 
the  beneficent  action  of  antitoxin,  to  a  large  extent  lost  its  terrors  for  the  patient 
and  the  physician. 

Complement  and  Amboceptor. — Further  research  into  the  processes  which 
underlie  the  production  of  immunity  has  resulted  in  the  discovery  that  in  an 
animal  which  has  been  immunized  by  repeated  small  doses  of  bacteria  or  bacterial 
toxins  the  immunity  acquired  is  due  to  the  interaction  of  three  substances. 
These  three  substances  are :  (1)  The  antigen — i.e.,  the  substance  which  has 
been  injected  {e.g.,  a  bacterial  vaccine)  ;  (2)  the  immune  body,  otherwise  called 
the  "amboceptor"  or  "copula,"  which  is  produced  by  the  operation  of  the 
antigen  on  the  tissues ;  (3)  the  complement,  a  substance  normally  present 
in  the  blood-serum.  The  interaction  which  occurs  consists  in  the  amboceptor 
forming  a  link  (copula)  between  the  complement  and  the  antigen,  thus  neutraliz- 
ing the  effect  of  the  antigen  upon  the  body  tissues.  The  amboceptor  is  specific, 
and  can  combine  only  with  its  related  antigen  ;  the  complement  is  non- 
specific, and  can  interact  with  any  amboceptor  and  its  related  antigen.  The 
amboceptor  is  thermostabile,  and  is  not  destroyed  by  heating  the  serum  to  55°  C.  ; 
complement  is  thermolabile,  and  is  destroyed  by  such  heating,  and  the  serum  is 
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then  said  to  be  "  inactivated."  When  the  interaction  between  the  antigen,  the 
amboceptor,  and  the  complement,  has  occurred,  this  last  is  said  to  have  been 
"  fixed." 

These  facts  have  been  utilized  to  devise  a  test  which  is  of  wide  application, 
bit  has  especially  come  into  prominence  in  the  diagnosis  of  syphilis.  The  principle 
involved  may  be  stated  as  follows  :  If  a  rabbit  is  injected  with  the  blood-corpuscles 
of  a  sheep  (antigen),  an  immune  body  (amboceptor)  is  formed  in  the  rabbit's 
serum.  If  then  the  rabbit's  serum  is  brought  into  contact  in  a  test-tube  with  a 
suspension  of  sheep's  corpuscles  in  normal  saline  solution,  interaction  occurs  between 
the  sheep's  corpuscles  (antigen) — the  immune  body  which  has  been  formed  in  the 
rabbit's  serum — and  the  complement  normally  present,  and  hemolysis  occurs.  If 
the  rabbit's  serum  has  been  previously  heated  to  destroy  the  complement,  no  inter- 
action can  occur,  and  no  haemolysis.  Such  a  preparation  of  inactivated  rabbit's 
serum  and  sheep's  corpuscles  is  an  "  incomplete  hsemolytic  system.'' 

If  now  a  second  mixture  is  made  of  (1)  syphilitic  antigen — e.g.,  an  emulsion  of 
the  liver  tissue  of  a  syphilitic  foetus — (2)  of  inactivated  serum  from  a  patient  sus- 
pected of  syphilis,  and  (3)  of  fresh  guinea-pig's  serum  (complement),  supposing 
that  the  specific  immune  body  related  to  the  antigen  is  present  in  the  suspected 
serum,  it  will  link  up  the  complement  and  the  antigen  (fixation  of  complement)  ; 
if  the  specific  immune  body  is  not  present,  no  interaction  will  take  place,  and  the 
complement  will  be  left  free  in  the  mixture.  This  mixture  is  then  added  to  the 
"  incomplete  hsemolytic  system."  If  the  complement  is  still  free,  haemolysis 
rapidly  occurs,  the  complement  being  fixed  to  the  sheep's  corpuscles  by  the  immune 
body  of  the  rabbit's  serum  ;  if  the  complement  is  fixed  already,  no  haemolysis  will 
occur.  Hence  the  deduction  is  made  that  the  specific  immune  body  is  or  is  not 
present  in  the  suspected  serum.  If  there  is  h;emolysis,  the  complement  was  not 
fixed,  and  the  immune  body  was  therefore  not  present  in  the  suspected  serum  ; 
if  there  is  no  haemolysis,  the  complement  was  already  fixed,  and  the  immune  body 
was  present — i.e.,  the  patient  has  syphilis. 

The  foregoing  is  an  account  of  the  principle  involved  in  Wassermann's  test. 
In  actual  practice  there  are  numerous  details,  to  which  careful  attention  must  be 
paid  in  order  to  insure  accurate  results. 

Agglutinins. — An  allied  but  slightly  different  process  takes  place  in  the  phe- 
nomenon known  as  "  agglutination  "  or  "  clumping  "  of  bacilli.  In  the  presence 
of  an  invading  microbe  agglutinins  are  produced  in  the  blood-serum,  which  possess 
the  power,  when  brought  into  contact  in  vitro  with  an  emulsion  of  the  specified 
microbe,  of  "  clumping  "  the  organisms  into  masses.  This  phenomenon  has  been 
widely  employed,  especially  in  the  diagnosis  of  typhoid  fever,  and  is  commonly 
spoken  of  as  "  Widal's  reaction,"  from  the  observer  who  first  employed  it.  The 
exact  nature  of  agglutinins  is  unknown  ;  they  are  probably  not  directly  concerned 
with  the  production  of  immunity,  and  yet  there  is  evidence  that  agglutination  does 
diminish  to  a  marked  degree  the  virulence  of  the  bacteria.  They  are  closely  allied 
to  the  precipitins  of  the  blood-serum,  and  it  is  possible  that  the  actual  agglutination 
is  the  result  of  the  precipitation  of  a  proteid  which  serves  to  bind  the  bacteria 
together. 

Forms  of  Immunity. — From  a  consideration  of  the  above-mentioned  facts  it 
is  possible  to  state  briefly  the  different  forms  which  immunity  may  take.  Natural 
immunity  to  certain  infections,  it  must  be  assumed,  is  due  to  the  fact  that  the 
individuals  who  are  immune  (1)  possess  leucocytes  with  an  unusual  phagocytic 
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power,  or  opsonins  in  more  than  usual  quantity  ;  or  (2)  that  they  possess  the  specific 
immune  body  already  fully  developed  in  their  tissues  ;  or  (3)  that  the  invading 
bacteria  or  toxins  find  no  possibility  of  uniting  with  the  tissue  cells — are,  in  fact, 
for  such  individuals  merely  inert  matter  with  which  the  tissue  cells  have  no  con- 
cern. Acquired  immunity,  similarly,  may  be  due  to  (1)  an  enhancement  of  the 
powers  of  the  opsonins  and  the  phagocytes,  or  (2)  to  the  development  of  anti- 
toxins, and  (3)  bacteriolysins.  Such  acquired  immunity  produced  in  an  individual 
by  the  activity  of  his  own  tissues  is  called  "  active  immunity."  Where,  on  the 
contrary,  immunity  has  been  conferred  by  the  administration  of  a  dose  of  anti- 
toxin or  of  anti-microbic  serum,  it  is  called  "  passive  immunity."  Such  passive 
immunity,  due,  not  to  the  living  activity  of  the  tissues,  but  to  a  temporary  addition 
of  already  manufactured  protective  substances,  is  of  short  duration  in  the  majority 
of  instances. 

The  application  of  the  principles  above  discussed  to  the  practice  of  medicine 
must  be  considered  in  two  ways  :  (1)  As  regards  the  diagnosis  of  disease  ;  (2)  as 
regards  the  prophylaxis  and  cure  of  disease. 


/.  DIAGNOSIS. 

A.  In  order  to  ascertain  the  nature  of  the  infecting  organism,  the  most 
simple  and  direct  procedure  is  to  investigate  the  lesions  produced  by  it,  and  where 
these  lesions  are  obvious  and  accessible  this  is  the  best  and  easiest  method.  The 
examination  of  the  exudation  upon  the  tonsils,  for  example,  may  reveal  the  presence 
of  the  diphtheria  bacillus  ;  the  examination  of  the  sputum  may  show  the  tubercle 
bacillus.  In  many  instances,  however,  difficulties  confront  the  inquirer,  and  these 
are  chiefly  of  two  kinds  :  (1)  the  lesion  produced  by  the  bacterium  may  be  in- 
accessible ;  (2)  the  infecting  organism  may  be  so  mingled  with  other  organisms,  or 
so  sparsely  present,  as  to  render  its  direct  identification  a  matter  of  chance  or  luck. 
The  inaccessibility  of  the  lesions  has  been  to  a  considerable  extent  reduced  of 
recent  years  by  the  free  employment  of  puncture.  Thus,  the  employment  of 
lumbar  puncture  has  enabled  the  pathologist  to  identify  in  many  cases  the  organisms 
which  give  rise  to  meningitis,  and  the  same  is  true  of  many  infections  of  the  joints 
and  the  pleural  cavities.  Puncture  of  solid  organs,  such  as  the  liver  or  spleen,  is 
also  freely  employed,  and  puncture  of  the  consolidated  lung  is  rightly  becoming 
a  more  frequent  occurrence.  In  other  instances  the  infecting  organism  can  be 
detected  by  the  simple  process  of  demonstrating  its  presence  in  the  circulating 
blood,  either,  as  in  malaria,  by  direct  examination,  or,  as  in  typhoid  fever,  by 
culture  of  portions  of  the  blood  withdrawn  for  the  purpose.  Whatever  the 
nature  of  the  infection,  it  cannot  be  too  strongly  emphasized  that  direct  film  ex- 
aminations or  cultures,  or  both,  should  be  made  of  all  pathological  material  with- 
drawn from  the  body.  No  abscess  should  be  opened,  pleural  or  peritoneal  cavity 
explored,  without  such  an  examination,  which  is  a  necessary  preliminary  to  all 
attempts  at  producing  immunity. 

B.  Sero  -  Diagnosis.  ■ — ■  Where  the  direct  identification  of  the  infective  agent 
is  impossible  for  any  reason,  it  may  yet  be  possible  to  arrive  at  a  very  high  degree 
of  certainty  as  to  its  nature.  The  methods  employed  depend  upon  the  demon- 
stration in  the  serum  of  the  patient  of  substances  which  are  specific  to  the  sus- 
pected disease.     It  is  obvious  that  such  a  demonstration  is  liable  to  a  number  of 
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fallacies,  and  hence  the  performance  of  these  tests  requires  considerable  training, 
the  use  of  "  controls,"  and  the  observance  of  various  conventions  which  have  been 
devised  to  eliminate  so  far  as  possible  sources  of  error. 

(a)  Opsonic  Index.— It  has  been  claimed  that  by  a  carefully-devised  method 
it  is  possible  to  compare  the  amount  of  opsonin  present  in  a  patient's  serum  with 
that  of  normal  individuals.  This  method  has  been  most  largely  employed  in  the 
diagnosis  of  tuberculous  infection,  the  assumption  being  that,  where  the  patient's 
opsonin  deviates  widely  from  the  normal,  he  is  the  subject  of  tuberculosis.  Much 
controversy  has  taken  place  on  this  subject,  but,  without  entering  into  the  argu- 
ments, it  may  be  briefly  stated  that,  in  the  writer's  opinion,  the  fallacies  in  con- 
nection with  this  test  are  so  numerous,  and  so  little  appreciated,  that  the  test  is 
of  slight  value  to  the  clinician. 

(b)  Agglutination  Tests. — The  presence  of  specific  agglutinations  in  the 
serum  of  the  patient  can  be  demonstrated  in  typhoid  fever,  the  paratyphoid 
infections,  infections  with  Bacillus  coli  communis,  B.  Gaertneri,  the  micrococcus 
of  Malta  fever,  and,  with  less  certainty,  in  a  few  other  infections.  Practically 
the  chief  use  made  of  the  method  is  in  the  detection  of  typhoid  fever.  In  this 
disease  the  specific  agglutinins  are  present  in  the  serum  about  the  end  of  the  first 
week  of  the  disease  ;  in  a  few  cases  somewhat  earlier.  It  is  marked  as  a  rule 
during  the  course  of  the  disease,  and  persists  after  convalescence  for  a  variable 
time,  sometimes  up  to  ten  or  fifteen  years.  The  positive  reaction — i.e.,  the  clumping 
of  typhoid  bacilli  by  the  patient's  serum — is  strong  evidence  of  the  existence  of 
the  infection,  only  exceeded  in  value  by  the  direct  demonstration  of  the  bacilli 
in  the  blood  or  faeces  ;  while,  on  the  contrary,  a  negative  reaction — i.e.,  the  absence 
of  clumping — is  of  comparatively  little  significance.  In  the  writer's  experience, 
on  only  two  occasions  has  a  positive  reaction  been  obtained  in  the  absence  of 
typhoid  infection,  and  in  both  instances  there  were  other  features  which  made  the 
diagnosis  of  typhoid  fever  highly  improbable.  On  the  other  hand,  negative 
reactions  are  often  obtained  in  cases  which  are  afterwards  shown  to  be  typhoid 
infections,  these  negative  reactions  being  most  often  the  result  of  the  neglect  of 
some  obvious  precaution  in  the  technique  of  the  experiment,  but  yet  occurring 
often  enough,  even  with  the  most  careful  worker,  to  render  their  significance 
almost  valueless.  A  series,  however,  of  negative  reactions  in  the  same  case  at 
frequent  intervals  is  of  value. 

With  regard  to  some  of  the  other  infections  named,  the  agglutination  reaction 
is  of  considerably  less  importance  ;  it  is  not  so  constantly  present,  and  in  some 
instances  not  so  closely  specific,  as  in  the  case  of  typhoid.  Thus,  in  certain  instances 
of  B.  coli  infection  agglutination  may  occur,  not  only  with  this  organism,  but  with 
some  of  the  other  members  of  the  coli-typhoid  group.  In  the  case  of  Malta  fever, 
however,  a  positive  reaction  is  of  the  greatest  importance. 

It  must,  of  course,  be  remembered,  with  regard  to  tests  based  upon  the  presence 
of  hypothetical  substances  in  the  serum,  that,  while  they  may  be  of  extraordinary 
advantage  to  the  clinician,  they  can  never  be  of  the  same  value  as  the  actual 
demonstration  of  the  infecting  organism.  The  demonstration,  for  example,  of 
the  B.  typhosus  in  the  blood  of  a  patient  is  of  vastly  greater  importance  and  value 
than  the  agglutination  reaction,  in  the  interpretation  of  which  there  are  possible 
fallacies. 

(r)  The  Wassermann  Reaction,  which  has  already  been  described,  is  of  value 
for  many  cases  of  obscure  infection,  but  has  as  yet  been  used  chiefly  in  the  diagnosis 
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of  syphilis.  A  positive  reaction  is  obtained  in  the  great  majority  of  cases  which 
are  infected  with  syphilis,  and  a  negative  reaction  in  the  presence  of  well-marked 
lesions  is,  unlike  the  Widal  test,  of  almost  more  value  than  the  positive  result. 
Further,  the  Wassermann  test  can  be  used  as  an  indicator  of  the  efficiency  and 
of  the  duration  of  treatment. 

The  Wassermann  reaction  has  also  been  used  in  the  diagnosis  of  hydatid  disease, 
and  affords  great  help  in  the  distinction  of  these  parasitic  cysts  from  other  similar 
tumours. 

C.  Vaccine  Diagnosis. — If  a  patient  whose  tissues  are  the  seat  of  infection 
with  a  specific  micro-organism  be  injected  with  a  dose  of  an  emulsion  of  that 
organism  or  of  its  toxins,  there  may  occur  a  local  or  general  reaction,  and  this 
reaction  may  be  purposely  sought  for  diagnosis.  The  method  has  been  extensively 
employed  in  the  case  of  tuberculosis,  but  has  been  as  yet  little  used  in  other 
infections. 

Tuberculin  has  been  used  with  this  object  in  various  ways,  the  most  trust- 
worthy of  which  is  the  injection  of  small  doses  of  Koch's  old  tuberculin  beneath 
the  skin.  A  positive  reaction  consists  in  a  rise  of  temperature  of  one  degree  above 
the  normal,  often  accompanied  by  a  general  malaise,  headache,  and  pains  in  the 
limbs,  and  possibly  also  an  inflammatory  reaction  in  the  affected  region.  To 
carry  out  this  test,  the  patient  should  be  in  bed,  and  should  have  a  steady  normal 
temperature,  carefully  charted  for  several  days.  The  first  dose  of  tuberculin 
should  be  0-0005  c.c.  (£  milligramme),  injected  beneath  the  skin.  If  no  reaction 
occurs,  this  is  followed  by  0-001,  0-002,  and  0-005  c.c.  at  intervals  of  two  days. 
A  constant  negative  result — i.e.,  the  absence  of  any  reaction — is  good  evidence  of 
the  absence  of  tuberculous  infection  ;  and  a  positive  reaction  is  certain  evidence  of 
the  presence  of  tuberculosis. 

The  doses  stated  above  are  suitable  for  a  child  aged  four  years  and  upwards  ; 
for  infants  half  or  a  quarter  of  these  amounts  are  sufficient. 

The  cutaneous  reaction  of  von  Pirquet  is  obtained  by  rubbing  a  small  drop 
of  undiluted  old  tuberculin  into  a  scarified  surface  on  the  skin,  a  control  puncture 
being  made  at  the  same  time  with  normal  saline  solution.  A  positive  reaction  is 
indicated  by  the  development  within  twenty -four  to  forty -eight  hours  of  an  area 
of  oedema  and  redness,  with  sometimes  a  few  vesicles  around  the  puncture.  The 
value  of  this  test  is  dubious.  On  the  one  hand,  it  is  claimed  that  the  test  is  so 
delicate  that  a  positive  reaction  is  obtained  in  cases  where  there  are  no  active,  but 
only  obsolete,  lesions ;  on  the  other,  it  is  agreed  that  a  certain  number  of  un- 
doubtedly tuberculous  patients  do  not  give  the  reaction,  these  failures  being 
chiefly  met  with  in  the  more  acute  forms  of  generalized  tuberculosis  and  in  tuber- 
culous peritonitis  and  meningitis.  In  the  writer's  own  experience,  a  positive 
reaction  is  too  often  obtained  to  enable  him  to  feel  much  confidence  in  its  value  ; 
but  in  infants  and  children  under  five  years  of  age  a  negative  reaction  is  to  be 
trusted.  By  some  authorities  more  trustworthy  results  are  claimed  from  the  use 
of  a  series  of  dilutions  of  the  tuberculin. 

A  modification  of  this  test  has  been  lately  introduced,  which  consists  in  the 
use  of  an  ointment  containing  the  tuberculin  rubbed  into  the  unbroken  skin.  Of 
this  there  is  as  yet  no  sufficient  knowledge. 

Calmette's  tuberculin  reaction  consists  in  the  development  of  a  conjimctivitis 
following  the  instillation  of  old  tuberculin,  separated  from  its  glycerine  and  appro- 
priately diluted,  into  the  conjunctival  sac.     The  method  has  in  a  few  cases  led  to 
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serious  inflammatory  trouble,  and  as,  in  addition,  the  interpretation  of  the  results 
is  often  very  difficult,  it  has  been  generally  abandoned. 

In  the  case  of  bacterial  emulsions  of  other  organisms,  very  little  use  has  been 
made  of  the  method.  In  the  gonorrhoeal  joint  disease  of  adults  an  injection  of  a 
gonococcal  vaccine  is  sometimes  followed  by  a  more  or  less  severe  reaction  in  the 
affected  joints,  and  the  same  result  has  occasionally  followed  the  use  of  vaccines 
in  B.  coli  infections  of  the  urinary  tract.  In  children's  diseases  the  writer  knows 
of  no  instances  where  this  method  has  been  used. 


II.  PROPHYLAXIS  AND  THERAPEUTICS. 

For  the  projmylaxis  or  cure  of  disease,  the  possible  modes  of  procedure,  based 
upon  the  principles  considered  above,  are  three  in  number  :  (1)  The  promotion  of 
active  immunity  by  injection  of  appropriate  doses  of  an  organism  or  its  toxins  ; 
(2)  the  promotion  of  passive  immunity  by  the  injection  of  an  antitoxin  to  neutralize 
the  poison  already  circulating  in  the  body  ;  or  of  an  anti-microbic  serum  to 
inhibit  the  growth  of  the  invading  organism. 

Sensitized  Vaccines. — Until  lately  it  was  believed  that  there  was  no  mutual 
antagonism  between  active  and  passive  immunity,  that  the  action  of  a  serum  did 
not  inhibit  that  of  a  vaccine,  and  that  there  was  no  reason  why  the  physician 
should  not  attempt  to  secure  a  degree  of  passive  immunity  by  the  use  of  a  serum, 
while  at  the  same  time  he  was  aiming  at  the  production  of  an  active  immunity 
by  the  injection  of  a  vaccine.  Recent  research  has  tended  to  show  that  the  ad- 
ministration of  a  serum  interferes  to  some  extent  with  the  production  of  active 
immunity  by  vaccines.  Besredka  has  accordingly  elaborated  a  method  of  im- 
proving the  efficacy  of  a  vaccine  by  combining  with  the  specific  antibody  contained 
in  the  serum.  To  this  product  he  has  given  the  name  of  "  sensitized  vaccine." 
A  vaccine  prepared  in  the  ordinary  way  is  mixed  with  serum  containing  the  specific 
antibody,  and  allowed  to  stand  at  the  room  temperature  for  twelve  hours.  The 
bacteria  unite  to  themselves  the  antibody  present  in  the  serum.  The  emulsion 
is  then  washed  clear  of  any  traces  of  serum,  the  bacteria  killed  by  heat  or  by 
0-5  per  cent,  phenol,  and  the  sensitized  vaccine  is  ready  for  use. 

Experimentally,  animals  immunized  by  this  form  of  vaccine  are  less  liable  to 
exhibit  toxic  effects,  and  become  immune  more  quickly  and  more  certainly  than 
with  ordinary  bacterial  vaccines.  Clinically,  sensitized  vaccines  have  been  as  yet 
but  little  used  ;  but  the  results  obtained  are  distinctly  encouraging,  and,  in  view 
of  the  striking  experimental  success,  they  are  certain  of  an  extended  trial. 

Antitoxin-Therapy. — Of  the  various  antitoxic  sera  which  have  been  prepared, 
two  alone  have  attained  any  considerable  reputation — those  of  tetanus  and 
diphtheria. 

This  last  is  now  firmly  established,  and  is  in  general  use  ;  nor  can  an  im- 
partial observer  have  any  doubt  as  to  the  enormous  alteration  in  the  prognosis 
of  the  disease  which  has  resulted.  In  the  case  of  the  tetanus  antitoxins  the  results 
are  much  less  striking  ;  and  although  experimental  work  with  animals  has  demon- 
strated its  efficacy  under  certain  conditions  beyond  cavil,  yet  in  practice  these 
conditions  are  seldom  possible  of  attainment,  and  the  use  of  the  remedy  often, 
therefore,  disappoints  the  physician. 
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The  only  other  sera  considered  to  be  definitely  antitoxic  which  have  had  any 
marked  success  are  Yersin's  plague  serum,  which  appears  from  numerous  obser- 
vations to  be  of  considerable  value,  and  Dunbar's  "  pollantin,"  an  antitoxin  for 
the  poison  of  hay  fever. 

Anti-bacterial  Sera. — The  great  majority  of  the  sera  which  have  been  prepared 
are  anti-microbic  in  their  action,  although  in  some  cases  there  is  some  small  evidence 
that  they  are  slightly  antitoxic  as  well.  Generally  speaking,  the  antimicrobic 
sera  have  disappointed  expectation  ;  and  though  brilliant  results  are  from  time  to 
time  recorded,  these  successes  are  gained  without  any  certainty,  and  apparently 
in  obedience  to  no  law. 

The  list  of  anti-microbic  sera  is  a  long  one.  Those  which  should,  in  the  writer's 
opinion,  always  be  employed  at  the  earliest  opportunity  are  some  brand  of  poly- 
valent anti-streptococcus  serum,  Sclavo's  anti-anthrax  serum,  and  Ruppel's  or 
Flexner's  anti-meningococcus  serum.  With  all  of  these  striking  results  have  been 
obtained,  and,  though  no  one  can  predict  that  in  an  individual  ca3e  the  serum 
will  be  successful,  the  percentage  of  success  is  high  enough  to  make  the  failure  to 
employ  them  a  neglect  of  an  obvious  duty. 

The  other  anti-microbic  sera  include  anti-colon-bacillus  serum,  anti-dysenteric 
serum,  anti-typhoid  serum  (Chantemesse),  anti-gonococcic  serum,  anti-pneumo- 
coccic  serum  (Pane),  anti-staphylococcic  serum,  and  various  anti-tubercle  sera. 
Of  these,  probably  the  best  are  Chantemesse's  anti-typhoid  serum  and  Pane's  anti- 
pneumococcic  serum  ;  but  the  evidence  as  to  their  efficacy  is  conflicting. 

In  addition  to  these  specific  sera,  claims  have  been  made  in  favour  of  the  use 
of  various  sera  (1)  to  combat  secondary  infections  ;  (2)  to  cure  or  improve  con- 
ditions in  which  the  infecting  organism  is  either  not  known  or  for  which  no 
efficacious  specific  anti-serum  has  yet  been  prepared. 

Thus,  (1)  anti-streptococcus  serum  has  been  used  beneficially  in  the  secondary 
streptococcic  infections  of  tuberculosis  and  typhoid,  and  (2)  claims  have  been  made 
for  the  great  benefits  derived  from  the  use  of  diphtheria  antitoxic  serum  in  pneu- 
monia, in  septic  conditions,  in  asthma,  in  tuberculosis,  and  in  many  joint  diseases. 
This  list  is  so  diversified  as  to  rouse  scepticism.  But,  as  a  result  of  the  reported 
benefits  in  so  wide  a  list,  some  observers  have  been  led  to  believe  that  an  effective 
raising  of  resistance  to  microbic  invasion  may  be  brought  about  by  the  use  of 
normal  horse  serum  ;  and  although  convincing  proof  is  in  the  nature  of  the  case 
impossible,  certain  clinical  results  are  remarkable.  There  is,  in  the  writer's  opinion, 
little  doubt  of  the  efficacy  of  normal  serum  as  a  local  application  to  suppurating 
wounds — e.g.,  carbuncle — but  the  evidence  of  benefit  in  other  conditions  and  by 
other  methods  of  administration  is  conflicting. 

Methods  of  Administration  of  Sera. — Till  a  few  years  ago  the  universal 
method  of  administration  of  sera  was  subcutaneous  ;  more  recently  intravenous 
injection  has  been  tried,  and  administration  by  the  mouth  and  by  the  rectum  have 
also  their  advocates.  In  the  writer's  judgment,  the  subcutaneous  method  still 
holds  the  field  for  the  bulk  of  cases,  while  in  certain  circumstances  the  intravenous 
path  has  the  advantage  of  introducing  the  serum  more  rapidly  into  the  circulation. 
Should  this  method  be  selected,  it  must  be  remembered  that  it  is  essential  that 
the  serum  be  considerably  diluted,  and  warmed  to  the  temperature  of  the  body, 
before  introduction.  Oral  and  rectal  administration  have  some  theoretical  dis- 
advantages, and  in  the  present  state  of  knowledge  cannot  be  said  with  certainty 
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to  attain  the  results  of  the  other  two  methods,  which  should  therefore  always  be 
chosen  by  preference. 

The  ill  effects  which  occasionally  follow  the  injection  of  sera  must  be  briefly 
alluded  to.  The  injection  of  diphtheria  antitoxin  has  in  a  few  cases  been  followed 
by  sudden  death,  with  symptoms  of  syncope  ;  while  in  other  cases  symptoms  of 
alarming  collapse  have  occurred,  with  vomiting  and  erythematous  eruptions, 
followed  by  recovery.  The  cause  of  these  symptoms  remains  obscure,  but  it  is 
known  that  the  element  of  danger  resides,  not  in  the  antitoxin,  but  in  the  horse 
serum  in  which  it  is  conveyed.  The  ill  effeots  seem  to  be  associated  (1)  with 
large  doses  ;  (2)  with  serum  drawn  from  certain  horses  ;  (3)  with  serum  very 
recently  prepared  ;  and  to  be  obviated  to  a  certain  extent  (i.)  by  heating  the 
serum  to  60°  C.  ;  (ii.)  by  preliminary  administration  of  calcium  chloride  or  lactate. 

The  cases,  however,  in  which  these  immediate  ill  effects  are  observed  are  very 
uncommon,  while,  on  the  other  hand,  the  train  of  symptoms  known  as  the  "  serum 
disease  "  are  fairly  frequent.  These  symptoms  appear  from  the  eighth  to  the 
fifteenth  day  following  the  injection,  and  consist  in  the  appearance  of  rashes, 
erythematous,  morbilliform,  scarlatiniform,  hemorrhagic,  or  urticarial ;  pains  in 
the  joints  and  body  ;  occasionally  a  moderate  degree  of  fever  ;  and  general  malaise. 
They  usually  pass  off  in  a  few  days.  Rarely  some  degree  of  albuminuria  may  appear 
with  the  rash,  but  it  has  no  serious  significance. 

Anaphylaxis. — If  a  foreign  protcid — and  horse  serum  contains  such  a  sub- 
stance— be  administered  to  an  animal,  a  period  of  ten  to  twelve  days  allowed  to 
elapse,  and  then  a  second  dose  given,  the  animal  in  a  few  minutes  or  a  few  hours 
develops  alarming  symptoms,  collapse,  convulsions,  and  in  many  cases  death. 
To  this  phenomenon  the  name  "  anaphylaxis  "  (hyper-sensibility  or  super-sensi- 
bility) has  been  given,  and  it  is  probably  to  the  development  of  this  condition 
that  many  of  the  alarming  symptoms  which  occasionally  follow  second  doses  of 
therapeutic  serums  are  due.  Instances  of  anaphylactic  phenomena  in  human 
beings  are  not  at  present  very  numerous,  probably  because  the  interval  between 
the  doses  given  is  not  usually  sufficiently  long  to  enable  the  hyper-susceptibility 
to  be  produced  ;  and  experimentally  it  has  been  shown  that  the  hyper-susceptibility 
can  be  obviated  by  the  administration  within  the  ten-day  period  of  a  second  dose. 
Further  doses  within  what  may  be  called  the  "  anaphylactic  "  period  are  not  then 
accompanied  by  the  characteristic  phenomena.  The  writer  has,  however,  know- 
ledge of  at  least  two  cases  in  which  the  administration  of  a  second  dose  of  serum 
within  the  "  anaphylactic  "  period— i.e.,  after  the  ninth  or  tenth  day— has  been 
attended  with  alarming  symptoms  of  collapse,  high  fever,  restlessness,  and  nausea. 
None  of  the  cases  so  far  reported  has  terminated  fatally.  It  is  clearly  wise,  in 
view  of  this  knowledge,  to  administer  serum  in  such  a  manner  as  to  avoid  the 
complication— that  is,  either  to  give  a  second  dose  within  the  week,  preferably 
within  forty-eight  hours,  or  to  defer  the  second  dose  till  the  expiration  of  a  month 
from  the  first. 

VACCINE-THERAPY. 

Bacterial  vaccines  are  preparations  in  which  the  micro-organisms  are  sus- 
pended in  normal  saline  solution  in  quantities  which  are  approximately  known. 
The  injection  beneath  the  skin  of  such  preparations  is  one  of  the  most  certain 
methods  experimentally  of  producing  active  immunity,  and  though,  in  the  case  of 
the  human  being,  the  therapeutic  results  are  less  constant,  and  perhaps  some- 
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what  disappointing,  yet  there  can  be  no  doubt  that,  with  increasing  experience- 
this  therapeutic  method  will  come  more  and  more  into  favour.  At  present  it  is 
probably  employed  far  more  in  this  country,  thanks  to  the  inspiring  work  of  Sir 
A.  E.  Wright,  than  on  the  Continent  or  in  America,  and  in  certain  diseases  its 
therapeutic  efficacy  has  been  completely  demonstrated.  The  limits  to  its  useful- 
ness are  determined  largely  by  the  limits  of  our  knowledge  of  specific  bacteria, 
and  by  the  fact  that  in  most  infections  the  invading  microbe  has  already  made 
good  its  footing  in  the  tissues  before  the  physician  can  employ  the  remedy. 

It  must  be  noted  that  Pasteur's  vaccination  against  hydrophobia  does  not 
differ  in  principle  from  the  vaccination  by  means  of  known  organisms.  In  this 
case  the  virus  is  unknown,  but  the  infecting  agent  is  certainly  contained  in  the 
emulsions  of  spinal  cord  employed  in  Pasteur's  process.  Further,  the  similarity 
of  the  attributes  of  the  virus  of  epidemic  anterior  poliomyelitis  to  those  of  the  virus 
of  rabies  gives  rise  to  the  hope  that  the  physician  will  before  long  be  placed  in 
the  position  of  being  able  to  command  a  method  of  vaccination  which  may  serve 
to  restrict  the  spread  of  an  epidemic  ;  although  the  effects  of  the  virus  of  polio- 
myelitis are  so  much  more  rapid  than  those  of  the  rabies  virus  that  it  is  probably 
too  much  to  hope  for  a  therapeutic  agent. 

Bacterial  Vaccines  are  employed  (1)  as  prophylactic  and  (2)  as  therapeutic 
agents. 

1.  Prophylaxis  in  this  country  has  been  practically  confined  hitherto  to  the 
single  case  of  typhoid  fever,  for  the  other  two  diseases  in  which  a  measure  of  success 
has  been  attained  —  plague  and  cholera  —  are,  fortunately,  of  rare  occurrence. 
Experimentally,  however,  it  is  known  that  a  considerable  degree  of  immunity  can 
be  conferred  on  animals  to  staphylococcic  and  streptococcic  infections,  and  it 
is  probable  that  where  there  is  a  decided  risk  of  such  infections — e.g.,  in  operations 
about  the  mouth  and  nose— that  the  practice  of  the  prophylactic  use  of  staphylo- 
coccic and  streptococcic  vaccines  will  become  more  general.  Again,  the  prophy- 
lactic use  of  vaccines  for  recurrent  influenza,  common  colds,  and  recurrent  bron- 
chitis, has  been  advised  ;  but  the  difficulty  in  these  cases  is  that  it  frequently  happens 
that  the  affection  is  caused  by  different  micro-organisms  on  successive  occasions, 
and  while  a  certain  degree  of  immunity  has  been  procured  against  invasion — e.g.,  by 
the  pneumococcus — the  next  attack  is  due  to  the  micrococcus  catarrhalis,  the 
bacillus  of  Friedlander,  or  the  bacillus  of  influenza. 

In  children,  therefore,  who  are  likely  to  be  exposed  to  the  risk  of  infection 
with  typhoid  fever,  it  is  advisable  to  recommend  that  they  should  receive  prophy- 
lactic doses  of  typhoid  vaccine.  The  doses  usually  employed  for  an  adult  are  a 
first  dose  of  500  millions  of  the  dead  bacteria,  followed  ten  days  later  by  a  second 
dose  of  1,000  millions.  The  first  dose  is  usually  attended  by  a  considerable  re- 
action, swelling  and  redness  at  the  site  of  injection,  headache,  fever,  and  malaise, 
lasting  twenty-four  to  forty-eight  hours  ;  the  second  dose  usually  produces  little 
or  no  reaction.  For  children  aged  six  to  twelve  years  the  writer  has  employed 
doses  of  half  these  amounts.  It  must  be  noted  that  the  inoculations  should  be 
made  at  such  a  time  as  will  allow  of  an  interval  of  a  month  before  arrival  in  the 
country  where  the  risk  of  infection  is  expected,  since  it  is  believed  that  before 
immunity  is  established  there  is  a  brief  period  during  which  liability  to  infection 
is  enhanced.  For  this  reason  it  is  inadvisable  to  use  prophylactic  vaccination  in 
the  actual  presence  of  an  epidemic.  In  children  from  six  to  twelve  years  of  age, 
the  doses  recommended  for  prophylactic  usage  before  operation  of  I   .    hylococcus 
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pyogenes  aureus  or  Bacillus  coli  communis  vaccine  are  from  250  to  500  millions, 
given  ten  days  before  the  proposed  operations  ;  of  Streptococcus  pyogenes,  50  to 
100  millions.     Of  this  proceeding  the  writer  has  no  personal  experience. 

2.  As  Therapeutic  Agents. — In  the  present  wave  of  enthusiasm  for  vaccine- 
therapy  there  is  probably  no  single  disease  in  which  the  method  has  not  been  tried 
and  in  which  success  has  not  been  claimed.  In  the  writer's  judgment,  the  failures 
are  more  numerous  than  the  successes,  but  the  method  is  still  in  a  very  crude  stage, 
and  it  offers  so  much  promise,  and  so  little  attendant  disadvantage,  that  wherever 
the  infecting  organism  can  be  isolated  a  vaccine  should  be  manufactured  and 
administered.  Stock  vaccines  should  be  used  in  those  cases  where  for  any  reason 
it  is  found  impossible  to  isolate  or  cultivate  the  invading  organism  ;  but  it  is  generally 
agreed  that  the  effect  of  stock  vaccines  is  less  certain. 

Local  Infections — Staphylococci. — Undoubtedly  the  greatest  success  has 
been  attained  in  chronic  local  infections,  especially  those  due  to  the  Staphylococcus 
pyogenes  aureus.  Boils  and  chronic  staphylococcic  skin  infections  treated  by  this 
method  are  cured  with  greater  ease  and  rapidity  than  in  any  other  way,  and 
though  there  is  a  certain  small  percentage  of  failures,  inexplicable  so  far,  the  suc- 
cesses outnumber  these  enormously.  The  list  of  these  infections  includes  boils, 
ciliary  blepharitis,  pustular  acne,  and  sinuses  left  after  operations  which  have 
become  infected  with  this  organism.  The  doses  given  are  still  largely  a  matter  of 
individual  j  udgment,  but  in  the  writer's  opinion  moderate  doses  of  100  to  300  millions 
are  the  best.  A  local  infection  of  the  skin  of  the  leg  in  a  child  of  three  years,  which 
had  resisted  the  ordinary  methods  of  treatment  for  several  weeks,  cleared  up  in 
about  a  fortnight  with  two  injections  of  300  millions.  The  doses  should  be  repeated 
at  intervals  of  a  week,  and  it  is  advisable  to  give  several  doses  after  the  healing  of 
the  infected  area,  to  endeavour  to  secure  the  patient  from  a  relapse.  Of  course, 
the  ordinary  cleanliness  and  avoidance  of  irritation  must  be  observed  during  the 
inoculations.  With  regard  to  sinuses,  it  is  important  to  remember  that  not  in- 
frequently there  is  more  than  one  organism  present,  and  that  failure  to  secure 
dealing  with  a  staphylococcic  vaccine  may  be  subsequently  explained  by  the 
discovery  of  another  organism — e.g.,  a  streptococcus  or  B.  pyocyaneus  or  B.  coli — 
the  presence  of  which  in  the  first  cultures  was  overlooked. 

Middle-Ear  Disease  is  most  often  due  to  a  streptococcic  infection,  but  in 
some  instances  staphylococci  and  pneumococci  are  found,  either  alone  or  in  con- 
junction. In  such  cases  vaccines  of  the  mixed  organisms  should  be  prepared  and 
injected.  The  doses  of  pneumococci  and  of  streptococci  should  not  exceed 
50  millions  in  the  first  inoculations. 

Gonococcus. — Gonococcal  vulvo-vaginitis  is  a  very  troublesome  and  per- 
sistent complaint  in  infants  and  young  children.  The  results  of  vaccine-therapy 
in  this  condition  are,  in  the  writer's  experience,  disappointing,  though  some  observers 
have  reported  good  success.  The  initial  doses  should  not  exceed  20  millions,  and 
in  many  instances  even  smaller  amounts  seem  to  be  preferable. 

Bacillus  Coli  Communis. — Infections  of  the  urinary  tract  with  B.  coli  and 
its  congeners  are  favourable  cases,  though  it  is  doubtful  whether  vaccine-therapy 
ever  succeeds  in  curing  the  disease.  It  is,  however,  certain  that  symptoms  are 
relieved  and  the  worst  effects  of  the  infection  are  avoided.  Therefore,  in  patients 
who  are  n<     progressing,  do3es  of  the  micro-organism,  isolated  from  their  urine 
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should  be  given  at  weekly  intervals,  the  doses  beginning  with  25  to  50  millions, 
and  increased  up  to  200  to  300  millions. 

B.  Diphtheria. — Vaccines  have  been  employed  with  considerable  success 
in  those  cases  where  the  organism  persists  in  the  fauces  during  convalescence. 
The  vaccine  should  be  prepared  from  the  patient's  own  organism,  and  the  dose 
should  be  from  25  to  50  millions. 

B.  Typhosus. — The  same  treatment  is  applicable  to  the  chronic  local  periostitis 
which  occasionally  follows  typhoid  fever. 

Actinomycosis. — One  case  of  successful  treatment  of  actinomycosis  of  the 
lung  has  been  recorded.  The  patient  was  aged  fourteen,  and  the  vaccine  was  pre- 
pared from  an  agar  culture  of  the  streptothrix,  the  dose  being  approximately 
measured  by  suspending  in  saline  solution  quantities  of  the  growth  taken  up  by  a 
platinum  loop  of  known  dimensions. 

B.  Tuberculosis. — 'Koch's  new  tuberculin  consists  of  dried  tubercle  bacilli, 
extracted  and  triturated  with  20  per  cent,  glycerin,  and  is  thus  essentially  a 
bacterial  emulsion,  freed  from  soluble  toxin3.  It  has  been  used  very  extensively, 
especially  in  the  treatment  of  tuberculous  glands,  tuberculous  peritonitis,  and 
tuberculous  skin  affections.  Observers  are  divided  in  their  opinions  as  to  the 
efficacy  of  the  treatment,  and  also  as  to  the  dose  required.  The  writer's  own 
opinion  is  that  in  children  there  is  little  evidence  of  beneficial  results,  but  that 
occasionally  the  use  of  the  drug  appears  to  benefit  the  course  of  the  disease.  Where 
it  is  thought  desirable  to  employ  it,  the  dose  should,  in  his  opinion  be  To  Jthj  milb- 
gramme.  The  injections  should  not  be  lepeated  oftener  than  once  a  week.  As 
mentioned  previously,  "  opsonic  control  "  appears  to  him  to  be  entirely  fallacious  ; 
but  some  authorities  of  wide  experience  believe  it  to  be  advantageous. 

General  Infections. — Chronic  Staphylococcal  Pyemia  is  probably  the 
most  amenable  to  vaccine-therapy  of  the  generalized  infections.  The  writei  has 
treated  two  such  cases  with  apparent  good  result,  but  the  course  of  the  disease  is 
notoriously  uncertain.  The  doses  should  probably  be  smaller  than  in  the  local 
infections — not  more  than  20  millions. 

Rheumatic  Endocarditis. — Vaccination  with  streptococci  isolated  from  the 
throat  of  the  patient  have  been  tried,  but  the  writer  has  not  so  far  seen  any  evidence 
that  the  proceeding  has  any  influence  on  the  infection  ;  though,  again,  it  is  impossible 
to  deny  that  vaccination  may  have  warded  off  some  of  the  worst  effects  of  the 
inflammation  of  the  endocardium. 

Acute  Infections. — The  application  of  vaccine  treatment  to  acute  infections 
is  more  recent,  and  it  is  impossible  at  present  to  give  any  indication  as  to  the  results. 
In  a  few  cases  of  erysipelas,  an  acute  localized  infection,  small  doses  of  10  to  15 
millions  of  streptococci  have  seemed  to  be  beneficial  in  some  cases ;  but  in  two 
instances  within  the  writer's  experience — one  of  recurrent,  one  of  migrating  ery- 
sipelas of  long  duration — the  injection  of  the  vaccines  was  entirely  without  effect. 
The  evidence  in  favour  of  the  use  of  vaccines  in  pneumonia  is  fairly  strong.  Some 
writers  have  proclaimed  that  vaccines  shorten  the  disease  in  a  remarkable  way.  In 
children,  however,  pneumonia  is  so  erratic  a  disease  that  any  deductions  drawn 
from  a  small  number  of  cases  is  apt  to  be  fallacious,  and  the  writer  knows  of  no 
large  series  treated  by  this  means.     The  best  results  are,  in  his  opinion,  likely  to 


28  DISEASES  OF  CHILDREN 

be  attained  in  the  prolonged  cases  of  pneumococcio  broncho-pneumonia  in  infants 
and  in  those  cases  in  which  resolution  is  long  delayed.  In  such  cases  a  vaccine, 
prepared  if  possible  from  the  patient's  own  organism,  should  be  given  in  doses 
of  5  to  25  millions,  the  smaller  doses  being  employed  in  the  more  acute  cases.  If 
the  organism  cannot  be  isolated,  a  stock  vaccine  may  be  used. 

In  typhoid  fever  evidence  is  accumulating  slowly  that  moderate  doses — 10  to 
15  millions — have  a  beneficial  effect  upon  the  course  of  the  disease  ;  but  the  writer 
has  no  personal  experience  of  this  treatment  in  children. 

Lastly,  in  the  acute  streptococcic  generalized  infections,  small  doses  of  the 
appropriate  vaccine  can  do  no  harm  ;  but  it  appears  probable  that  in  these  cases 
there  is  more  to  be  hoped  for  from  the  use  of  sera. 


IV 

FEEDING  OF  INFANTS  AND  CHILDREN 
EDMUND  CATJTLEY 

1.  Breast  Feeding.  2.  Artificial  Feeding. 

1.  BREAST  FEEDING. 

Until  the  eighteenth  century  babies  were  breast-fed  by  the  mother  or  a  wet-nurse. 
In  this  country  up  to  the  end  of  the  fifteenth  century  suckling  was  continued 
for  two  to  three  years.  By  the  end  of  the  seventeenth  century  the  duration  of 
suckling  was  reduced  to  eighteen  to  twenty-four  months,  the  child  being  weaned 
when  all  the  teeth  were  cut.  Shortly  afterwards  weaning  was  advised  at  eighteen 
to  twenty  months,  and  since  then  the  period  of  nursing  has  been  gradually  reduced, 
until  at  the  present  day  it  is  rarely  continued,  under  medical  advice,  beyond 
nine  months.  If  a  woman  is  healthy  and  secretes  milk,  there  can  be  no  doubt  that 
she  should  nurse  her  baby,  especially  during  the  first  three  months  of  life.  The 
number  of  women  supposed  to  be  unable  to  nurse  their  children  would  be  greatly 
reduced  if  they  were  prepared  during  pregnancy  for  this  duty,  and  encouraged  by 
their  doctors  and  nurses  to  carry  it  out.  As  much  consideration  should  be  devoted 
to  the  question  of  weaning  as  to  that  of  a  vital  operation.  The  child's  future 
welfare,  and  even  its  life,  may  depend  on  the  decision.  And  yet  it  is  ludicrous, 
were  it  not  so  pitiful,  to  find  on  inquiry  how  trivial  a  cause  or  reason  has  influenced 
the  decision  in  favour  of  weaning,  sometimes  even  in  cases  in  which  the  mother 
would  have  willingly  continued  nursing. 

During  the  first  few  days  after  birth  maternal  nursing  is  particularly  important. 
The  milk,  known  as  the  colostrum,  appears  to  contain  antigens — substances  which 
produce  antibodies  in  the  blood  of  the  child,  and  render  it  much  less  liable  to 
infection.  These  antigens  disappear  almost  entirely  from  the  milk  in  the  course 
of  a  week  or  two.  During  the  first  few  weeks  of  life  the  digestive  functions  are 
very  easily  upset,  and,  as  it  is  always  difficult  to  train  a  very  young  infant  to 
digest  artificial  substitutes  for  human  milk,  the  longer  such  foods  are  postponed, 
the  less  is  the  risk  of  setting  up  gastro-intestinal  disturbance.  After  the  third 
month  of  life  the  risk  is  very  much  smaller.  It  is  also  claimed  that  the  advantages 
of  breast  feeding  are  seen  long  after  infancy  in  the  more  rapid  growth  of  the  child, 
earlier  puberty,  and  lesser  liability  to  gastro-intestinal  disturbance.  Even  if 
the  mother  cannot  suckle  the  child  entirely,  or  for  a  prolonged  period,  it  is  almost 
invariably  advantageous  that  she  should  do  so  to  the  best  of  her  ability.  From 
the  maternal  point  of  view  it  is  advantageous,  in  that  it  conduces  to  complete 
involution  of  the  uterus,  sometimes  lessens  the  chance  of  impregnaton,  and  is 
both  cheaper  and  easier  to  carry  out.     It  creates  in  the  mother  a  much  greater  sense 
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of  responsibility  in  the  management  of  her  child,  and  is  often  remarkably  beneficial 
to  her  general  health  and  nutrition. 

Failing  a  maternal  milk-supply,  that  of  a  wet-nurse  is  the  best  substitute,  and 
may  be  the  only  means  of  saving  the  child's  life.  Wet-nurses  are  expensive 
luxuries,  by  no  means  always  reliable  or  available,  and  may  have  to  be  obtained 
from  Paris.  The  milk  does  not  necessarily  suit  the  baby  for  whom  it  is  required. 
Properly  modified  cow's  milk  is  often  safer,  for  it  is  more  under  control,  and  can 
be  more  easily  altered  in  composition.  Nevertheless,  wet-nurses,  by  virtue  of 
the  fact  that  they  supply  human  milk,  are  as  a  rule  superior  to  other  methods  of 
substitute  feeding,  and  it  is  unfortunate  that  in  this  country  they  are  not  more 
readily  available.  The  fear  that  immoral  or  inborn  propensities  can  be  trans- 
mitted by  the  milk  to  the  child  is  a  mere  superstition. 

Preparation  oi'  the  Mother  for  Nursing.— The  more  healthy  the  mother,  the 
sounder  and  more  healthy  will  be  her  child,  and  the  more  fitted  will  she  be  to 
nurse  it.  The  care  of  the  child  should  begin  before  birth,  even  before  conception, 
and  the  mode  of  life  of  the  expectant  mother  must  be  supervised.  Her  diet  should 
be  rather  more  liberal  than  at  other  times,  and  contain  a  good  supply  of  lime  salts, 
proteins,  and  foods  suitable  to  maintain  the  regular  action  of  the  bowels.  A  little 
more  milk,  meat,  and  bread,  will  supply  the  nutriment  needed  by  the  growing 
foetus.  Alcohol  is  unnecessary,  and  in  excess  may  be  injurious.  Mild  purgatives 
may  be  required.  Regular  walking  exercise  at  a  moderate  pace  should  be  taken 
morning  and  afternoon  up  to  the  end  of  pregnancy,  unless  rendered  impossible  by 
swelling  of  the  legs  or  pain.  Violent  exercise,  lifting  heavy  weights,  jolting  con- 
veyances, and  sea-sickness,  must  be  avoided.     Swimming  is  permissible. 

Simple  amusements  and  entertainments  are  valuable  in  distracting  the  mother's 
thoughts  from  her  condition.  Excessive  excitement  and  emotion  are  deleterious. 
Relief  from  household  and  other  worries  is  advantageous.  All  the  hygienic  factors 
of  ordinary  life  are  more  necessary  for  the  expectant  mother.  She  must  rest  for 
at  least  an  hour  in  the  middle  of  the  day  during  the  later  months  of  pregnancy,  and 
have  a  good  long  rest  at  night.  Her  clothing  must  not  interfere  with  the  respiratory 
movements,  nor  exert  pressure  or  friction  on  the  breasts  or  nipples.  The  lower 
part  of  the  abdomen  can  be  supported  by  a  broad  strong  jean,  or  flannel,  bandage. 

The  breasts  and  nipples  must  be  kept  clean.  The  folds  below  the  breasts  should 
be  dusted  night  and  morning  with  emol  keleet,  zinc  oxide  and  starch,  or  other 
drying  powder.  For  three  months  before  confinement  the  nipples  must  be  washed 
daily  with  warm  water  and  massaged  with  cacao-butter,  lanoline,  or  pure  vaseline. 
Astringent  and  spirituous  lotions  are  injurious,  for  they  harden  the  skin  and  make 
it  liable  to  crack.  Small  and  retracted  nipples  can  be  increased  in  size  and  drawn 
out  by  careful  manipulation,  and  rendered  more  prominent  by  the  gentle  use  of 
Bier's  suction-cups.  Swollen,  prominent  nipples  must  be  protected  by  absorbent 
salicylic  wool,  frequently  changed  if  there  is  much  overflow  of  milk.  By  such 
general  and  local  measures  the  mother  will  be  fitted  to  bear  a  healthy  child,  and 
to  bring  it  up  on  the  breast. 

The  Mother  or  Wet-Nurse.— The  perfect  mother  or  wet-nurse  is  twenty-five 
to  thirty-five  years  of  age,  healthy,  active,  intelligent,  truthful,  placid  and  equable 
in  temper,  unemotional  or  well  controlled,  cheerful,  good-natured,  and  affectionate. 
She  should  have  had  one  healthy  child  and  experience  in  the  mode  of  management. 
Many  previous  pregnancies  in  rapid  succession  impair  the  general  health  and 
quality  of  the  milk.     She  should  be  temperate  in  food  and  drink,  though  not 
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necessarily  a  total  abstainer.  Above  all,  she  must  have  plenty  of  patience,  and 
must  realize  that  for  the  time  being  nursing  is  her  paramount  duty,  and  that 
other  duties  and  amusements  must  be  put  on  one  side  if  they  interfere  with  the 
proper  performance  of  her  functions  as  a  nurse. 

On  examination,  she  should  present  the  appearances  of  perfect  health  and 
good  nutrition.  There  is  no  advantage  in  being  fat ;  some  thin  women  are  most 
excellent  nurses.  The  teeth  should  be  good,  and  free  from  caries  and  pyorrhoea  ;  the 
tonsils  small,  and  not  pitted  ;  the  appetite  and  digestion  excellent ;  and  the  bowels 
open  daily  without  the  aid  of  medicine.  She  should  be  in  the  habit  of  taking  daily 
exercise  and  sleeping  well.  Examination  of  a  wet-nurse  should  reveal  no  evidence 
of  past  or  present  constitutional  disease,  more  especially  tuberculosis,  congenital 
or  acquired  syphilis,  gonorrhoea,  epilepsy,  enlarged  glands,  and  former  rickets. 
She  must  not  be  pregnant  nor  menstruating  when  first  employed.  The  mouth  and 
throat  must  be  carefully  examined,  and  the  skin  and  hair,  to  exclude  rashes  and 
vermin.  The  physical  examination  must  never  be  omitted,  but  it  is  unnecessary 
to  apply  the  tuberculin  test  and  the  Wassermann  reaction.  The  nurse's  child,  if 
living,  must  be  examined  for  evidence  of  disease,  general  nutrition,  and  cleanliness- 
It  should  be  at  least  four  to  six  weeks  old,  since  congenital  syphilis  may  not  be 
evident  before  that  age.  It  should  be  under  six  months  of  age,  as  the  mother 
of  an  older  child  may  not  yield  a  good  milk  ;  but  it  is  not  necessary  that  it  should 
be  of  the  same  age  as  the  infant  for  whom  the  nurse  is  required.  Take  care  that 
another  child  is  not  substituted  for  examination  in  place  of  an  unhealthy  one. 
Chemical  and  microscopical  examination  of  the  milk  is  not  necessary. 

The  mamma  vary  in  size,  shape,  and  structure.  Those  of  a  primipara  are 
generally  conical  or  pyriform,  not  always  large,  and  firm  to  the  touch,  with  promi- 
nent nipples.  In  a  multipara,  and  sometimes  in  a  primipara,  they  are  pendulous. 
In  80  to  85  jier  cent,  one  breast  is  larger  than  the  other.  The  size  is  no  measure 
of  functional  capacity,  for  the  glandular  structure  may  bear  a  small  proportion 
to  the  amount  of  fat.  A  large,  fatty  breast  diminishes  little  in  size  during  suckling, 
whereas  a  well-developed  gland  becomes  smaller  and  less  tense.  Even  this  is  not 
an  absolutely  reliable  test  of  functional  value,  for  in  some  women  the  secretion  of 
milk  is  only  active  during  the  process  of  suckling.  The  best  test  of  quantity  is 
to  weigh  the  child  on  several  occasions,  before  and  after  nursing.  The  best  test 
of  quality  is  the  state  of  nutrition  of  the  nurse's  baby  and  the  characters  of  its 
stools.  The  nipples  should  be  prominent  and  erectile.  Sometimes  they  are  too 
large  ;  more  often  they  are  too  small,  or  flat  and  retracted  to  such  an  extent  that 
suckling  is  a  mechanical  impossibility. 

The  mode  of  life  must  be  regular  and  placid.  Strict  personal  hygiene  and 
a  certain  amount  of  exercise  or  physical  work  daily  are  essential.  The  diet  should 
be  generous,  nutritious,  and  easily  assimilable.  Excess  of  food,  especially  indi- 
gestible food,  strongly  aromatic  and  highly  seasoned  foods,  and  strong  tea,  are  to 
be  avoided.  Wet-nurses  are  often  overfed.  Having  previously  been  in  reduced 
circumstances,  on  a  plain  or  insufficient  diet,  as  soon  as  they  get  the  chance,  they 
drink  too  much  milk,  eat  an  excess  of  meat,  and  often  take  an  undue  supply  of 
stout  or  other  malt  liquor,  on  the  plea  that  it  is  essential  to  a  good  milk-supply. 
The  usual  result  is  that  the  quality  of  the  milk  becomes  such  that  it  upsets  the 
digestion  of  the  child.  Many  mothers  take  too  much  milk  and  nitrogenous  food, 
which,  combined  with  lack  of  exercise,  leads  to  the  secretion  of  milk  rich  in  solids, 
and  to  indigestion  in  the  child.     During  the  early  days  of  lactation,  while  the 
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mother  is  in  bed,  the  diet  should  be  light,  digestible,  and  not  too  nutritious.  After 
she  is  up,  an  extra  pint  of  milk  and  the  ordinary  three  meals  in  the  course  of  the 
day  are  generally  quite  sufficient.  Bread  and  milk,  gruel,  or  cocoa,  may  be  taken 
at  bedtime.  Fruit  and  vegetables  can  be  given  freely  to  counteract  constipation 
resulting  from  an  excess  of  milk.  Assuming  that  the  baby  is  obtaining  a  litre 
of  human  milk  containing  20  grammes  of  protein,  an  extra  60  grammes  of  protein 
will  be  required  in  the  nurse's  diet.  The  surplus  carbon  is  available  for  the  for- 
mation of  fat.  As  a  general  principle,  alcohol  is  unnecessary.  One  or  two  glasses 
of  burgundy  or  port,  or  \  to  1  pint  of  light  ale  or  stout,  may  be  taken  daily  by  women 
who  are  accustomed  to  it.  A  small  amount  of  malt  liquor  often  assists  digestion 
and  assimilation.     Personal  tastes  in  diet  must  be  consulted. 

The  wet-nurse's  child,  if  alive,  must  be  properly  cared  for.  A  moral  obligation 
rests  upon  the  employer  not  to  allow  the  child  to  suffer  whose  mother  he  is  paying 
to  deprive  it  of  its  natural  food,  and  the  nurse  should  be  free  from  anxiety.  The 
mortality  among  children,  especially  under  three  months  of  age,  is  enormous. 
Therefore  choose  a  nurse  whose  child  has  reached  the  fourth  month  of  life,  or  has 
died  from  misadventure  at  an  earlier  date.  If  the  nurse's  milk-supply  is  super- 
abundant, it  must  be  drawn  off  or  given  to  another  child,  so  as  to  prevent  stasis 
and  loss  of  function.  Under  such  circumstances  allow  the  nurse  to  suckle  her  own 
baby,  either  at  the  beginning  or  at  the  end  of  the  nursing  period,  according  to 
which  portion  of  the  milk  is  wanted  for  the  foster-child.  A  weak  or  new-born  baby 
is  extremely  unlikely  to  be  able  to  empty  the  nurse's  breast. 

The  nurse  must  not  be  allowed  to  go  home,  for,  apart  from  the  risk  of  con- 
veying disease,  all  control  over  her  diet  and  habits  of  life  is  lost.  She  must  be 
under  constant  supervision,  lest  she  attempt  to  supplement  a  deficient  milk-supply 
by  cow's  milk  or  other  food,  or  to  soothe  with  opiates  an  infant  irritable  from 
indigestion  or  insufficient  food.  The  child  must  be  watched,  to  see  that  it  is  not 
overfed,  and  the  stools  examined  daily.  A  wet-nurse  is  always  an  exjjeriment  in 
feeding.  If  the  infant  is  extremely  weak  or  delicate,  it  may  be  less  dangerous  to 
rely  upon  carefully  regulated  substitute  feeding,  for  there  is  no  guarantee  that 
the  wet-nurse's  milk  may  not  be  unsuitable,  and  even  dangerous.  The  employ- 
ment of  a  wet-nurse  for  a  congenitally  syphilitic  baby,  or  one  suspected  to  be 
thus  infected,  is  inadvisable  ;  for  should  the  nurse  contract  the  disease  from  any 
other  source,  she  would  be  sure  to  ascribe  it  to  infection  from  the  child.  In  the 
Foundling  Hospital  at  Moscow,  Gunzburg  noted  that  the  wet-nurses  in  the  syph- 
ilitic ward  did  not  get  this  disease  ;  and  the  general  experience  of  physicians  is  that 
its  infectivity  is  extremely  slight  in  this  stage.  On  the  other  hand,  the  presence  of 
the  treponema  pallidum  in  the  lesions  of  congenital  syphilis  renders  it  probable 
that  the  possibility  of  infection  exists.  If  parents  obtain  a  wet-nurse  without  the 
advice  of  the  doctor  in  charge  of  the  case,  he  should  warn  them  of  the  risk  they 
incur  of  an  action  for  damages,  if  the  nurse  became  infected  ;  but  it  would  be  a 
breach  of  professional  confidence  for  him  to  state  the  nature  of  the  case  to  the  nurse. 

Lactation. — The  secretion  of  milk  is  due  to  the  metabolic  activity  of  the  secretory 
cells  of  the  mammary  gland,  not  a  mere  process  of  filtration.  These  cells  manu- 
facture the  milk  from  the  nutrient  materials  in  the  blood  and  lymph.  Their 
metabolism  is  controlled  and  modified  by  the  nervous  system,  and  is  influenced  by 
the  nature  of  the  food-supply.  An  increase  in  one  particular  foodstuff  does  not 
necessarily  produce  an  increase  of  the  same  constituent  in  the  milk.  Thus,  fat  in 
the  milk  is  not  derived  invariably,  if  at  all,  from  fat  in  the  food.     Carnivorous 
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animals  secrete  a  milk  rich  in  fat,  and  cows  at  grass  yield  much  more  butter-fat 
than  can  be  accounted  for  by  the  fat  in  their  food.  As  a  general  rule,  the  secretion 
of  fat  in  the  milk  is  increased  by  proteins,  and  diminished  by  fats,  in  the  diet. 
Protein  increases  metabolic  activity,  whereas  fatty  food  diminishes  it.  Possibly 
some  of  the  fat  is  taken  up  by  the  gland  cells  from  the  blood  directly. 

Caseinogen  and  lactose  are  not  found  in  the  blood,  and  must  therefore  be  formed 
by  the  metabolism  of  the  mammary  cells.  Lactalbumin  is  closely  allied  to  serum 
albumin  of  blood,  but  differs  in  several  respects,  and,  if  formed  from  it,  is  modified 
by  the  cells.  Disturbance  of  normal  secretion  causes  an  increase  in  the  percentage 
of  lactalbumin  and  a  decrease  in  that  of  caseinogen.  Further,  lactose  is  present 
abundantly  in  the  milk  of  carnivora,  although  little  carbohydrate  food  is  ingested. 

Active  lactation  generally  begins  on  the  third  or  fourth  day  after  confinement, 
and  increases  as  the  child  grows  older.  In  the  later  months  of  pregnancy  milk 
can  often  be  squeezed  out  in  jets  from  the  nipple,  and  may  overflow  without  such 
pressure.  That  secreted  in  the  first  three  days  after  delivery  (colostrum)  is  scanty, 
laxative,  and  nutritive.  Lactation  lasts  a  variable  period  in  different  races, 
families,  and  individuals.  A  family  tendency  to  normal  lactation  is  undoubtedly 
transmitted.  Unfortunately,  the  advances  in  the  dietetic  management  of  infants 
of  women  unable  to  nurse  their  babies  is  leading  to  the  existence  of  a  still  larger 
number  of  mothers  who  are  either  unable  or  unwilling  to  do  so.  It  may  be  laid 
down  as  an  axiom  that,  when  possible,  the  mother  should  nurse  her  baby  for  nine 
months,  and  wean  it  in  the  course  of  another  month.  The  duration  of  nursing 
may  be  prolonged  or  diminished  in  accordance  with  the  factors  further  discussed 
in  the  management  of  breast  feeding. 

The  General  Composition  of  Milk. — Milk  contains  the  proximate  principles  of 
diet — viz.,  proteins,  fat,  carbohydrates,  salts,  and  water — in  proportions  which 
vary  in  different  animals  and  in  the  same  animal  at  different  times  and  under 
different  conditions.  The  proteins  consist  of  caseinogen  and  albumin.  Probably 
there  is  a  small  amount  of  lacto-globulin  as  well.  The  terms  "  caseinogen  "  and 
"  casein  "  are  often  used  to  mean  the  same  protein  body .  Halliburton's  caseinogen 
is  the  substance  which  is  converted  into  casein  by  the  action  of  rennet  ferment.  It 
is  identical  with  the  casein  of  German  writers  and  the  "  free  casein  "  of  Van  Slyke 
and  Hart — that  is,  it  is  equivalent  to  calcium  casein  or  bicaseinate  of  calcium, 
for  it  is  always  combined  with  calcium.  The  casein  of  Halliburton  is  the  same  as 
the  paracasein  of  the  Germans. 

Caseinogen  combines  with  acids  and  alkalies  in  different  ways  which  are  not 
yet  thoroughly  understood.  Possibly  the  reactions  are  of  the  nature  represented 
in  the  following  table  : 

Caseinogen  Compounds. 
Reagent.  Product. 

1.  Lime-water  ..  ..  ..   Calcium  caaeinogenate  (basic  calcium  casein). 

2.  Potassium  or  sodium  hydrate    . .    Potassium  or  sodium  caseinogenate. 

3.  Sod.  bicarb.  . .  . .  . .    Calcium  caseinogenate  and  antacid  ;  or  calcium-sodium 

caseinogenate. 

4.  Sod.  citrate  . .  . .  . .   Sodium  caseinogenate  and  calcium  citrate. 

5.  Dilute  hydrochloric  acid  . .   Caseinogen  hydrochloride. 

6.  Lactic  acid  . .  . .  . .    Caseinogen  lactate  (butter-milk)  ;  and  casein  lactate, 

if  the  acid  is  in  excess  (sour  milk). 

[All  these  products  are  unaffected  by  rennet.) 

7.  Rennet Casein  (paracasein),  or  curd,  in  a  faintly  acid  medium  ; 

no  curd  in  an  alkaline  medium,  until  the  alkali  is 
neutralized. 
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It  is  probably  due  to  such  variations  in  the  chemical  changes  that  cow's  milk 
is  rendered  suitable  for  particular  infants.  More  observations  are  needed  before 
insisting  on  the  necessity  for  these  refinements  in  nomenclature. 

The  fats,  lactose,  and  salts,  vary  to  a  less  extent  in  different  animals,  though 
it  is  probable  that,  apart  from  differences  in  percentages,  there  are  slight  differences 
in  composition. 

The  Dietetic  Needs  of  the  Child. — Proportionately  to  its  weight,  a  child 
requires  more  food  than  an  adult ;  in  order  to  provide  for  growth  and  development, 
as  well  as  for  energy  in  the  form  of  work  and  heat,  the  supply  of  secretions,  the 
repair  of  waste,  and  the  maintenance  of  general  nutrition.  Proportionately  to 
weight,  the  superficial  area  of  a  baby  is  quite  three  times  greater  than  that  of 
the  adult,  and,  seeing  that  more  than  two-thirds  of  the  loss  of  heat  is  due 
to  conduction,  radiation,  and  evaporation  from  the  surface,  it  is  obvious  that 
a  relatively  greater  supply  of  heat-producing  food  is  required.  Moreover,  in  the 
first  few  months  of  life  the  heat  production  is  deficient  from  lack  of  muscular 
activity. 

The  value  of  a  diet  can  be  estimated  according  to  its  calorie  value,  a  large 
calorie  being  the  amount  of  heat  needed  to  raise  1  kilo  of  water  1°  0.  The  number 
of  large  calories  required  per  kilo  of  body-weight  is  called  the  energy  quotient. 
The  calorie  value  of  1  gramme  of  protein  or  carbohydrate  is  4-1,  and  of  fat  is  9-3 
(Riibner).  These  figures  are  obtained  by  combustion  of  the  foodstuff  in  a  bomb 
calorimeter,  and  it  must  not  be  forgotten  that  the  calorie  value  of  the  food  ingested 
is  somewhat  less,  on  account  of  imperfect  digestion,  absorption,  and  assimilation. 
Accepting  these  figures  as  a  basis,  the  calorie  value  of  an  ounce  of  human  milk  is 
about  19,  and  of  cow's  milk  about  20.  One  hundred  calories  per  litre  is  equivalent 
to  45  per  pound.  From  these  figures  the  necessary  calculations  can  be  made. 
They  are  interesting,  but  not  of  much  use  in  practice.  An  infant  requires  per  kilo 
daily  100  calories  during  the  first  three  months  of  life,  90  to  100  calories  during  the 
second  three  months,  and  80  to  90  calories  during  the  second  six  months.  An 
adult  of  70  kilos  weight  (11  stone)  requires  30  to  35  calories  per  kilo  when  living 
an  inactive  life.  An  adult  has  a  much  smaller  body-surface,  and  gives  off  only 
10  calories  of  heat  per  1  pound  weight,  whereas  the  infant  gives  off  30  calories.  As 
it  gets  older  the  relative  body  area  decreases,  and  the  number  of  calories  needed 
is  less.  For  example,  a  7-pound  infant  would  require  210  calories.  Add  one-fifth, 
to  allow  for  growth,  and  the  total  daily  need  is  250  calories,  which  would  be  supplied 
by  about  12  to  13  ounces  (350  to  400  c.c.)  of  human  milk.  Atrophic  and  premature 
infants  may  need  120  calories,  or  even  more,  per  kilo. 

Protein  food  supplies  the  nitrogen  which  is  essential  to  the  structure  of 
protoplasm  and  every  body  cell.  Waller  has  pointed  out  that,  in  proportion  to 
weight,  the  infant  requires  more  than  the  adult ;  but  in  proportion  to  body-surface 
the  amount  is  approximately  the  same.  An  adult  weighing  67  kilos  takes  about 
100  grammes  of  protein  daily.  A  six-months-old  baby,  one-tenth  of  the  weight, 
takes  a  litre  of  milk,  containing  about  20  grammes  of  protein.  Two  grammes  per 
kilo  of  body-weight  is  sufficient.  A  growing  child  requires  relatively  to  its  bulk 
more  than  an  adult,  in  order  to  provide  for  growth.  The  development  of  young 
animals  depends  to  a  great  extent  on  the  percentage  of  protein  in  the  milk.  An 
infant  doubles  its  weight  in  five  months  on  a  1  to  2  per  cent,  protein  diet ;  a  calf 
doubles  its  weight  in  one  to  two  months  on  4  per  cent.  Possibly  the  caseinogen 
is  the  protein  essential  to  growth,  and  the  albumin  merely  nutritive.     Vegetable 
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proteins,  though  free  from  crystalline  extractives,  are  neither  as  valuable  nor  as 
digestible  as  animal  proteins. 

An  excess  of  protein  is  inadvisable.  Apparently  nitrogen  absorption  varies  little 
from  day  to  day,  and  is  much  the  same  at  different  ages,  although  the  intake  per 
kilo  varies.  About  one-third  of  the  nitrogen  in  the  food  is  retained,  and  this 
proportion  does  not  appear  to  be  affected  by  the  percentage  of  either  protein  or 
fat  in  the  diet.  In  high  protein  diets  more  nitrogen  is  absorbed  and  eliminated, 
more  than  half  of  it  in  the  urine,  and  therefore  more  work  is  done  by  the  infant. 
The  excess  is  liable  to  set  up  indigestion,  colic,  and  constipation,  or  simply  loss  in 
weight.  Excess  of  uric  acid  in  the  urine,  gravel,  and  renal  colic,  may  occur.  The 
stools  are  green  or  yellow,  and  contain  curds  if  caseinogen  is  in  excess. 

Deficiency  of  protein  food  renders  the  child  anaemic,  languid,  weak,  and  short 
of  breath  on  exertion.  The  muscles  are  flabby  and  soft,  dentition  is  delayed, 
growth  ceases,  and  rickets  may  develop.  In  breast-fed  infants  and  those  on 
whey,  the  low  percentage  of  protein  may  lead  to  the  appearance  of  curds  in  the 
stools,  disappearing  when  more  protein  is  added  to  the  diet.  In  these  cases  the 
protein  is  chiefly  albumin,  and  the  curd  is  either  due  to  the  abnormality  in  the 
relative  proportions  of  fat  and  protein  or  to  the  formation  of  insoluble  curd  by  the 
uncombined  acid  in  the  stomach.  Caseinogen  with  a  dilute  acid  forms  a  loose 
precipitate  completely  soluble  in  solution  of  sodium  chloride,  but  with  an  excess 
of  acid  an  insoluble  precipitate  is  formed.  With  a  low  percentage  of  protein 
there  may  be  an  excess  of  free  acid  in  the  stomach. 

Fat  is  chiefly  of  value  for  the  maintenance  of  body-temperature.  There  is  no 
proof  that  it  is  stored  up  directly  in  the  tissues  from  the  food,  but  the  stored-up  fat 
is  drawn  upon  if  the  diet  is  deficient  in  this  respect.  There  is  evidence  that  fat 
aids  the  absorption  of  inorganic  salts,  especially  earthy  phosphates,  from  the 
alimentary  tract,  for  more  of  these  salts  are  found  in  the  stools  if  the  diet  is  deficient 
in  fat.  Fat  diminishes  the  secretion  of  gastric  juice,  lessens  gastric  peristalsis,  and 
delays  protein  digestion.  In  the  stomach  it  is  partially  split  up  by  the  gastric  juice 
and  the  enzyme  lipase  ;  in  the  duodenum  it  is  split  up  into  fatty  acids  and  glycerine. 
It  is  well  absorbed,  but  there  is  often  more  in  human  milk  and  other  diets  than 
required,  and  from  4  to  5  per  cent,  escapes  digestion,  and  appears  in  the  stools  in 
the  form  of  fatty  acids,  neutral  fats,  and  soaps. 

Excess  of  fat  interferes  with  the  gastric  digestion  of  proteins,  and  may  set  up 
"  fat  dyspepsia  "  or  "  fat  diarrhoea."  Fat  dyspepsia  causes  frequent  vomiting  of 
curdled  milk  and  mucus,  with  the  odour  of  rancid  cream,  due  to  butyric  acid.  The 
vomiting  comes  on  half  to  one  hour  after  food,  and  the  fat  may  resemble  lumps  of 
casein.  In  fat  diarrhcea  the  stools  are  acid,  loose  or  pultaceous,  often  large, 
yellowish-green  or  yellowish -white  in  colour,  greasy,  and  mixed  with  much  mucus. 
Colic,  flatulence,  intestinal  catarrh,  and  loss  of  weight,  are  generally  present.  Other 
effects  of  excessive  fat  are  the  refusal  of  food  ;  capricious  appetite  ;  constipation, 
with  pasty,  foul  stools  ;  ammoniacal  urine  ;  irritability  ;  and  possibly  convulsions. 
Such  children  are  often  excessively  fat,  have  an  enlarged  liver,  and  are  apt  to  develop 
post-ancesthetic  vomiting  if  operated  on  for  even  trivial  ailments. 

Deficiency  of  fat  impairs  digestion,  causes  constipation  and  the  appearance  of 
earthy  phosphates  in  the  stools,  and  leads  to  malnutrition  and  rickets.  Possibly 
rickets  is  due  to  interference  with  the  absorption  of  lime  salts  in  the  form  of 
soaps.  A  deficiency  of  fat  cannot  be  successfully  replaced  by  additional  carbo- 
hydrates. 
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Carbohydrates  are  a  source  of  muscular  energy  and  heat.  Infants  practically 
never  suffer  from  a  deficiency  of  this  food,  for  the  percentage  in  human  milk  is 
high,  and  varies  within  small  limits.  Sugar  is  constantly  added  to  the  diet  of 
artificially-fed  babies.  Carbohydrates  are  divisible  into  monosaccharides  (e.g., 
dextrose) ;  disaccharides  (e.g.,  lactose,  maltose,  and  saccharose) ;  and  polysaccharides 
(e.g.,  starch  and  dextrins).  Probably  all  are  split  up  into  monosaccharides  in 
the  intestine  by  the  different  ferments  always  present.  Dextrose  is  the  one  of 
chief  value,  yet,  according  to  Reuss  (1911),  grape-sugar  is  clinically  the  least 
suitable  for  infants. 

Excess  of  lactose  in  human  milk  may  render  the  baby  unduly  fat.  Excess  of 
saccharose  in  condensed  milk  generally  makes  the  babies  fed  on  it  fat,  flabby,  and 
rachitic.  They  suffer  from  dyspepsia,  intestinal  disturbance,  and  fermentation  of 
the  food  in  the  alimentary  tract,  with  flatulence,  vomiting,  thin  and  offensive 
stools,  loss  of  weight,  and  sometimes  fever. 

Either  lactose  or  saccharose,  as  cane-sugar  or  beet-sugar,  is  added  to  the  diet 
of  many  bottle-fed  infants.  The  comparative  value  and  defects  of  these  two 
carbohydrates  are  difficult  to  estimate.  Commercial  milk-sugar  is  often  imjjuie. 
It  is  not  certain  that  it  is  identical  with  human  lactose.  It  is  converted  into  lactic 
acid  by  the  lactic  acid  bacilli,  of  which  there  are  several  varieties,  so  perhaps  there 
are  several  kinds  of  lactic  acid.  This  acid  acts  on  caseinogen  in  milk  outside  the 
bod}',  and  forms  fine  curds  of  caseinogen  lactate,  as  in  butter-milk.  But  if  there 
is  much  of  the  acid  in  the  milk  outside  the  body  or  in  the  stomach  a  more  indigestible 
curd  of  casein  lactate  is  formed.  It  may  therefore  cause  indigestion.  Weigert 
(1909)  states  that  the  use  of  10  per  cent,  lactose  solution  has  no  influence  on  the 
weight  curve,  is  no  better  than  barley-water,  and  does  not  improve  digestion.  It 
also  promotes  the  development  of  gas-forming  bacteria,  but  does  not  seem  to  give 
rise  to  intestinal  fermentation  to  the  same  extent  as  saccharose. 

Cane-sugar  is  cheaper  than  lactose  ;  beet-sugar  still  cheaper,  but  not  as  sweet. 
On  account  of  their  sweetness,  they  cannot  be  given  as  liberally  as  lactose.  Given 
in  proper  amount,  there  is  no  objection  to  the  use  of  cane-sugar  in  preference  to 
milk-sugar.  The  digestive  disturbances  induced  by  its  use  are  due  to  excess  rather 
than  to  its  chemical  composition. 

Maltose,  as  a  substitute  for  lactose,  is  sweet  and  laxative.  The  percentage 
composition  of  malt  extract  is — Maltose,  50  ;  soluble  starch,  10  to  15  ;  protein,  5  ; 
water  and  ash.  It  contains  a  diastasic  ferment  which  is  useful  in  converting 
starch  into  sugar,  if  a  cereal  decoction  is  used  as  a  diluent.  Malt  extract  is  given 
in  the  same  quantities  as  milk-sugar,  and  is  rather  expensive — about  three  shillings 
per  pound.  Pure  honey  is  as  suitable,  containing  about  75  per  cent,  of  invert  sugar, 
and  costs  about  ninepence  per  pound.  Less  of  it  is  needed.  Starchy  foods  are 
considered  later. 

Ferments  of  various  kinds  are  present  in  milk,  but  their  nature  and  functions 
are  not  accurately  understood.  Possibly  the  antiscorbutic  action  of  fresh  milk 
is  dependent  on  a  ferment.  Unfortunately,  the  activity  of  the  ferments  is  destroved 
by  heat. 

Salts.— Many  salts  are  present  in  milk  and  other  foods,  and,  although  in  small 
amount,  are  of  vital  importance  to  the  organism.  According  to  Bunge,  the  per- 
centages of  salts  in  the  ash  of  the  newly-born  animal  are,  with  certain  exceptions, 
practically  the  same  as  the  percentages  in  the  ash  of  the  mother's  milk.  The 
exceptions  are  sodium,  potassium,  and  iron.     Animals  can  live  on  milk,  but  they 
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die  if  the  salts  are  extracted,  even  if  they  are  again  added  to  the  food  after  their 
extraction.  This  is  an  important  fact,  as  it  shows  that  the  tissues  are  unable  to 
utilize  salts  unless  they  are  supplied  in  the  form  of  organic  compounds  of  protein. 
Some  of  the  evil  effects  ascribed  to  a  deficient  protein  diet  may  be  due  to  an 
insufficiency  of  assimilable  salts. 

Potassium  salts  are  present  in  greater,  and  sodium  salts  in  smaller,  quantity 
in  the  ash  of  milk  than  in  that  of  the  new-born  animal.  As  the  animal  grows, 
there  is  a  relative  increase  in  the  muscles  rich  in  potassium,  and  a  decrease  in  the 
cartilages  rich  in  sodium.  The  maternal  milk  is  of  an  appropriate  composition 
to  satisfy  these  requirements.  There  is  more  sodium  chloride  in  cow's  milk  than 
in  human  milk,  so  the  addition  of  salt  to  modifications  of  cow's  milk  is  not  necessary. 
It  is  somewhat  advantageous  in  delaying  rennet  curdling,  and  making  it  less  com- 
plete. kSalt  stimulates  appetite  and  thirst,  increases  the  secretion  of  hydrochloric 
acid,  and  assists  digestion.  When  vegetables  are  taken,  it  is  required  for  the 
neutralization  of  the  excess  of  potassium  salts  present.  Hence  it  is  a  useful  addition 
to  barley-water.     Rice  contains  remarkably  little  potassium. 

The  percentage  of  lime  in  human  milk  is  0-0243  ;  cow's  milk,  1-51  ;  and  yolk 
of  egg,  0-38.  Meat,  cereals,  and  leguminosse,  contain  very  much  less.  The  addition 
of  lime-water  to  milk  is  unnecessary,  if  it  is  given  with  a  view  to  supplying  lime, 
for  it  contains  less  than  cow's  milk,  and  lime  is  probably  only  absorbed  as  an  organic 
compound.  The  prolonged  heating  of  milk  makes  the  lime  salts  insoluble.  Phos- 
phates of  lime  and  magnesium  are  most  important  for  cell  growth  and  bone 
formation. 

The  percentage  of  iron  is  much  less  in  milk  than  in  the  ash  of  the  new-born. 
Apparently  the  young  animal  stores  up  iron  in  the  liver  before  birth,  the  iron 
being  used  up  as  the  animal  grows.  The  chlorosis  of  girls  is  possibly  due  to  the 
storage  of  iron  in  the  liver  in  preparation  for  pregnancy  and  for  the  supply  of  iron 
to  the  foetus.  Dilution  of  cow's  milk  reduces  the  percentage  of  iron  below  that 
present  in  human  milk,  and  may  lead  to  anaemia  and  debility.  To  counterbalance 
this,  organic  preparations  of  iron  may  be  given,  such  as  yolk  of  egg,  raw-meat  juice, 
and  some  of  the  proprietary  preparations  made  from  blood.  The  iron  in  haemo- 
globin is  more  firmly  combined  than  that  in  the  nucleo-albuminous  compound 
in  the  yolk  of  egg.  After  the  first  year  of  life  other  iron-containing  foods  should 
be  given.  Cabbage  and  spinach  contain  a  high  percentage,  but  spinach  has  the 
disadvantage  of  being  rich  in  oxalates. 


Iron  in  Foods  :  Milligrammes  per  100  Grammes  of  Dried  .Substance. 


(The  Hospital, 

May  16,  1908.) 

White  bread 

..1-4 

Potatoes 

.     0-2 

Sweet  apples 

..1-7 

Green  peas 

.     0-8 

Pears 

. .     2-2 

French  beans 

.     8-5 

Cow's  milk 

. .     2-3 

Carrots 

.     8-9 

Goat's  milk 

..2-5 

Lentils 

.     9-3 

Brown  bread 

. .     2-5 

Asparagus 

.    10-5 

Red  currants 

. .     3-6 

Yolk  of  egg 

.   18-3 

Rice 

..4-5 

Green  chicory 

.  22-0 

Barley 

..4-7 

Cabbage 

.  30-5 

Black  grapes 

. .      5-8 

Spinach 

.  40-0 

Phosphorus  is  of  value  in  the  formation  of  bones,  the  nutrition  of  the  nervous 
tissues,  and  perhaps  in  the  prevention  of  rickets,  scurvy,  and  polyneuritis.  It  has 
been  estimated  that  a  man  requires  2  grammes  daily.     Yeast,  orchitic  extract,  and 
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pancreas,  are  rich  in  phosphorus ;  cereals,  leguminossB,  and  potatoes,  contain  con- 
siderably more  than  human  milk  ;  lean  beef,  yolk  of  egg,  and  cow's  milk,  contain 
six  times  as  much.  Lecithin  and  nuclein,  rich  in  phosphorus,  are  present  in  con- 
siderable amount  in  ova  and  nervous  tissues.  Though  it  is  uncertain  whether  they 
are  digested  and  absorbed,  it  is  harmless  to  give  calf's  brain  and  the  hard  roes  of 
fishes  to  children.  Nuclein  is  present  in  cow's  milk,  but  Koplik  states  that  it  is 
not  assimilated  by  the  infant.  Additional  phosphorus  is  best  prescribed  as  yolk 
of  egg. 

Sulphur  is  present  in  cereals,  leguminos&\  potatoes,  and  certain  fruits — e.g., 
cherries  and  peaches.  Lettuce  and  leeks  contain  a  high  percentage.  Its  importance 
in  the  economy  is  not  thoroughly  understood. 

The  Management  of  Breast  Feeding. — The  babe  should  be  put  to  the  breast  in 
six  to  twelve  hours,  as  soon  as  the  mother  has  recovered  from  the  fatigue  of  labour. 
Stimulation  of  the  nipples  induces  reflex  uterine  contraction,  and  lessens  the  risk 
of  post-partum  htemorrhage.  The  child  has  a  better  chance  of  drawing  out  the 
nipples,  if  they  are  small  and  retracted,  before  the  rapid  swelling  of  the  breasts, 
as  lactation  is  fully  established,  makes  it  difficult  or  impossible  to  seize  hold  of 
them.  A  small  amount  of  colostrum  is  obtained,  and,  besides  being  nutritive, 
acts  as  a  laxative.  No  castor-oil,  butter  and  sugar,  or  other  purgative,  is  per- 
missible. Such  treatment  may  set  up  troublesome,  and  even  fatal,  gastric  and 
intestinal  disturbance.  In  addition,  sucking  stimulates  the  secretion  of  milk.  In 
the  first  twenty-four  hours  the  babe  sleeps  most  of  the  time,  and  will  only  obtain 
\  to  j-  ounce  in  two  meals  ;  3  ounces  in  four  to  six  meals  on  the  second  day  ;  and 
then  7,  10,  12,  14,  and  16  ounces  on  successive  days.  Needless  to  say,  these  quan- 
tities are  very  variable.  Pritchard,  Carter,  and  Pitt,  calculated,  by  weighing  the 
infants  before  and  after  nursing,  that  the  average  amount  obtained  in  sixty-one 
cases  during  the  first  ten  days  of  life  was  \,  i^,  41-,  6J,  6,  7 \,  8,  7,  8,  and  8£  ounces. 
No  other  food  should  be  given  during  the  first  three  days  of  life.  Colostrum  is 
alone  necessary.  Lactation  is  not  established  until  the  third  day,  and  often  later. 
If  food  is  given,  sucking  is  less  vigorous,  and  the  stimulus  to  lactation  is  deficient. 
If  the  urine  is  concentrated  and  irritating,  boiled  cooled  water,  sweetened  with 
saccharin,  may  be  given.  After  the  third  day  an  insufficient  milk-supply  may  be 
supplemented  with  a  mixture  of  milk,  water,  and  milk-sugar.  It  should  be  given 
alternately  with  the  breast,  or  as  a  supplementary  feed  after  the  child  has  been 
put  to  the  breast  and  is  not  satisfied.  If  the  child  is  weakly,  premature,  or 
has  to  be  artificially  fed  from  birth,  begin  with  one  or  two  teaspoonfuls  of  a 
5  per  cent,  solution  of  milk-sugar,  and  gradually  add  small  quantities  of  cream 
and  milk. 

Mode  of  Suckling. — The  babe  should  be  held  partially  on  its  side,  with  the  head 
and  back  supported  by  the  right  or  left  arm  of  the  mother,  according  as  it  is  being 
fed  from  the  right  or  left  breast ;  and  the  mother  must  bend  her  body  somewhat 
forward,  so  that  her  nipple  falls  easily  into  the  infant's  mouth.  The  breast  should 
be  steadied  by  the  index  and  middle  fingers  of  the  disengaged  hand,  placed  above 
and  below  the  nipple.  Pressure  with  these  fingers  enables  the  mother  to  prevent 
the  child  taking  the  milk  too  quickly,  and  to  assist  the  flow  by  gentle  pressure  on 
the  breast.  During  the  first  week  the  child  is  put  to  both  breasts  at  each  nursing, 
and  after  that  to  alternate  breasts  every  other  feed,  unless  it  is  weakly  and  the 
milk-supply  scanty.  It  obtains  the  milk  by  compression  of  the  sinus  and  the  base 
of  the  nipple,  not  by  suction,  in  the  same  manner  as  milk  is  obtained  from  cows 
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by  milking.  The  mother  should  express  a  little  of  the  milk  first,  to  get  rid  of 
organisms  present  in  the  ducts. 

Duration  of  Suckling. — The  average  child  is  allowed  ten  to  twenty  minutes 
for  each  feed.  This  time  is  modified  by  the  strength  of  the  child  and  its  require- 
ments, the  rapidity  of  suckling,  the  quantity  and  quality  of  the  milk,  the  fre- 
quency of  feeding,  and  the  state  of  the  nipple.  A  healthy  child,  taking  milk  from 
a  full  breast,  may  nurse  until  satisfied.  It  should  not  be  allowed  to  go  to  sleep 
with  the  nipple  in  its  mouth.  After  the  feed,  the  nioutb,  especially  the  corners, 
should  be  wiped,  but  the  inside  should  be  left  alone,  for  fear  of  injuring  the  delicate 
mucous  membrane. 

Frequency  of  Feeding. — Give  the  breast  every  six  hours  on  the  first  day,  four- 
hourly  on  the  second  day,  and  then  every  two  hours.  Or  let  the  infant  be  put  to 
the  breast  every  two  hours  while  the  mother  is  awake,  during  the  first  few  days, 
or  even  every  hour  and  a  half  if  it  is  very  feeble.  The  more  frequent  nursing  in 
the  first  two  days  enables  the  child  to  obtain  more  colostrum,  and  stimulates  the 
secretion  of  milk.  As  soon  as  lactation  is  fully  established,  put  the  child  to  the 
breast  every  two  hours  from  5  a.m.  to  11  p.m.  during  the  first  month  ;  every  two 
and  a  half  hours  from  5  a.m.  to  10.30  p.m.  during  the  second  month  ;  and  after 
that  every  three  hours  from  5  a.m.  to  11  p.m.  Some  babies  require  feeding  less 
frequently,  but  great  circumspection  must  be  employed  in  lengthening  the  intervals, 
and  even  more  in  shortening  them.  After  the  end  of  the  fifth  month  it  may  be 
easy  and  advisable  to  feed  the  child  every  three  and  a  half  or  every  four  hours — 
that  is,  reducing  the  number  of  feeds  to  six,  and  then  to  five,  in  the  twenty-four 
hours.  Now,  although  it  is  convenient  and  advantageous  for  the  mother  and 
nurse  that  the  infant  should  be  taught  regular  habits,  and  should  learn  to  wake  at 
5  a.m.  for  its  first  meal,  all  babies  are  not  so  well  behaved.  It  is  a  good  plan  to 
regard  the  second  feed  as  the  first  feed  of  the  day,  and  to  allow  the  mother  to  nurse 
the  child  once  before  that  and  after  the  last  feed  at  night.  In  no  case  should  tho 
interval  after  the  last  feed  at  night  be  less  than  four  hours.  Many  infants  are  fed 
whenever  they  cry,  on  the  assumption  that  they  are  hungry.  Often  the  cry  is 
due  to  indigestion,  and  the  indigestible  character  of  the  milk  results  from  too 
frequent  nursing.  Such  a  pain  can  be  relieved  by  any  hot  fluid.  Warm  milk 
affords  relief  by  virtue  of  its  warmth,  and  induces  fresh  colic  in  a  short  time.  Very 
feeble  infants  cannot  go  for  six  hours  at  night  without  food,  and  need  one  extra 
feed  during  this  time  ;  or  perhaps  they  can  do  with  two  intervals  of  four  hours 
each.  In  the  later  months  of  lactation  the  early  morning  feed  may  be  omitted, 
if  the  child  sleeps  soundly  until  later.  No  hard-and-fast  rule  is  necessary,  or 
should  be  rigidly  adhered  to. 

Regularity  of  Feeding. — Apart  from  the  first  feed  in  the  morning,  which  may 
be  given  earlier  than  5  a.m.  if  necessary,  regular  nursing  is  essential  to  successful 
nursing.  If  the  intervals  are  irregular  in  duration,  the  quantity  and  quality  of 
the  milk  vary  considerably.  Frequent  nursing  increases  the  protein  content  of 
the  milk,  makes  the  milk  less  digestible,  and  does  not  allow  the  stomach  time  for 
digestion  and  evacuation  of  its  contents  into  the  duodenum.  The  stomach  rarely 
empties  itself  in  less  than  two  hours.  Both  the  baby  and  the  mammas  should  be 
trained  to  regularity.  The  intervals  arc  calculated  from  the  beginning  of  each 
feed  and  "  by  the  clock."  If  the  child  is  asleep,  wake  him  up.  If  be  is  difficult 
to  keep  awake  while  nursing,  shorten  the  duration  of  the  feeds,  so  that  in  future 
he  wakes  up  hungry  at  the  proper  time.     If  the  interval  is  too  long,  he  is  too  hungry, 
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sucks  greedily,  rapidly  fills  or  overfills  Ids  stomach,  and  then  regurgitates  or  vomits 
some  of  the  milk,  or  gets  indigestion. 

If  the  mother  is  disturbed  in  the  night  by  the  child's  cries,  the  temptation 
to  give  the  breast  is  almost  irresistible.  When  a  nurse  is  available,  the  child 
should  sleep  in  a  different  room  from  the  mother  ;  if  not,  in  a  cot  by  the  side  of 
the  bed. 

The  Duration  of  Breast  Feeding.— If  the  mother  is  strong  and  healthy,  the  milk- 
supply  satisfactory,  and  the  baby  making  satisfactory  progress,  suckling  may  be 
continued  for  nine  months,  and  partial  suckling  for  another  one  to  three  months. 
It  should  never  be  continued  beyond  the  twelfth  month,  except  under  special 
circumstances,  and  rarely  beyond  the  tenth  month.  Among  the  lower  classes 
suckling  is  sometimes  continued,  generally  partially,  for  two,  or  even  three,  years, 
with  the  idea  of  preventing  another  conception.  Impregnation  does  not  take 
place  quite  so  readily  during  lactation  as  at  other  times.  From  3-5  to  8  per  cent, 
of  suckling  women  conceive,  although  the  eatamenia  have  not  returned.  The 
reappearance  of  menstruation  is  the  best  indication  that  the  mother  may  again 
conceive,  and  lactation  has  then  probably  little  or  no  effect  in  lessening  the  chance 
of  impregnation.  Unduly  prolonged  lactation  may  give  rise  to  headache,  anaemia, 
debility,  muscular  pains  (the  rheumatism  of  lactation),  and  increased  susceptibility 
to  disease.  Amaurosis,  epilepsy,  and  insanity,  are  rare  sequels.  The  child  may 
suffer  from  a  deterioration  in  the  quality  of  the  milk,  a  reduction  in  protein  and 
total  solids. 

Most  mothers  can  suckle  their  infants  during  the  first  three  months  of  life.  If 
possible,  artificial  feeding  should  be  postponed  until  the  fourth  month,  or  later, 
when  the  child's  stomach  is  more  fully  developed  as  a  receptacle  for  food,  its  digestive 
powers  are  stronger,  and  the  liability  to  infection  is  less.  A  maternal  milk-supply 
can  often  be  improved  by  alterations  in  diet,  the  mode  of  life,  and  the  frequency  of 
nursing. 

Contra-Indications  to  Breast  Feeding. — Both  the  mother  and  child  have  to  be 
considered.  General  and  local  causes  of  ill-health  in  the  mother  may  necessitate 
weaning.  Lactation  must  not  be  regarded  as  a  serious  drain  on  the  system,  if 
the  food-supply  is  satisfactory  and  nutrition  well  maintained.  Often  it  appears 
remarkably  beneficial  to  the  mother. 

Tuberculous  women  do  not  secrete  good  milk,  but  often  nurse  their  infants 
satisfactorily.  If  there  is  active  lung  disease,  nursing  must  be  prohibited  ;  if 
there  is  latent  disease,  it  must  not  be  continued  long.  Possibly  the  tubercle 
bacillus  may  reach  the  infant  through  the  milk-supply  ;  more  probably  it  is  acquired 
by  direct  infection,  if  there  is  actual  lung  disease.  Past  tuberculosis  of  glands, 
bones,  or  joints,  does  not  contra-indicate  nursing,  provided  the  child  gains  weight 
regularly  and  the  general  health  of  the  mother  is  maintained.  Constitutional 
syphilis  may  impair  the  nutritive  value  of  the  milk,  but  the  mother  must  nurse 
her  baby  on  account  of  its  delicacy,  giving  supplementary  food  if  necessary. 
Immediate  weaning  is  essential  in  acute  diseases,  especially  those  of  the  infective 
type. 

The  emotional  temperament  associated  with  a  neurotic  heredity  is  liable  to  cause 
alterations  in  the  milk  on  very  slight  provocation.  A  neurotic  heredity  is  also 
undesirable,  in  that  the  insanity  of  lactation  may  develop  or  melancholia  ensue 
on  prolonged  nursing.  Epilepsy  is  not  a  bar,  if  the  mother  is  under  observation, 
but  injury  to  the  child  or  an  alteration  in  the  milk  may  result  from  a  fit.     During 
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eclampsia,  after  the  child's  birth,  the  milk  should  be  drawn  off  and  discarded  until 
the  effects  of  the  toxremia  in  the  mother  have  subsided.  Albuminuria  as  a  rule 
is  no  bar.  If  the  "  rheumatism  of  lactation  "  is  not  cured  by  a  nutritious  diet  and 
tonics,  the  child  must  be  partly  or  wholly  weaned.  In  all  doubtful  cases  nursing 
should  be  tried,  and  the  effects  on  the  mother  and  child  carefully  noted,  for  weaning 
must  not  be  advised  except  after  great  consideration. 

Fissure  of  the  nipple  may  render  suckling  impossible.  It  is  preceded  by  abra- 
sion or  excoriation  from  want  of  cleanliness,  constant  moisture,  too  frequent 
suckling,  or  the  use  of  astringent  hardening  lotions.  Infection  and  suckling 
prevent  the  raw  surfaces  healing,  and  lead  to  adenitis.  Preventive  treatment 
consists  in  attention  to  the  nipples  during  pregnancy,  bathing  with  cold  water 
before  and  after  suckling,  and  rubbing  in  olive-oil  or  lanolin,  or  painting  with  raw 
white  of  egg.  Treat  excoriation  with  zinc  ointment,  or  with  balsam  of  Peru,  dr.  L, 
ling.  aq.  rosse  vel  ung.  cetacei,  ad  oz.  i.  For  fissure,  dry  the  nipple,  and  paint  it 
freely  with  boric  acid  gr.  xx.  ad  oz.  i.  If  this  fails,  touch  it  every  other  day  with 
a  finely  pointed  stick  of  silver  nitrate  ;  or  wash  the  nipple  with  lot.  ac.  boric,  5  per 
cent.,  anpesthetize  with  cocaine,  paint  on  the  fissure  lot.  argent,  nitratis,  10  per 
cent.,  dry  with  absorbent  wool,  and  paint  on  egg  albumin.  For  the  next  few  nurs- 
ings use  a  glass  nipple-shield.  If  the  pain  and  bleeding  from  a  fissure  make  suckling 
impossible,  maintain  the  activity  of  the  mamma  by  the  systematic  use  of  a  breast- 
pump.  Pain  can  be  relieved  by  applying  cocaine  solution,  5  per  cent.,  half  an 
hour  before  nursing,  the  nipple  being  washed  before  the  child  is  fed. 

Lymphangitis,  abscess  and  tuberculosis  of  the  breast,  prevent  nursing.  Even  the 
breast-pump  is  not  permissible,  if  there  is  mastitis.  In  early  stages  of  mammary 
congestion,  apply  fomentations  of  hot  oil,  and  massage  gently  from  the  periphery 
towards  the  nipple.  It  is  painful  at  first,  but  milk  soon  flows  freely  and  the  child 
can  be  put  to  the  breast.  In  later  stages  give  a  full  dose  of  Epsom  salts,  and 
quinine,  gr.  ii.,  sextis  horis.  Ung.  belladonna?,  ext.  bellad.  and  glycerine  p. a.,  or 
a  belladonna  plaster,  is  applied  locally.  An  incision  is  necessary  if  there  is  evidence 
of  pus.  Old  mastitis  is  not  a  bar  to  nursing,  but  indicates  lack  of  full  physiological 
activity.  Tuberculosis  of  the  breast  is  rare.  It  takes  the  form  of  irregularly  dis- 
seminated nodules,  a  confluent  mass,  or  miliary  tubercles,  and  sometimes  leads 
to  abscess  and  sinus  formation.  The  axillary  glands  are  enlarged,  the  affected 
breast  smaller  than  normal,  and  the  nipple  often  retracted. 

The  Effect  on  the  Child. — The  milk-supply  may  be  defective  in  either  quality 
or  quantity.  The  only  reliable  evidence  of  an  insufficient  supply  is  a  lack  of  gain 
in  weight.  Women  anxious  to  suckle  their  babies  rarely  admit  their  inability  to  do 
so.  Weighing  the  child  before  and  after  suckling  will  give  the  weight  of  the  milk 
obtained  by  the  child.  Chemical  and  microscor>ical  examination  afford  evidence 
of  its  quality.  Observation  of  the  child  while  suckling  may  show  where  the  fault 
lies.  If  he  sucks  vigorously  for  a  short  time,  and  then  drops  the  nipple  with  an 
angry  cry,  the  quality  is  probably  good,  but  the  quantity  deficient.  If  he  nurses 
languidly  and  for  a  long  time,  the  quality  is  probably  poor  and  the  quantity 
abundant.  Occasionally  both  mother  and  nurse  are  deceived  on  account  of  the 
size  of  the  breasts  and  the  duration  of  suckling,  although  the  baby  is  wasting 
rapidly.  An  insufficiency  of  milk  can  be  supplemented  by  other  food,  and 
weaning  is  not  indicated.  Sometimes  the  milk  is  too  rich  in  protein  and  sets  up 
gastric  disturbance  or  colic,  disturbed  sleep,  frctfulness,  crying,  and  abnormal 
stools.      This  can  often  be  remedied  by  regulation  of  the  mother's  diet  and  mod? 
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of  life,  less  frequent  nursing,  or  the  administration  of  boiled  water,  or  lime  water 
to  the  infant  immediately  before  it  is  fed. 

The  signs  of  satisfactory  progiess  are  an  increase  in  weight,  provided  there  is 
no  cedema,  satisfaction  after  food,  absence  of  digestive  trouble,  normal  stools, 
general  contentment,  and  ur disturbed  sleep.  A  baby  is  not  necessarily  thriving 
because  it  is  quiet  and  does  not  cry.  The  weighing-machine  is  not  "  a  curse  in  the 
nursery,"  if  the  mother  is  instructed  that  babies  do  not  always  gain  weight  regularly, 
and  that  a  loss  in  weight  is  not  necessarily  a  sign  of  the  approaching  end. 

Human  Milk. — A  sample  can  be  obtained  for  analysis  by  gentle  suction  with 
a  breast-pump,  or  by  means  of  a  thin  glass  flask  with  a  trumpet-shaped  mouth, 
which  is  first  filled  with  hot  water  ;  the  water  is  poured  out,  the  edges  of  the 
mouthpiece  dipped  in  cold  water,  and  it  is  then  applied  to  the  breast.  As  the  flask 
cools  the  fall  in  pressure  causes  the  milk  to  flow  from  the  nipple.  All  apparatus 
must  be  thoroughly  clean,  and  both  the  nipple  and  breast  must  be  washed 
before  it  is  applied.  Take  a  portion  of  the  milk  from  the  middle  of  the  nursing 
for  analysis  ;  that  first  poured  out  is  watery  and  poor  in  fat,  while  that  obtained  at 
the  end  is  rich  in  fat.  Conclusions  drawn  from  a  single  partial  sample  are  not  very 
satisfactory.     It  is  very  difficult  to  empty  the  breast  with  a  breast-pump. 

Human  milk  is  a  thin,  watery,  bluish-white,  sterile  fluid  with  a  peculiar  taste 
and  odour.  It  gives  a  faintly  alkaline  reaction  with  litmus,  and  an  acid  reaction 
with  phenolphthaleiin.  The  specific  gravity  ranges  between  1030  and  1035  at 
60°  F.,  and  varies  a  little  with  the  temperature.  With  a  low  percentage  of  fat 
and  a  high  one  of  sugar  it  may  reach  1042  ;  with  a  high  fat  content  it  may  fall  as 
low  as  1024.  Milk  containing  3  to  5  per  cent,  of  fat  and  of  average  specific  gravity- 
may  be  regarded  as  good  milk.  These  two  factors  are  sufficient  for  a  rough  estima- 
tion of  its  quality. 

The  fat  globules  vary  in  size  from  0-00015  to  0-005  millimetre  in  diameter. 
Their  number  is  in  direct  relation  to  their  size,  averaging  5,000,000,  and  perhaps 
reaching  1 1 ,000,000  per  c.c.  The  best  milk  contains  a  medium  number  of  a  medium 
size,  and  the  worst  a  small  number  of  small  size.  It  is  impossible  to  say  from 
microscopical  examination  alone  that  the  milk  is  of  good  quality.  In  general 
composition  human  milk  resembles  the  mammaiy  secretion  of  other  animals ;  it 
contains  ferments  and  anti-bacterial  alexins,  a  yellow  lipoclvrome,  and  minute 
quantities  of  nuclein,  lecithin,  cholesterin,  and  neurin.  It  does  not  curdle  with 
rennet,  unless  a  little  hydrochloric  acid  is  added,  and  then  it  only  forms  a  fine, 
flocculent  coagulum.  It  is  by  no  means  of  constant  quality.  It  varies  in  different 
women,  in  the  same  woman  on  different  days  and  at  different  periods  of  the  day, 
in  the  two  mamma?,  and  at  different  stages  of  each  nursing.  It  is  modified  by  the 
state  of  the  health,  mode  of  life,  diet,  exercise,  menstruation,  prolonged  lactation, 
and  other  causes. 

Colostrum  differs  from  the  milk  of  fully-established  lactation.  It  is  yellowish 
in  colour,  more  alkaline,  of  higher  specific  gravity,  and  contains  the  colostrum 
corpuscles.  These  are  large  nucleated  cells,  epithelial  in  character,  from  the 
acini  of  the  gland,  enclosing  granules  and  fat  globules,  but  not  yet  disintegrated. 
Colostrum  also  contains  lymphocytes,  and  mononuclear  and  polymorphonuclear 
leucocytes.  The  presence  of  these  corpuscles  indicates  non-establishment  or 
disturbance  of  equilibrium  in  the  gland.  If  the  mother  is  feverish  they  may  be 
absent.  They  vary  in  number,  and  usually  persist  in  the  secretion  for  seven  to 
ten  days,  disappearing  more  slowly  in  bad  health,  in  puerperal  affections,  and  in 
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a  priniipara  than  a  multipara.  They  may  reappear  during  ill-health  and  at  the 
commencement  of  involution  of  the  gland,  and  give  rise  to  digestive  disturbance 
in  the  child. 

The  percentage  composition  of  colostrum  is  unimportant,  since  it  is  only  a 
temporary  secretion  and  may  vary  from  day  to  day.  The  importance  of  the 
antigens  or  antibodies  in  it  has  been  already  mentioned.  Colostrum  is  coagulable 
by  heat,  and  may  coagulate  spontaneously.  It  contains  a  higher  percentage  of 
protein  than  normal  milk,  because  of  the  corpuscles  present,  and  a  lower  percentage 
of  sugar.     The  amount  of  fat  and  the  size  of  the  fat  globules  are  variable. 

The  Clinical  Examination  of  Milk. — Holt  claims  that  by  his  method  of  examina- 
tion he  obtains  results  as  exact  as  those  obtained  by  the  ordinary  examination  of 
urine.  The  method  is  based  on  the  fact  that  the  percentages  of  salts  and  sugar  in 
human  milk  are  nearly  constant,  that  the  percentages  of  fat  and  proteins  vary, 
and  that  the  average  specific  gravity  at  70°  F.  is  1031.  The  specific  gravity  is 
lowered  by  an  increased  fat  percentage,  and  raised  by  increased  proteins. 

Holt's  apparatus  consists  of  a  small  hydrometer  graduated  from  1010  to  1010, 
a  pipette,  and  a  glass-stoppered  cylinder  graduated  in  100  parts  and  holding  about 
10  c.c.  Half  an  ounce  of  milk  is  required.  The  specific  gravity  is  taken  by  the 
hydrometer.  To  estimate  the  fat,  the  glass  cylinder  is  filled  by  means  of  the 
pipette  to  the  upper  line  exactly  ;  it  is  then  stoppered  and  allowed  to  stand  at  a 
temperature  of  66°  to  72°  F.  Generally  the  lower  limit  of  the  cream  is  sharply 
defined  in  that  time,  but  if  not,  a  further  six  hours  may  be  allowed.  Chemical 
examination  shows  that  the  ratio  of  fat  to  cream  is  very  nearly  3  to  5,  and  for 
clinical  purposes  it  may  be  so  estimated.  The  protein  content  is  then  judged 
from  the  following  table  : 


Clinical  Examination 

or  Milk  (Holt 

. 

Specific  Gravity. 

Percentage  of 
Cream. 

Protein  (calculated). 

Average 

Normal  variations         . .  i 

Abnormal  variations    . .  -! 

1031 

1028  to  1029 
1032 

Below  1028 

Above  1032 

7 

8  to  12 
5  to    6 

Above  10 
Below    5 
Above  10 
Below    5 

1-5  per  cent. 

Rich  milk. 
Fair  milk. 

About  normal. 
Very  poor  milk. 
Very  rich  milk. 
About  normal. 

Many  analyses  of  human  milk  have  been  recorded,  showing  great  variations 
in  the  percentages  of  proteins  and  sugar,  though  comparatively  little  in  the  total 
of  these  substances.  Some  of  the  most  reliable  results  are  given  in  the  following 
table.  Meigs  probably  under-estimated  the  proteins  and  over-estimated  the 
sugar.  Elgood  (1910)  found  the  average  of  four  cases  was — fat  4-6,  and  other  solids 
8-75,  per  cent.  Planchu  and  Eendu's  analyses  of  3,450  samples  of  milk  of  forty-six 
wet-nurses  yielded  an  average  of  3-4  per  cent,  fat ;  minimum  0-56,  maximum 
16-4  per  cent.  (1911)  : 
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The  Percentage  Composition  of  Human  Milk. 


Meigs. 

Sharpless  | 

and       I  Adriance. 
Darling. 

Pfeiffer. 

1-944 
3-107 
li-303 
0-192 

Carter 
and  Rich- 
mond. 

Leeds. 

1 
Average. 

Protein 

Fat 

Sugar 

Salts 

1-046 

4-283 

7-407 
0-101 

1-34     :     1-48 

2-91     !     3-83 

7-01     i     6-72 

0-17 

1-97 
3-07 
4-59 
0-20 

1-995 
4-131 
tS-930 
0-201 

1-5  to  2-0 
3-0   ,,  4-0 

0-0  „   7-0 
0-2 

Estimation  of  the  relative  percentages  of  caseinogen  and  albumin  appears  a 
matter  of  difficulty,  for  the  variations  are  great,  although  in  most  cases  the  total 
protein  content  is  about  the  average — e.rj.  : 

The  Relative  Percentages  op  Caseinogen  and  Albumin. 


Observer. 

Caseinogen. 

Albumin. 

To'al  Protein. 

Konig 

0-01 

1-27 

1-88 

Hirt 

0-63 

1-50 

2-13 

Raudnitz 

0-6  to  1-0 

0-50 

1-E0 

Lehmann 

1-20 

0-50 

1-70 

Tolmatschefi     .  . 

1-28 

0-34 

1-62 

Wynter  Blyth 

2-40 

0-57 

2-97 

Although  human  milk  may  vary  in  quantity  and  quality,  and  in  the  relative 
percentages  of  its  component  parts,  it  must  be  regarded  as  normal  if  the  infant 
takes  it  well,  digests  it  satisfactorily,  gains  weight  at  a  proper  rate,  and  keeps 
in  good  health.  Harrington  found,  in  the  milk  of  women  whose  infants  were 
doing  well,  that  the  protein  varied  from  1-08  to  -4-17,  fat  2-02  to  5-16,  sugar  5-68  to 
7-30,  and  salts  0-12  to  0-21,  per  cent.  More  importance  must  be  attached  to  the 
condition  of  the  child  than  to  the  chemical  or  microscopical  examination  of  the 
mother's  milk. 

Quantity.— The  daily  secretion  of  milk  varies  with  the  age  and  needs  of  the 
infant.  It  can  only  be  estimated  by  systematically  weighing  the  infant  before 
and  after  each  nursing  for  successive  periods  of  twenty-four  hours.  To  take  one 
such  weighing,  and  multiply  the  result  by  the  number  of  feeds  in  twenty-four 
hours,  may  give  a  most  inaccurate  total.  The  amount  obtained  at  the  first  morning 
feed,  after  the  mother  has  had  six  hours'  rest,  is  considerably  greater  than  that 
yielded  at  subsequent  feeds.  A  normal  average  amount  at  one  to  three  months  of 
age  is  600  to  900  c.c,  roughly  1  to  H  pints,  but  this  amount  is  often  exceeded. 
It  increases  rapidly  up  to  the  end  of  the  second  month,  and  after  that  much  more 
slowly.  During  the  first  two  or  three  months,  large  babies  take  15  to  20  per  cent., 
and  small  babies  10  to  15  per  cent.,  of  their  weight  in  milk  ;  after  that  the  pro- 
portions are  smaller.  Calculating  from  observations  by  Haehner,  Laure,  and 
Ahlfeld,  the  daily  quantities  are — 


From  the  end  of  the  first  to  fourth  week 
During  the  second  month 
From  the  third  to  the  sixth  month 
From  the  sixth  to  the  ninth  month 


10  to  25  oz. 
20     .   30  ,, 
25   ,,   35  ., 
30  „  40  ,, 
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The  quantity  varies  with  the  appetite  of  the  baby  and  the  secretory  power  of 
the  mother.  It  is  no  measure  of  the  nutritive  value.  Some  large  babies  thrive  on 
remarkably  little  milk.  Probably  a  high  nutritive  value  is  much  superior  to  an 
abundant  secretion. 

Pritchard,  Carter  and  Pitt  obtained  much  lower  figures  by  weighing  babies 
before  and  after  nursing  at  the  St.  Marylebone  General  Dispensary,  the  Ken- 
sington Infant  Consultations,  and  the  Queen's  Hospital  for  Children.  Their 
results  are  based  on  a  large  number  of  cases,  whereas  those  of  previous  observers 
have  been  drawn  from  very  few,  and  are  given  in  the  next  tables.  They  show  that 
there  is  a  remarkably  small  increase  in  the  amount  of  milk  taken  by  the  class  of 
babies  from  which  the  figures  were  obtained.  The  babies  at  the  hospital  were  ill 
and  took  less  milk.  Under  the  more  favourable  conditions  of  private  practice  the 
yield  of  milk  is  likely  to  be  higher. 

The  Average  Amount  of  Milk  consumed  at  a  Test  Feed  during  the 
Various  Ages  up  to  Nine  Months. 


Age 

Weeks. 

Months. 

2 

3 

oz. 
1-62 

4 

2 

:j 

4 

5 

0 

7 

8 

9 

Marylebone  figures 

oz. 

1-87 

oz. 

1-95 

oz. 
2-04 

oz. 
2-26 

oz. 

2-23 

oz. 
3-00 

cz. 
2-81 

oz. 
3-08 

oz, 
2-67 

oz. 

Kensington  figures 

— 

1-75 

1-85 

1-80 

2-00 

2-15 

2-50 

2-07 

2-72 

2-90 

3 

Queen's     Hospital 
figures 

1-00 

1-47 

2-00 

1-84 

1-35 

2-18 

3-00 

2-08 

— 

— 

The  Average  Amount 

op  Milk  consumed 

in  Twenty-four  Hours. 

Age 

Marylebone  figures 

Weeks. 

Months. 

2 

3 

4 

2 

3 

4 

5 

6 

7 

8 

oz. 
18-8 

OZ. 

14-77 

oz. 
13-46 

oz. 

16-38 

oz. 
16-02 

oz. 
15-85 

oz. 
13-00 

oz. 
18-25 

OZ. 

20-66 

oz. 
12-0 

Kensington  figures 

— 

10-50 

14-50 

20-00 

14-50 

13-20 

17-20 

21-50 

15-40 

26-2 

Queen's    Hospital 
figures 

8-0 

— 

0-71 

18-15 

14-30 

11-06 

9-16 

16-25 

12-00 

12-0 

The  quantity  of  milk  is  increased  by  stimulation  of  the  breast  by  faradization, 
the  use  of  the  breast-pump,  suction  by  other  infants,  and  massage  for  ten  minutes 
three  times  daily  ;  by  massage  of  the  abdomen  in  an  upward  direction  ;  by  the 
increased  ingestion  of  fluid,  preferably  nutritious  fluid  ;  by  extra  food — e.g.,  maltine, 
somatose,  and  sanatogen  ;  by  stimulants  in  moderation,  and  by  drugs,  such  as 
iron,  arsenic,  and  strychnine.  Of  galactagogues,  drugs  which  directly  increase 
secretion,  little  favourable  is  known.     Grinewitch  recommends  tincture  of  common 
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goat's  rue  (Galega  officinalis),  1  drachm  five  times  a  day,  and  tincture  of  the 
stinging-nettle  in  doses  of  £  to  1  ounce.  Veterinary  surgeons  give  infusion  of 
aniseed  freely,  and  apply  it  to  the  mammae  as  a  fomentation.  Thyroid  extract 
and  lactagol,  an  extract  of  cotton  seed,  are  used.  Injections  of  pilocarpin  nitrate, 
i  grain,  for  a  few  successive  days,  may  increase  secretion  or  restore  it  when 
failing. 

The  quantity  can  be  diminished  by  reducing  the  fluid  ingesta  and  by  giving 
saline  cathartics.  A  full  dose  may  entirely  stop  secretion  for  a  time.  It  is  rarely 
advisable  to  reduce  the  quantity.  If  the  milk  is  poor  in  quality,  it  is  better 
to  try  and  improve  its  quality  by  measures  which  increase  the  percentage  of  solids. 
Preparations  of  belladonna  or  atropine,  taken  internally  or  applied  locally,  lessen 
the  secretion.  Camphor,  3  to  5  grains,  taken  three  times  daily  for  three  days, 
may  completely  arrest  the  flow.  Potassium  iodide  sometimes  lessens  it,  and  may 
induce  atrophy  of  the  breast.  Fright  or  sudden  shock  may  cause  complete 
agalactia. 

Variations  in  Quality. — Age  has  remarkably  little  effect.  Menstruation  may 
alter  the  milk  to  such  an  extent  as  to  set  up  indigestion  or  diarrhoea  in 
the  child.  Usually  a  slight  disturbance  of  digestion  is  the  sole  result,  but 
occasionally  the  infant  is  seriously  affected.  Commonly  there  is  no  change  in 
the  milk  and  no  effect  on  the  child.  Dyspepsia,  colic  and  enteric  catarrh,  are  more 
often  coincident  than  due  to  this  cause,  and  should  be  treated  in  the  usual  way, 
and  not  by  weaning.  Marked  disturbance  is  generally  due  to  an  excess  of  protein, 
and  should  be  treated  by  lengthening  the  intervals  between  the  nursings,  giving  the 
child  a  little  water  or  lime-water  before  nursing,  and  temporarily  modifying  the 
diet  and  mode  of  life  of  the  mother.  Pregnancy  does  not  affect  the  quality  of  the 
milk  appreciably. 

The  solids  in  the  milk,  especially  the  proteins,  are  increased  by  increased 
protein  diet  and  by  increased  frequency  of  suckling,  with  consequent  indigestion 
and  colic.  An  excess  of  nitrogenous  food  must  be  counterbalanced  by  an  increase 
in  the  exercise  taken.  If  indigestion  is  due  to  too  frequent  suckling,  it  is  a  simple 
matter  to  lengthen  the  intervals  between  the  feeds. 

The  percentage  of  fat  is  increased  by  a  liberal  supply  of  protein  food,  malt 
extracts,  and  possibly  alcohol.  Vegetable  diet  diminishes  the  percentage  of  both 
fat  and  protein.  The  greater  the  yield  of  milk,  the  lower  is  the  percentage  of  fat. 
A  nursing  mother  must  not  fast.  Deficiency  of  food  is  bad  for  her  and  for  the 
child  ;  her  milk  becomes  weaker  in  protein  and  fat,  and  she  has  to  draw  upon  her 
reserve  stores  of  nutriment  to  provide  even  this  unsatisfactory  milk. 

Alcohol  is  said  to  increase  the  proportion  of  fat,  to  slightly  diminish  the  amount 
of  sugar,  and  to  have  no  constant  effect  on  protein.  A  moderate  amount  is  harm- 
less, and  none  appears  in  the  milk.  As  a  general  rule,  alcoholic  drinks  should  not  be 
prescribed,  for  fear  of  setting  up  the  alcoholic  habit.  In  some  cases  a  small  amount 
will  enable  a  mother  to  continue  nursing,  but  to  insist  on  prolonging  it  by  means 
of  considerable  stimulation  is  bad  for  both  mother  and  child.  Good  milk  depends 
on  good  food,  not  on  stimulants. 

To  convert  a  poor  milk  into  a  digestible  rich  one,  order  a  liberal  protein  diet, 
and  walking  exercise  morning  and  afternoon.  More  vigorous  exercise,  such  as 
riding,  cycling,  and  lawn-tennis,  may  be  needed.  The  protein  content  is  increased 
by  increased  protein  diet,  insufficient  exercise,  and  frequent  nursing,  and  is  decreased 
by  the  opposite  conditions.    The  fat  content  is  increased  by  protein  food,  malt 
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extracts,  and  possibly  alcohol,  and  decreased  by  deficient  protein  food,  fasting,  and 
excess  of  fatty  food.  The  percentage  of  water  is  raised  by  increased  fluid  diet,  and 
lowered  by  the  lessened  ingestion  of  fluids,  profuse  sweating,  and  saline  cathartics. 
Drugs  taken  by  the  mother  may  be  partly  excreted  in  the  milk,  and  may  affect 
the  child.  Such  excretion  is  unreliable  and  uncertain.  Citric  and  hydrochloric 
acids  produce  no  change.  Sodium  salicylate,  potassium  iodide,  iodoform  applied 
externally,  iodine  injected  intramuscularly,  and  colchicum,  may  all  pass  into 
the  milk.  Mercury  is  transmitted  feebly  and  irregularly.  Lead,  arsenic,  and 
antimony,  have  been  excreted  in  this  way.  Opium  and  morphia  have  been  known  to 
produce  deep  sleep  in  the  child  when  taken  by  the  mother,  so  has  chloral  hydrate, 
while  the  effect  of  bromides  is  variable.  Phenazone,  phenacetin,  urotropin,  and 
possibly  atropine  and  belladonna,  may  appear  in  the  milk.  Rhubarb,  senna,  and 
saline  cathartics,  may  also  be  thus  excreted,  and  may  purge  the  child.  Attempts 
to  treat  the  infant  through  the  medium  of  the  milk-supply  are  foolish,  and  uncertain 
in  their  results. 

Weaning.— The  commencement  of  weaning  should  take  place  in  the  tenth 
month  of  life,  partial  suckling  being  continued  for  four  or  five  weeks  longer. 
Carried  out  gradually,  the  child's  stomach  and  digestion  become  accustomed  to 
the  artificial  food,  and  it  is  easy  to  ascertain  the  particular  milk  mixture  which 
is  suitable.  During  the  first  week  one  such  feed  is  given  at  8  a.m.  ;  in  the  second 
week  a  second  bottle  is  given  at  8  p.m.  ;  in  the  third  week  a  third  bottle  is  given 
at  2  p.m.,  or  four  bottles  can  be  allowed  daily  ;  in  the  next  week  or  two  the  remaining 
breast  feeds  are  also  replaced  by  the  artificial  food.  The  composition  of  each  feed 
depends  on  the  age  of  the  child,  and  is  described  in  the  section  on  Artificial  Feeding. 

In  sudden  weaning  the  child  is  taken  from  the  breast  entirely,  and  put  on  a 
mixture  suitable  for  its  age.  Generally  it  is  advisable  to  begin  with  a  somewhat 
weaker  mixture.  The  child  may  refuse  the  food  for  some  hours,  or  even  a  whole 
day,  but  will  give  in  to  the  cravings  of  hunger  if  the  mother  persevere.  Abrupt 
weaning  may  be  necessary  because  the  child  refuses  to  take  the  bottle,  or  an  artificial 
mixture,  as  long  as  he  can  get  the  breast. 

It  is  advisable  to  begin  weaning  during  cold  weather  rather  than  when  it  is 
very  hot,  and  to  postpone  it  if  the  child  is  actually  teething.  Weaning  should  be 
delayed  if  the  child  is  very  weak,  and  during  or  after  an  acute  illness. 

The  indications  for  weaning  are  the  same  as  those  described  as  contra-indica- 
tions  to  breast  feeding  (pp.  40,  41).  Should  the  mother  become  again  pregnant, 
the  decision  rests  on  several  factors.  If  the  child  is  gaining  weight  and  is  contented, 
and  the  mother's  health  is  not  suffering,  suckling  may  be  prolonged  to  the  fifth, 
or  even  the  sixth,  month  of  pregnancy.  The  child  must  then  be  weaned  entirely 
by  the  end  of  that  month,  and  often  at  a  much  earlier  date.  If  the  baby  is  delicate 
or  the  weather  very  hot,  suckling  should  be  continued  as  long  as  possible,  provided 
the  progress  is  satisfactory.  If  the  mother  is  delicate  or  the  milk-supply  insufficient, 
partial  weaning  may  be  begun  at  the  end  of  the  fourth  month.  The  risk  of  reflex 
miscarriage  being  induced  by  suckling  is  so  trifling  as  to  be  negligible,  except  in 
women  particularly  prone  to  miscarry.  Conception  is  comparatively  infrequent 
before  the  sixth  month  of  lactation.  At  that  age  a  baby  can  be  weaned  with  little 
risk,  if  it  is  thought  advisable  for  the  sake  of  the  fcetus  or  the  health  of  the  mother. 
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2.  ARTIFICIAL  FEEDING. 


The  artificial  feeding  of  infants  includes  the  consideration  of  the  different  varieties 
of  milk  and  other  foods  which  are  given  in  place  of,  or  in  addition  to,  human  milk. 
It  may  be  necessary  from  birth  or  at  any  subsequent  period,  and  is  yearly  becoming 
more  generally  adopted  as  the  ordinary  means  of  bringing  up  infants.  No  doubt, 
artificial  feeding,  more  or  less  in  conjunction  with  breast  feeding,  has  existed  for 
an  indefinite  period.  According  to  Seguin,  Soranus  of  Ephesus,  who  practised 
in  Borne  during  the  reign  of  the  Emperor  Trajan,  advised  milk  as  the  only 
food  for  the  first  six  months.  His  directions  for  the  bringing  up  of  infants  are 
somewhat  similar  to  those  of  the  present  day.  He  recommends  two  baths  a  day, 
and  that  the  water  should  be  gradually  reduced  in  temperature  until  cold  water  is 
used  ;  the  addition  to  the  diet  of  crumb  of  bread  or  flour,  dissolved  in  water  or  wine 
and  honey,  at  six  months  of  age  ;  later  on,  soup,  new-laid  eggs,  and  bread  soaked 
in  wine  and  water  ;  at  eighteen  to  twenty-four  months,  less  milk  and  more  solids  ; 
and  that  no  excess  of  farinacea  should  be  permitted  at  too  early  an  age.  Farinacea 
were  usually  added  by  Roman  nurses  after  the  fortieth  day.  Apparently  the 
number  of  meals  allowed  was  indefinite,  the  intervals  irregular,  and  the  food  too 
indigestible. 

In  this  country  artificial  feeding  was  begun  in  the  eighteenth  century.  Water- 
pap,  boiled  bread  and  water,  was  given  with  human  milk  up  to  two  years  of  age. 
Or  baked  flour  was  used  in  preference  to  bread.  Such  foods  as  beef-tea,  broth, 
sugar,  hashed  flesh,  and  various  small  birds,  were  given  ;  also  small  light  beer  after 
the  first  year,  and  a  little  red  wine  when  the  child  began  to  walk.  Towards  the 
end  of  the  century  milk  was  advocated  as  the  proper  substitute,  and  Underwood 
recommended  that  it  should  be  boiled. 

In  the  nineteenth  century  the  duration  of  suckling  became  limited  gradually  to 
about  nine  months.  The  wet-nurse  declined  in  favour  and  slowly  disappeared, 
the  sucking-bottle  was  evolved,  and  proprietary  foods  were  produced.  It  is  due 
to  the  evolution  of  a  proper  bottle,  and  the  preparation  of  artificial  foods  under 
scientific  conditions,  that  it  has  become  possible  to  bring  up  infants  successfully 
by  artificial  methods.  Hence  year  by  year,  in  spite  of  the  opposition  of  the  leading 
physicians  in  this  branch  of  medicine,  there  is  a  steady  increase  in  the  number  of 
hand-reared  infants,  and  a  steady  increase  in  the  number  and  quantity  of  pro- 
prietary foods.  Of  the  various  methods  adopted,  the  use  of  cow's  milk  is  the 
most  general,  for  it  is  easily  obtainable  and  reasonably  cheap.  We  shall  first 
consider  its  composition,  its  differences  from  human  milk,  and  various  methods  of 
modification.  Next  we  shall  discuss  the  management  of  artificial  feeding.  And 
finally  we  shall  consider  the  use  of  the  milk  of  other  animals,  dried  milk  and  other 
modifications  of  milk,  and  various  proprietary  foods. 

Intolerance  of  cow's  milk  is  exceptional.  In  rare  instances  even  small  quantities 
have  induced  vomiting  and  frequent  liquid  stools,  sometimes  rectal  tenesmus, 
occasionally  blood  in  the  stools,  fever,  dyspncea,  and  collapse.  The  acute  symptoms 
are  of  short  duration,  and  may  be  followed  by  prolonged  spasmophilia,  with  tetany 
and  convulsions.  Spasmophilia  has  been  ascribed  to  whey.  Possibly  this  intoler- 
ance is  of  the  nature  of  anaphylaxis.  Finizio  (1911)  obtained  a  precipitin  reaction 
in  the  blood  with  cow's  milk  in  two  such  cases. 
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Cow's  Milk. — In  percentage  composition  cow's  milk  differs  from  human  milk 
In  addition,  it  is  crowded  with  micro-organisms  when  it  reaches  the  consumer,  and 
is  a  very  suitable  medium  for  tlieir  growth.  On  secretion  it  has  an  amphoteric 
reaction,  turning  litmus  blue  and  turmeric  brown.  With  phenolphthalein  it  is 
acid.  The  amphoteric  reaction  with  litmus  is  due  to  acid  and  alkaline  sodium 
phosphates.  Its  specific  gravity  ranges  between  1028  and  1035.  Microscopical 
examination  reveals  extraneous  substances,  such  as  epithelial  cells,  particles  of 
manure,  hairs,  etc.  Its  general  composition  is  the  same  as  that  of  other  animals. 
Many  ferments  are  present,  and  are  readily  destroyed  by  heat. 

The  total  solids  vary  within  considerable  limits  dependent  on  the  breed  of  the 
cow,  the  period  of  lactation,  and  the  nature  of  the  food.  The  variation  is  in  the 
fat  content  chiefly,  for  the  other  solids  only  vary  between  8-5  and  11  per  cent. 
The  percentage  of  fat  varies  in  different  cows,  in  the  same  Cow  at  different  times, 
and  during  the  same  milking,  according  as  the  fore  milk,  middle  milk,  or  strippings, 
is  taken  for  analysis.  Each  cubic  millimetre  contains  in  suspension  from  2,000,000 
to  3,000,000  fat  globules.  The  fat  is  a  mixture  of  neutral  olein,  palmitin,  and  stearin, 
and  glycerides  of  palmitic,  stearic,  and  oleic  acids.  Glycerides  of  volatile  acids, 
chiefly  butyric,  caproic,  and  caprylic,  are  present  in  small  amounts.  Purin  bodies, 
lecithin,  cholesterin,  and  mineral  salts,  are  also  present.  Citrates  are  more  abundant 
than  in  human  milk,  the  amount  being  equivalent  to  T2  to  2  grammes  per  litre 
(Obermeyer).  The  soluble  bicitrate  of  calcium  is  converted  into  a  less  soluble 
tricitrate  by  boiling. 

The  average  composition  obtained  by  different  analysts  does  not  show  nearly 
as  great  discrepancies  as  in  the  case  of  human  milk.  Protein  is  estimated  by 
Kjeldahl's  process,  fat  by  Babcock's  apparatus  or  Gerber's  acido-butyrometer,  and 
sugar  by  Fehling's  process.  The  percentage  composition  is  given  below  in  the 
section  in  which  cow's  milk  is  compared  with  human  milk. 

The  Milk-Supply. — The  milk  should  be  that  of  healthy  cows  which  do  not  react 
to  the  tuberculin  test.  It  should  be  the  mixed  milk  of  a  large  number  of  cows, 
for  such  milk  maintains  a  much  more  uniform  standard  of  quality  than  that  of 
one  cow.  The  best  milch-cows  are  Shorthorns,  Ayrshires,  Kerrys,  Devons,  and 
Red  Polled.  The  milk  of  Jersey,  Alderney,  and  Guernsey  cows  is  much  richer  in 
fat,  but  the  fat  globules  are  large,  and  the  cows  are  more  liable  to  disease.  The 
milk  of  newly  calved  cows  must  not  be  used,  for  the  colostrum  corpuscles  are  likely 
to  disagree.  The  milk  of  old  cows,  and  of  cows  which  have  calved  a  long  time 
previously,  is  apt  to  be  thin,  watery,  and  deficient  in  fat. 

Cows  should  have  a  liberal  supply  of  clean  water,  plenty  of  food,  a  ration  of 
nitrogenous  food,  and  comparatively  little  exercise.  A  diet  of  hay  and  oats,  or  grass, 
is  the  best.  They  must  not  be  fed  on  fermented  food,  such  as  brewers'  grains,  nor 
allowed  to  drink  stagnant  water.  Their  pastures  should  be  free  from  noxious  weeds. 
The  milk  of  cows  fed  on  turnips  and  linseed  or  cotton-cake  may  disagree  with 
infants. 

Cowhouses  should  be  light,  well  drained,  scrupulously  clean,  and  lime-washed, 
with  roomy  stalls  and  good  ventilation,  but  not  draughty.  A  temperature  of  about 
50°  F.  is  the  most  suitable.  The  bedding  must  consist  of  clean  straw,  peat  moss, 
sand,  or  sawdust,  fresh  twice  a  day.  The  floor  ought  to  be  swept  an  hour  before 
milking.  On  no  account  should  the  cows  be  hurried  or  frightened  before  being 
milked. 

The  cow  must  be  kept  clean,  and,  before  milking,  the  udder  and  teats  should  le 
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gently  washed  with  warm  water  and  dried  with  a  soft  towel.  The  milker  must 
wash  his  hands,  wear  a  clean  overall,  and  use  a  pail  thoroughly  scalded  out  with 
boiling  water.  The  milk  should  be  aerated  by  pouring  it  in  a  thin  stream  from  can 
to  can  in  the  open  air,  or  by  pumping  in  air  with  a  suitable  machine.  It  must  be 
then  cooled  to  60°  F.,  or  under  ideal  conditions  down  to  40°  F.  If  sent  by  rail, 
it  ought  to  be  put  in  cans  fitted  with  lids  to  exclude  dust,  and  in  vans  built  on  the 
principle  of  the  refrigerator.  It  would  be  still  better  if  the  milk  were  cooled, 
bottled  and  sealed  at  the  dairy  in  the  country,  and  delivered  direct  from  the 
station  terminus  to  the  consumer.  The  shorter  the  distance  the  milk  has  to  travel 
and  the  fresher  it  is,  the  better  for  the  infant.  Even  in  towns  it  ought  never  to  be 
more  than  twelve  hours  old.  No  chemical  preservatives  are  admissible.  Borax, 
boric  acid,  salicylic  acid,  and  formalin,  are  the  ones  chiefly  used.  Hydrogen  peroxide 
is  harmless,  except  for  enabling  milk  not  properly  fresh  to  be  employed. 

Budde's  Process  of  preserving  Milk.— Add  about  15  c.c.  of  a  3  per  cent,  solution 
of  H,02  to  each  litre.  Heat  it  to  51°  to  52°  C.  (124°  to  126°  F.)  for  at  least  three 
hours.  "  The  H202  is  decomposed,  and  the  nascent  oxygen  acts  as  an  efficient 
germicide.  The  milk  is  then  bottled,  and  will  keep  for  eight  to  ten  days  in  hot 
weather.  There  is  no  change  in  its  flavour  or  appearance,  and  cream  rises  as  usual. 
Non-spore-bearing  organisms  are  destroyed. 

Test  for  Boric  Acid. — Put  20  c.c.  of  milk  in  a  beaker,  add  a  drop  or  two  of  phenol- 
phthalein  solution,  and  then  drop  in  a  solution  of  caustic  soda  of  about  normal 
strength  until  a  faint  pink  colour  appears.  Pour  the  mixture  into  two  test-tubes. 
To  one  part  add  an  equal  quantity  of  distilled  water,  to  the  other  an  equal  bulk 
of  a  neutral  50  per  cent,  solution  of  glycerol  in  water.  If  boric  acid  is  present,  the 
mixture  in  the  first  tube  will  become  pink,  while  that  in  the  second  will  turn  pale 
or  white. 

Test  for  Formalin. — If  a  few  crystals  of  amidol  are  sprinkled  on  slightly  diluted 
normal  milk  it  becomes  pink  or  salmon  colour.  If  formaldehyde  is  present  it 
becomes  canary  yellow  (Manget  and  Marion).  Whey  containing  formaldehyde 
turns  yellow  on  the  addition  of  amidophenol.  Schiffs  reagent  (fuchsine  decolor- 
ized with  sulphurous  acid),  impregnated  with  sulphurous  acid  gas,  is  also  used  as 
a  test.  Precipitate  casein  and  fat,  and  add  the  filtrate  to  the  reagent ;  it  turns  pink 
if  formalin  is  present.  Formalin  (40  per  cent,  formaldehyde)  is  added  as  a  preserva- 
tive in  the  proportion  of  one  drop  to  each  ounce  of  milk.  It  delays  the  action  of 
rennet,  gastric  digestion,  and  the  pancreatic  digestion  of  fibrin  and  starch. 

Test  for  Salicylic  Acid. — Make  an  ether  solution,  evaporate  it,  dissolve  the 
residue  in  alcohol,  and  add  ferric  chloride.     A  violet  colour  is  produced. 

Cream. — The  chief  fraud  in  milk-dealing  is  the  removal  of  cream.  This  raises 
the  specific  gravity,  which  is  again  brought  down  by  the  addition  of  water.  To 
detect  such  a  fraud,  place  100  c.c.  in  a  graduated  vessel,  or  fill  any  glass  cylinder 
graduated  in  100  parts.  Take  the  specific  gravity.  Let  the  milk  stand  for  twenty- 
four  hours,  and  read  off  the  proportion  of  cream  which  has  risen  to  the  surface. 
If  the  specific  gravity  is  within  the  limits  of  1028  to  1035,  and  the  percentage  of 
cream  not  less  than  9,  it  may  be  considered  good  average  milk.  The  lower  the 
specific  gravity  and  the  higher  the  percentage  of  cream,  the  less  likely  is  the  milk 
to  have  been  tampered  with. 

Cream  merely  differs  from  milk  in  its  percentage  of  fat.  Gravity  cream  is 
obtained  by  skimming  milk  after  it  has  stood  for  twenty-four  hours.  Centrifugal 
cream  is  that  obtained  by  means  of  a  separator.     The  latter  is  the  fresher  if  it  is 
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made  from  fresh  milk.  To  a  slight  extent  the  emulsion  is  broken  up  by  the  centri- 
fugal force.  It  contains  from  40  to  50  per  cent,  of  fat,  but  can  be  made  of  lower 
percentage.  Much  that  is  sold  contains  only  20  per  cent.  Proper  centrifugal 
cream  is  separated  from  the  mixed  milk  of  many  animals.  The  milk  is  filtered, 
cooled  down  to  40°  F.,  pasteurized,  centrifugalized,  and  again  cooled  to  40°  F. 
The  fat  globules  may  become  coherent  and  indigestible,  especially  if  the  bottles 
have  not  been  kept  cool  or  have  been  much  shaken  in  transportation.  Such  cream 
gives  rise  to  the  vomiting  of  water,  fat,  and  curd,  successively. 

Gravity  cream  is  very  variable  in  quality,  and  usually  contains  about  16  per 
cent,  fat ;  sometimes  it  is  merely  rich  milk  or  strippings.  It  does  not  keep  well, 
and  is  often  preserved  by  means  of  ice  or  chemical  preservatives.  It  should  be 
obtained  from  the  mixed  milk  of  a  herd,  not  from  a  fancy  cow.  The  milk  should 
be  allowed  to  stand  at  the  same  temperature,  for  the  same  length  of  time,  and  be 
skimmed  by  the  same  person. 

Top  Milk. — Because  of  the  liability  to  variation  in  the  quality  of  gravity  cream 
and  the  richness  of  centrifugal  cream,  it  is  generally  preferable  to  use  the  upper 
portion  of  milk  into  which  the  bulk  of  the  fat  has  risen  while  the  milk  has  been 
standing  in  the  cold.  Here  again  we  are  met  with  variations  according  to  the 
quality  of  the  milk  and  the  duration  of  standing.  Such  estimations  as  the  following 
may  be  quoted  : 

Percentage  or  Fat  in  Top  Milk. 


Duration  uf  Standing. 

The  Top- 

Observer. 

Half. 

Third. 

Fourth. 

Fifth. 
15 

Sixth. 
16 

Eighth. 

Six  hours 

Six  to  eight  hours 

Four  to  five  hours 

8 
7  to  8 

7 

10 
10 

12 
10 
13 

20 

Chapin. 

Townsend 

Holt. 

Chapin's  results  were  derived  from  a  4  per  cent,  fat  milk.  Holt  also  states  that 
if  a  pint  of  mixed  milk,  freshly  drawn  and  cooled  rapidly,  is  stood  for  four  hours, 
the  upper  4  ounces  contains  20  per  cent.  fat.  For  practical  purposes  we  may 
reckon  that  the  upper  half  of  milk,  which  has  stood  four  hours,  contains  7  to  8  per 
cent,  of  fat.  There  is  an  advantage  in  basing  food  modifications  on  unduly  high  fat 
estimations,  in  that  babies  do  not  digest  high  percentages  of  fat  very  well. 

The  Comparison  of  Cow's  Milk  with  Human  Milk. — Certain  biological  and  chemical 
differences  make  it  impossible  to  prepare  from  cow's  milk  a  fluid  identical  with 
human  milk,  even  though  on  analysis  the  two  fluids  appear  the  same.  The  proteins 
in  the  milk  of  different  animals  are  not  homologous,  and  their  digestibility  appears 
to  depend  partly  on  special  biochemical  characters.  Although  human  caseinogen 
is  essentially  the  same  as  that  of  cow's  milk,  and  produces  the  same  proportion  of 
amino-acids,  it  is  not  coagulated  by  rennet.  The  proportion  of  caseinogen  is 
much  greater  in  cow's  milk  than  in  human  milk.  Caseinogen  is  precipitated  more 
readily  by  magnesium  sulphate,  and  with  greater  difficulty  by  acetic  acid,  from 
human  milk  than  from  cow's  milk  ;  and  the  curd  formed  by  the  addition  of  acid  to 
human  milk  is  finer,  more  flocculent,  and  more  digestible.  According  to  Biedert, 
cow's  milk  coagulates  like  human  milk  in  the  stomach  if  the  ratio  of  fat  to  protein 
is  the  same.     Schlossmann  states  that    the  coagulum  is  the  same  if  albumin  is 
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added.  Certainly  it  is  mainly  a  matter  of  dilution,  for  on  the  addition  to  cow's 
milk  of  four  to  five  times  its  bulk  of  water,  the  curd  obtained  by  the  action  of  dilute 
acetic  acid  closely  resembles  that  of  human  milk.  This  implies  that  there  is  four 
to  five  times  as  much  caseinogen  in  cow's  milk  as  is  present  in  human  milk.  The 
following  table  shows  the  average  differences  between  the  two  milks,  and  the  relative 
proportions  of  the  two  proteins.  In  human  milk  caseinogen  :  albumin  :  :  about 
2  :  3.  In  cow's  milk  the  proportions  are  about  4:1.  My  own  analyses  of  cow's 
milk  yielded  an  average  of  albumin  14  to  caseinogen  2-6. 

The  Comtosition  of  Human  and  Cow's  Milk. 


Human  Milk. 

Cow's  Milk. 

Protein 

1  to  2 

3-5  to  4-0 

Caseinogen 

0-6  „   1-3 

2-5  ,,  3-7 

Albumin 

0-5  ,,   1-2 

0-5  ,,   1-0 

Fat               

3  ,,  4. 

3-5  ,,  4-0 

Sugar 

G  ,,  7 

44 

Apart  from  the  protein  differences,  the  other  constituents  arc  not  identical. 
Much  of  the  indigestibility  of  cow's  milk  is  due  to  the  fat,  the  globules  being  ten  to 
fifteen  times  larger  than  those  of  human  milk.  The  fat  of  human  milk  contains  a 
higher  proportion  of  olein,  and  less  stearin,  palmitin,  and  volatile  fatty  acids, 
and  has  a  lower  melting-point.  There  is  a  certain  amount  of  evidence  that  the 
carbohydrates  in  the  two  fluids  are  not  chemically,  physically,  and  physiologically 
identical,  though  probably  the  differences  are  trivial  and  negligible.  The  inorganic 
salts  differ  in  quality  and  quantity,  Na30,  CaO,  MgO,  and  P,05,  being  relatively 
less,  while  K20  and  Fe203  are  more  plentiful  in  human  milk  (L.  Findlay,  1910). 
Possibly  the  good  effects  of  dilution  are  due  to  a  reduction  in  the  percentage  of 
salts  present.  Apparently  they  are  injurious  unless  in  organic  combination  with 
protein. 

It  is  necessary  to  make  use  of  an  average  standard  composition  of  cow's  milk 
and  human  milk  as  a  basis  for  the  preparation  of  a  modified  cow's  milk  as  nearly  as 
possible  identical  with  human  milk — e.g.  : 

Average  Standard  Composition  of  Mix,k. 


Human  Milk. 

Cow's  Milk. 

Protein 

2-0 

4-0 

Fat           

4-0 

4-0 

Sugar 

(Hi 

4-4 

Salts 

0-2 

0-0 

Water 

S7-2 

87-0 

The  effect  of  adding  water  can  be  easily  calculated.  After  such  dilution  the 
addition  of  fat  and  sugar  are  obviously  needed.  Unfortunately,  on  account  of  the 
differences  in  the  proteins,  mere  dilution  is  quite  incapable  of  rendering  the  pro- 
portions of  these  proteins  identical,  though  the  total  percentage  is  the  same.  On 
the  other,  hand,  the  baby's  stomach  can  be  gradually  trained  in  the  digestion  of 
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artificial  mixtures,  so  that  probably  too  much  importance  is  attached  to  these 
differences. 

The  Modification  of  Cow's  Milk. — In  the  modification  of  milk  it  is  advisable  to 
make  use  of  the  simplest  possible  methods,  and  to  avoid  all  unnecessary  mechanical 
interference.  Once  the  initial  difficulty  of  obtaining  a  clean,  superfatted  milk  of 
fairly  constant  fat  percentage  is  overcome.it  is  easy  to  devise  a  suitable  weak  mixture 
and  to  gradually  increase  its  strength.  The  top  half  of  a  good  mixed  milk,  which 
has  stood  from  four  to  six  hours,  contains  approximately  the  percentages — Protein, 
4  ;  fat,  8  ;  sugar,  4.  A  mixture  of  top  milk,  5  ounces  ;  lime-water,  1  ounce  ;  sugar, 
1  ounce  ;  water,  ad  20  ounces,  has  an  approximate  composition — Protein,  1  ;  fat,  2  ; 
sugar,  6.  By  gradually  increasing  the  proportion  of  top  milk  up  to  eventually 
10  ounces,  and  reducing  that  of  water,  the  total  mixture  remaining  at  20  ounces, 
the  approximate  composition  of  the  mixture  finally  reaches — Protein  2,  fat  4, 
sugar  7,  per  cent.  If  the  percentage  of  sugar  is  too  high,  add  only  6  or  7  drachms 
to  the  mixture.  Instead  of  adding  sugar,  a  sugar  solution  of  lactose,  10  drachms ; 
lime-water,  1  ounce ;  water,  ad  20  ounces,  can  be  used  ;  it  contains  6-25  per  cent, 
sugar.  Adding  the  top  milk  to  this  solution,  the  first  mixture  contains  about 
6,  and  the  final  mixture  about  5,  per  cent,  sugar.  If  a  higher  proportion 
of  fat  is  desirable,  allow  the  milk  to  stand  a  similar  length  of  time,  and  use  only 
the  top  third  or  top  fourth. 

The  home  modification  of  milk  according  to  this  method  makes  it  unnecessary 
to  know  the  exact  percentages  of  protein  and  fat  in  the  milk  used,  provided  always 
that  the  same  amount  of  top  milk  is  taken  after  the  same  period  of  standing  at 
approximately  the  same  temperature.  From  the  effect  on  the  child,  as  judged 
by  the  digestion,  character  of  the  stools,  and  the  gain  in  weight,  it  is  easy  to  decide 
whether  the  food  should  be  made  richer  in  fat  or  protein,  or  in  both. 

Laboratory  Methods — The  Percentage  System  of  Feeding. — To  secure  accuracy  of 
composition,  to  minimize  the  chances  of  contamination,  and  to  provide  a  food 
suitable  for  a  particular  infant,  milk  mixtures  are  made  up  in  milk  laboratories  by 
various  companies  according  to  the  prescription  of  the  doctor — e.g.  : 

A  Milk  Prescription. 


R  Casein 

. .     0-75 

Albumin 

. .     0-75 

Fat 

. .     2-50 

Sugar 

. .     fi-00 

Amount  per  feed  :  4  ounces. 

Number  of  feeds  : 

seven. 

Heated  at   ]f>7°  1 

minutes.     Alkalinity  :  5  per  cent. 

for  twenty 

The  component  parts  of  such  a  mixture  are  derived  from  the  efficiently  cooled 
milk  of  cows,  which  ought  to  be  free  from  tuberculosis.  The  cows  are  kept  under 
hygienic  conditions  and  carefully  fed  ;  and  special  precautions  are  adopted  during 
milking  for  the  sake  of  cleanliness,  and  subsequently  in  keeping  the  milk  at  a  low 
temperature  and  free  from  contamination.  Cream  of  definite  fat  percentage, 
fat-free  milk,  whey,  20  per  cent,  sugar  solution,  lime-water,  and  distilled  water,  are 
the  materials  used.  Begin  with  a  weak  mixture,  and  gradually  increase  the  strength 
or  modify  the  percentages  according  to  the  results.  Both  the  doctor  and  nurse 
are  saved  trouble.  The  milk  is  supplied  in  bottles  containing  enough  for  each  feed, 
and  merely  needs  warming.  As  a  temporary  expedient  the  method  has  certain 
advantages,  but  extensive  trial  has  shown  that  it  is  not  very  satisfactory.     It 
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would  be  particularly  useful  among  the  lower  classes,  who  are  unable  to  obtain 
clean  milk,  to  keep  it  under  proper  conditions,  and  prepare  suitable  mixtures,  were 
it  not  for  the  expense.  For  other  parents  simpler  measures  are  generally  successful 
and  easily  carried  out.  Many  babies  do  badly  on  such  milk,  possibly  because  of 
its  constant  composition,  lack  of  freshness,  or  deficiency  in  some  constituent. 
Pasteurization  is  not  an  unmitigated  advantage,  as  will  be  shown  later,  and  may 
prove  injurious.  Occasionally  deleterious  organisms  get  into  the  milk  in  spite  of 
the  care  taken. 

The  strongest  argument  against  percentage  feeding  is  that  Nature  does  not 
provide  milk  of  unvarying  chemical  composition.  It  has  been  shown  that  the 
mother's  milk  varies  at  different  times  of  the  day  in  either  breast,  and  at  different 
stages  of  each  nursing.  The  milk  first  secreted  is  poor  in  fat,  while  that  withdrawn 
last  from  the  breast  is  almost  pure  cream.  Hence  the  child  may  be  said  to  get  a 
series  of  meals  of  different  composition.  It  is  scientifically  unsound  to  keep  rigidly  to 
definite  percentages  of  the  various  constituents,  and  still  more  so  to  provide  the 
same  percentages  in  each  feed.  The  repetition  of  meals  identical  in  flavour,  quality, 
and  quantity,  is  absolutely  opposed  to  Nature's  method  of  feeding.  The  child's 
stomach  is  not  a  test-tube,  nor  is  feeding  merely  a  chemical  experiment. 

Concentrated  milk  of  two  strengths  is  supplied  by  Clay,  Paget  and  Co.,  Ltd., 
viz.  : 

1.  Protein,  4  ;  fat,  10-5  ;  sugar,  19-5. 

2.  Protein,  4  ;  fat,  8  ;  sugar,  14. 

From  these  suitable  milk  mixtures  can  be  prepared  by  simple  dilution.  They  are 
useful  for  young  infants  while  travelling. 

The  Management  of  Artificial  Feeding. — Successful  artificial  feeding  depends  on 
attention  to  details,  suitable  apparatus,  and  appreciation  of  the  following  factors  : 

1.  The  size  of  the  child's  stomach  ;  the  age  and  weight. 

2.  The  quantity  of  food  for  each  feed. 

3.  The  number  of  feeds  to  be  given  in  twenty-four  hours. 

4.  The  regularity  of  feeding. 

5.  The  composition  of  the  substitute  food. 

6.  The  mode  of  preparation  of  each  feed. 

7.  The  temperature  of  the  food  and  the  mode  of  administration. 

8.  The  preservation  of  the  food. 

0.  The  cleanliness  of  all  apparatus. 

The  Apparatus. — Although  simplicity  is  to  be  aimed  at  as  far  as  possible,  it  is 
convenient  to  have  a  refrigerator,  two  siphons,  a  pasteurizer  or  a  proper  milk- 
saucepan,  thermometer,  two  to  four  feeding-bottles,  bottle-brushes,  absorbent  and 
non-absorbent  wool,  straining  muslin,  a  mixing  pitcher,  8-ounce  and  20-ounce  gradu- 
ated measures,  a  bottle-warmer,  rubber  teats,  bicarbonate  of  soda,  and  boric  acid. 

Use  boat-shaped  bottles,  as  simple  as  possible  in  structure,  with  a  glass  stopper 
and  valve  at  one  end,  and  at  the  other  a  large  mouthpiece  for  the  attachment  of  a 
simple  rubber  teat,  which  can  be  inverted  easily.  The  valve  is  not  essential,  and 
rubber  valves  should  be  avoided.  Bottles  with  long  tubes  are  untrustworthy 
because  of  the  difficulty  in  keeping  the  tubes  clean  ;  even  glass  tubes  are  objection- 
able for  the  same  reason.     Feeding-cups  without  a  strainer  are  sometimes  used, 
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but  it  is  not  particularly  easy  to  clean  the  spout.  A  rubber  teat  is  attached  to  the 
mouth.  Both  the  feeding-cup  and  the  boat-shaped  bottle  are  advantageous,  in 
that  each  feed  must  be  supervised  by  the  mother  or  nurse.  The  present  feeding- 
bottle  is  the  result  of  gradual  evolution  from  the  cow's  horn,  with  parchment  or 
leather  on  the  sawn-ofi  tip,  used  in  1783.  This  was  succeeded  by  a  glass  bottle  of 
like  shape  in  the  early  part  of  the  nineteenth  century,  and  after  that  by  the  pap- 
boat  and  pap-spoon. 

The  Size  of  the  Stomach. — The  stomach  capacity  is  more  or  less  proportionate 
to  the  size  of  the  child,  but  varies  at  different  ages  and  in  different  children  of  the 
same  age.  It  also  varies  in  children  of  the  same  age  and  weight,  so  only  a  rough 
average  can  be  ascertained.  Most  of  the  results  have  been  obtained  by  weighing 
babies  before  and  after  nursing.  This  is  not  an  accurate  measure,  for  some  of  the 
food  passes  through  the  pylorus  during  feeding.  Estimations  must  be  based  on 
many  such  weighings,  not  on  one  alone,  for  both  the  child's  appetite  and  the 
amount  of  milk  obtainable  vary.  The  estimations  based  on  amounts  taken  in 
artificial  feeding  are  also  unreliable,  since  the  stomach  often  becomes  dilated.  So, 
too,  measurements  after  death  are  untrustworthy,  because  of  the  liability  to  over- 
distension. 

At  birth  the  stomach  is  very  small,  and  its  capacity  may  be  estimated  as 
equivalent  to  1  per  cent,  of  the  child's  weight.    Allow  a  daily  increase  in  capacity  of 

1  gramme  up  to  the  end  of  the  first  month.  Thus,  a  child  weighing  6J  pounds 
(3,000  grammes)  has  a  stomach  capacity  at  birth  of  1  ounce  ;  at  one  week,  1 J  ounces  ; 
at  two  weeks,  1£  ounces  ;  at  three  weeks,  1|  ounces  ;  and  by  the  end  of  one  month, 

2  ounces.     A  larger  child  may  have  an  extra  drachm  or  two  for  each  feed. 

In  the  second  month  the  gastric  capacity  amounts  to  1\  ounces.  After  this 
the  stomach  increases  more  slowly  in  size,  and  during  the  next  four  months  holds 

3  to  4  ounces,  sometimes  5  ounces  ;  and  from  six  to  nine  months  of  age,  5  to  6  ounces, 
and  occasionally  more.  In  artificial  feeding  the  gastric  capacity  is  enlarged  by 
increasing  the  amount  of  food  allowed  at  a  meal.  The  smaller  measurements  are 
the  more  accurate,  and  more  consonant  with  those  obtained  by  the  weighing  of 
breast-fed  babies. 

The  Quantity  of  Food  for  a  Meal. — This  is  based  on  the  gastric  capacity.  Fix 
a  maximum  amount,  but  do  not  insist  on  the  baby  taking  it  all.  The  best  indication 
that  the  food  is  satisfactory  in  quantity  and  quality  is  a  regular  weekly  gain  in 
weight,  combined  with  contentment,  normal  sleep,  satisfactory  stools,  and  the 
usual  indications  of  health.  Quantity  cannot  be  considered  apart  from  quality. 
A  bulky  food  is  not  necessarily  a  nutritious  one,  and  too  rich  food  may  cause 
digestive  disturbance.  A  child  grows  by  the  aid  of  the  food  it  digests  and  assimi- 
lates. Either  the  quantity  of  the  food  or  its  quality  may  be  at  fault,  sometimes 
both.  In  healthy  infants  the  weight  is  a  better  indicator  than  the  age  in  estimating 
the  food  requirement,  but  neither  age  nor  weight  alone  is  a  sufficient  guide.  A 
wasted  baby  may  need  much  more  food  than  its  weight  indicates.  No  hard-and- 
fast  rules  can  be  enunciated.  Some  infants  need  remarkably  little  food.  Others 
take  an  apparently  excessive  amount  before  making  good  progress.  Each  child 
must  be  carefully  studied,  and  its  food-supply  apportioned  to  its  needs  and  digestive 
capacity.  Overfeeding  is  indicated  by  irritability,  constant  crying,  indigestion, 
colic,  vomiting,  and  unsatisfactory  stools. 

The  Number  of  Feeds  in  Twenty-four  Hours. — Just  as  if  breast-fed,  the  child 
should  be  fed  at  the  same  intervals  or  less  frequently.  The  breast-fed  child  empties 
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its  stomach  in  one  and  a  half  to  two  hours,  while  a  bottle-fed  one  takes  about 
half  an  hour  longer.  During  the  first  month  of  life  he  should  have  ten  feeds,  every 
two  hours,  from  5  a.m.  to  11  p.m.  ;  eight  feeds  at  intervals  of  two  and  a  half  hours 
in  the  second  month,  and  subsequently  seven  feeds  at  intervals  of  three  hours. 
Often  after  six  months  of  age,  occasionally  before,  the  number  of  feeds  can  be 
reduced  to  six  at  intervals  of  three  and  a  half  hours,  or  even  to  five  at  intervals  of 
four  hours.  Prolonged  intervals  must  not  be  encouraged,  because  hunger  leads  to 
the  food  being  taken  too  rapidly,  and  may  result  in  vomiting  or  gastro-enteric 
disturbance.  It  is  a  good  plan  to  calculate  the  time-table  from  7  a.m.  or  8  a.m., 
and  to  allow  one  feed  to  be  given  subsequent  to  the  last  feed  at  night,  preferably 
two  to  three  hours  before  what  may  be  called  "  the  first  meal  of  the  day."  Very 
delicate  infants,  especially  during  illness,  may  require  feeding  two-hourly  night 
and  day,  only  small  quantities  being  allowed  at  each  meal.  Stronger  children,  who 
wake  up  hungry  in  the  night,  should  be  given  richer  food  if  they  are  digesting  their 
diet  satisfactorily.  It  is  essential  to  distinguish  between  restlessness  due  to 
indigestion  and  that  of  hunger. 

Regularity  in  Feeding. — Although  animals,  such  as  calves  running  with  their 
dams,  suckle  whenever  they  wish  to,  both  in  maternal  nursing  and  bottle-feeding 
the  best  results  are  obtained  by  feeding  the  infant  at  regular  times  "  by  the  clock." 
The  intervals  between  the  feeds  are  calculated  from  the  beginning  of  the  feed. 
Each  feed  should  take  ten  to  twenty  minutes.  If  the  child  is  asleep  wake  him  up, 
and  if  he  takes  little  food  let  him  go  without  the  remainder,  and  he  will  then 
wake  up  ready  for  his  next  meal. 

The  Substitute  Food. — Use  fresh  cow's  milk,  delivered  twice  a  day.  It  is  rare 
for  any  infant,  unless  extremely  marasmic  or  suffering  with  gastric  disturbance,  to 
be  unable  to  digest  cow's  milk  properly  diluted,  given  in  suitable  quantities  at  the 
usual  intervals.  Exceptionally  it  may  have  to  be  diluted  at  first  with  even  seven 
to  eight  times  its  bulk  of  water.  Gradually  the  stomach  is  trained  to  deal  with 
stronger  mixtures.  Theoretically  it  is  unsound  to  increase  the  strength  of  the 
food  with  the  increasing  age  of  the  child,  for  a  maternal  milk-supply  increases  in 
quantity,  not  in  quality,  as  the  child  gets  older.  At  two  months  of  age  a  baby  can 
generally  be  trained  to  digest  a  milk  mixture  containing  2  per  cent,  of  protein. 
Strong  healthy  children  who  have  reached  six  months  of  age,  and  are  taking 
6-omice  feeds,  but  appear  to  need  more  food,  can  be  given  a  richer  mixture.  As  a 
general  rule  the  mixtures  recommended  below  suit  the  average  baby.  If  more  food 
is  required,  I  prefer  to  increase  the  proportions  to  milk  2  parts,  diluent  1  part, 
rather  than  to  increase  the  bulk.  I  am  strongly  opposed  to  giving  undiluted  milk. 
It  is  such  a  frequent  cause  of  indigestion  and  constipation  in  infancy.  Parrot  (1887) 
advocated  undiluted  milk.  Budin  and  Chavane  have  obtained  excellent  results  by 
feeding  infants  on  sterilized,  undiluted  milk.  Prolonged  heat  renders  milk  less 
coagulable  by  rennet,  and  thus  counteracts  the  effect  of  excessive  casein  curds  in 
the  stomach  ;  but  there  is  no  reason  to  suppose  that  an  excess  of  casein  is  an 
advantage  to  the  child.  I  have  seen  many  infants  fed  by  this  method  develop 
troublesome  gastric  and  enteric  disturbance. 

Satisfactory  mixtures  can  be  made  according  to  the  simple  method  recom- 
mended on  p.  53,  or  in  accordance  with  the  following  tables.  These  suit  the 
average  child,  and  can  be  easily  modified  if  necessary. 
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Diet  during  the  First  Month. 
The   quantities   are   given    in   drachms. 


Week  of  Life. 

First. 

2 
1 
5 
1 

Second. 

3 

1 
6 

1 

i 

Third. 

Fourth. 

Milk 

Cream 
Water 
Lime-water 
Milk-sugar 

4 

1 
7 
1 
i 

5 

1 
8 
1 

i 

Do  not  begin  with  the  addition  of  cream,  but  add  it  gradually  if  the  diluted  milk 
is  digested.  Gravity  cream,  containing  15  to  20  per  cent,  fat,  is  preferable  to  the 
richer  centrifugal  cream,  which  must  be  used  in  amounts  of  one-third.  Butter 
(80  per  cent,  fat),  margarine,  and  cod-liver  oil,  are  useful  substitutes. 

Diet  after  the  First  Month. 


Month  of  Life. 

Second. 

Third  to  Sixth. 

Sixth  to  Ninth. 

2*  to  3  oz. 
2*  ,.  3  ,, 
2  ,,  4  dr. 
4  dr. 

2  ,, 

Milk 

Water 

Cream 
Lime-water 
Sugar     . . 

1  oz. 

1  ,, 

1  dr. 
3  ,, 
1   ,, 

li  to  2  oz. 

l\  .,  2  „ 
2   ,,   4  dr. 

4  dr. 
1  to  2  dr. 

It  has  been  already  pointed  out  that  the  use  of  top  milk  is  preferable  to  the 
addition  of  cream.  If  cream  is  used,  it  is  advisable  to  prepare  it  in  the  home  from 
milk  which  has  been  allowed  to  stand  in  the  cold.  In  the  second  table  it  is  notice- 
able that  the  kind  of  sugar  is  not  stated.  This  must  be  decided  on  in  accordance 
with  the  considerations  stated  on  p.  36.  As  a  rule  it  is  best  to  give  lactose 
iu  the  first  two  months,  equal  parts  of  lactose  and  cane-sugar  in  the  next  two  to 
four  months,  and  then  cane-sugar.  Maltose  or  honey  can  be  given  instead  of 
lactose,  and  in  the  same  quantities.  After  the  second  month  thin  barley-water 
can  be  used  as  a  diluent,  and  lime-water  omitted.  In  the  sixth  month  it  is  often 
necessary  to  allow  the  larger  one  of  the  feeds  recommended  in  the  table,  and  at  all 
ages  it  may  be  necessary  to  give  a  weaker  or  a  stronger  food. 

The  Preparation  of  Each  Feed. — Measure  in  a  graduated  glass  the  quantities  of 
cream,  milk,  and  water,  required  for  twelve  hours.  Spoons  differ  greatly  in  size, 
and  are  unreliable  measures.  Dissolve  the  sugar  in  the  water.  Mix  thoroughly, 
and  keep  the  mixture  in  a  clean  jug,  covered  with  muslin,  or  in  a  tightly  sealed 
glass  jar,  in  a  refrigerator  or  in  a  cool  place  surrounded  by  ice.  To  prepare  a  feed, 
thoroughly  stir  the  mixture  with  a  clean  spoon  or  glass  rod,  and  measure  out  the' 
amount  required.  Pour  it  into  a  milk  saucepan,  and  heat  it  until  it  just  begins  to 
boil.     Cool  it  down,  add  lime-water  if  prescribed,  and  feed  the  child. 

Or  prepare  the  food  for  twenty-four  hours,  divide  it  into  the  requisite  number 
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of  feeds,  and  put  them  in  separate  bottles,  stoppered  with  sterilized  wool,  and 
sterilize  them  in  a  suitable  apparatus,  such  as  Soxhlet's  or  Hawksley's.  After 
sterilization  the  bottles  are  kept  in  the  cold  until  required.  The  chief  disadvantage 
of  this  system  is  the  sterilization. 

It  is  of  comparatively  little  value  to  boil  the  milk  when  it  is  first  delivered,  and 
then  allow  it  to  cool  down  gradually  while  merely  covered  with  muslin  to  keep  off 
dust.  Such  milk  goes  sour  almost  as  quickly  as  if  unboiled.  Infective  organisms 
and  many  lactic  acid  bacilli  are  destroyed,  but  the  spores  of  dangerous  organisms 
may  escape  destruction,  and  develop  freely  as  the  milk  cools. 

The  Temperature  of  the  Food. — Neglect  of  attention  to  this  point  is  a  common 
source  of  failure  of  artificial  feeding  even  in  hospitals.  Let  the  temperature  be 
100°  to  102°  F.  at  the  beginning,  for  it  quickly  falls.  Warm  the  food  up  again  after 
half  the  bottle  has  been  taken.  The  temperature  must  be  ascertained  by  a 
thermometer,  not  by  taste  or  dipping  in  the  finger.  The  food  can  be  warmed  by 
standing  the  bottle  containing  it  in  hot  water,  or  by  means  of  a  food-warmer. 

Mode  of  Feeding. — The  child  should  be  held  half  reclining  on  the  nurse's  lap,  with 
the  head  and  back  supported.  Give  the  food  slowly,  keeping  the  teat  full  to 
prevent  air  being  swallowed.  Each  feed  should  take  ten  to  twenty  minutes.  The 
hole  in  the  teat  must  be  big  enough  to  allow  the  food  to  pass  through  slowly,  without 
undue  exertion  in  sucking.  Wipe  the  baby's  mouth  gently  afterwards,  especially 
at  the  corners,  but  not  inside,  and  put  him  quietly  in  his  cot  to  go  to  sleep.  Sucking 
at  an  empty  bottle  or  a  "  comforter  "  should  be  prohibited.  The  latter  often  falls 
on  to  dirty  floors,  etc.,  is  perhaps  cleaned  (?)  by  being  sucked  by  the  nurse  before 
it  is  replaced,  and  conveys  dirt  and  infective  organisms  to  the  child.  Both  are 
sources  of  flatulence  and  indigestion. 

Preservation  of  the  Food. — Milk  and  cream  must  be  fresh,  and  kept  in  sweet- 
smelling,  cool  places,  such  as  a  cellar  or  refrigerator,  or  in  a  tightly  corked  bottle 
in  cold  or  iced  water.  A  window-ledge  with  a  north  aspect  is  often  a  convenient 
place.  Food  must  not  be  kept  in  a  nursery,  bedroom,  or  any  place  where  it  can 
be  contaminated  by  smells  from  housemaids'  sinks,  drains,  or  decomposing  food. 

Cleanliness  of  Apparatus. — Wash  each  bottle  after  use  in  hot  water,  and  then 
in  soda  and  water,  a  bottle-brush  being  used.  Then  rinse  it  out  several  times  in 
clean  boiled  water,  and  finally  put  it  in  a  basin  of  clean  cold  water  or  boric  acid 
solution,  1  drachm  to  the  pint.  Before  use,  rinse  it  out  again  in  pure  boiled  water. 
The  teats  are  thoroughly  cleaned  and  kept  in  a  similar  way.  All  apparatus  which 
has  contained  milk  or  cream  must  be  well  washed  in  hot  water  and  soda  and  water, 
and  finally  in  clean  water,  to  get  rid  of  the  soda.  The  nursery,  the  cot,  the  nurse, 
and  the  surroundings  of  the  child,  must  be  kept  scrupulously  clean.  An  unexpected 
visit  by  the  doctor  to  the  nursery  is  more  efficacious  than  yards  of  directions  in 
procuring  proper  attention  to  details. 

Should  Milk  be  boiled  ? —  Heat  converts  milk  from  a  fluid  with  many 
characteristics  of  a  living  tissue  and  various  biochemical  properties  into  one 
devoid  of  all  semblance  to  life.  It  destroys  ferments  and  micro-organisms,  expels 
odours  and  gases,  alters  and  precipitates  some  of  the  salts,  reduces  its  antiscorbutic 
properties,  renders  it  less  coagulable  by  rennet,  and  affects  its  nutritive  value. 

Biochemical  Characters.- — Fresh  milk  has  an  inhibitory  power  over  the  growth 
of  organisms.  Myer  Coplans  (1907)  states  that  human  milk  inhibits  bacterial 
growth  absolutely  for  an  hour,  and  almost  absolutely  for  a  second  hour,  the  milk 
being  digested  in  the  stomach  in  the  meantime.     New  cow's  milk  possesses  inhibitory 
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powers  for  six  hoim.  As  an  alternative  to  human  milk  in  preventing  infantile 
diarrhoea,  give  new  cow's  milk,  kept  at  32°  F.  immediately  after  milking.  Such 
milk  retains  half  its  inhibitory  power  at  the  end  of  twenty-four  hours,  but  loses  it 
at  blood  heat  in  one  to  two  hours.  Even  under  ideal  conditions  cow's  milk  has 
only  one-fourth  of  the  inhibitory  power  of  human  milk.  This  property  decreases 
in  milk  which  is  kept,  is  damaged  by  preservatives,  and  is  completely  destroyed  by 
boiling. 

Bacteriology. — Ordinary  milk  as  it  reaches  the  consumer  contains  from  half  to 
ten  million  or  more  organisms  per  c.c,  according  to  the  external  temperature,  the 
cleanliness  and  purity  of  the  milk-supply,  and  the  care  devoted  to  its  management. 
"  Certified  milk  "  can  be  obtained  in  America  containing  not  more  than  30,000 
organisms  per  c.c,  4  per  cent,  fat,  and  0-02  per  cent,  acidity.  There  are  present 
three  main  groups  of  organisms  : 

1.  Non-spore-bearing — e.g.,  B.  coli,  B.  acidi  lactici,  and  B.  proteus  groups 
and  various  cocci.  These  are  easily  killed  at  100°  C,  at  90°  to  95°  C.  or  in  milk 
"  brought  to  a  boil,"  and  at  70°  C.  (158°  F.)  for  thirty  minutes. 

2.  Spore-bearing  and  anaerobic — e.g.,  B.  acidi  butyrici  and  B.  enteritidis  sporo- 
genes  (Klein),  organisms  which  cause  acid  decomposition  and  coagulation.  The 
spores  may  be  killed  at  100°  C.  after  one  to  one  and  a  half  hours'  exposure,  or  with 
absolute  certainty  after  three  successive  periods  of  such  exposure. 

3.  Spore-bearing  and  aerobic — e.g.,  B.  subtilis  group  or  "  peptonizing  "  bacilli, 
liquefying  the  faintly  acid  coagulum  formed.  Fliigge  isolated  twelve  species  from 
milk.  They  grow  rapidly  at  25°  C.  (77°  F.)  and  upward,  and  are  very  resistant 
to  heat,  the  spores  escaping  destruction  after  an  exposure  to  100°  C.  for  six  hours. 
Like  the  B.  enteritidis  sporogenes,  they  give  rise  to  infantile  diarrhoea.  The  toxin 
is  intracellular,  and  is  destroyed  by  boiling. 

These  three  main  groups  of  organisms  are  those  which  give  rise  to  lactic  acid, 
butyric  acid,  and  peptonization.  Souring  is  commonly  due  to  one  or  more  of  the 
numerous  types  of  lactic  acid  bacilli.  The  degree  of  acidity  is  a  fair  test  of  the 
number  of  bacilli  present.  They  are  not  only  harmless,  but  are  actually  beneficial 
by  crowding  out  and  preventing  the  growth  of  other  organisms.  Moreover,  sour 
milk  is  obviously  not  fresh  milk.  Delaying  the  process  of  souring  by  heat,  pre- 
servatives, etc.,  simply  gives  other  and  more  dangerous  organisms  a  better  chance 
of  development,  whereas  sour  milk  does  not  go  putrid  for  a  long  time.  Both  lactic 
acid  and  the  bacilli  act  as  intestinal  antiseptics  by  preventing  the  growth  of  injurious 
intestinal  flora. 

The  organisms  of  diphtheria,  cholera,  specific  fevers,  and  tuberculosis,  are  readily 
destroyed  by  pasteurization,  boiling,  and  sterilization.  The  heat  does  not  destroy 
the  products  of  the  organisms ;  so  the  fresher  the  milk  is  at  the  time  it  is  heated, 
the  less  is  the  risk  from  toxins.  Unfortunately,  although  such  processes  destroy 
organisms,  many  spores,  especially  those  of  the  most  dangerous  organisms,  escape 
destruction. 

Methods  of  Heating.— In  pasteurization  milk  is  heated  to  158°  F.  (70°  C.)  for 
twenty  to  thirty  minutes  in  a  special  apparatus.  The  character  of  the  milk  and 
its  taste  and  smell  are  not  much  altered.  Rapid  cooling  after  exposure  to  heat  is 
an  important  part  of  the  process.  I  cannot  recommend  commercial  pasteurized 
milk.  It  may  not  be  fresh  or  clean  before  it  is  prepared.  In  "  scalding  "  milk, 
"  milk  brought  to  a  boil,"  the  temperature,  is  generally  about  200°  F..  while  in 
boiling  the  temperature  is  raised  somewhat  above  that  of  boiling  water.     The  taste 
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and  smell  are  much  altered.  During  cooling  a  thick  tenacious  scum  forms  on  the 
surface,  which  consists  of  casern,  albumin,  fat,  and  salts.  The  milk  is  devitalized. 
In  sterilization,  a  special  apparatus  or  a  home-made  one  being  used,  milk  is  exposed 
to  superheated  steam  for  twenty  to  thirty  minutes.  Properly  prepared  sterilized 
milk  is  better  than  the  home-made  article,  in  that  dirt  and  foreign  bodies  are 
removed  by  the  separator,  and  the  milk  is  fresher  when  it  is  sterilized.  The  risk 
involved  in  its  use  is  that  unsound  or  unclean  and  stale  milk,  imperfectly  sterilized, 
may  be  sold  under  this  name.     It  is  quite  a  different  article  from  fresh  milk. 

The  General  Effects  of  Heat. — About  90  per  cent,  of  the  carbonic  acid  gas  and 
50  per  cent,  of  the  oxygen  and  nitrogen  are  driven  off.  Consequently  the  acidity 
falls,  and  earthy  phosphates  are  precipitated.  Some  of  the  citric  acid  is  precipi- 
tated as  tricalcium  citrate.  Other  salts  are  changed.  The  fat-splitting  ferment  is 
destroyed  at  147°  F.,  and  the  proteolytic  ferment  at  boiling-point.  Changes  begin 
at  a  temperature  of  140°  F.  Exposure  at  this  temperature  for  thirty  minutes 
destroys  tubercle  bacilli  and  reduces  the  percentage  of  soluble  albumin.  Exposure 
at  176°  F.  for  ten  minutes  destroys  the  soluble  albumin,  partially  caramelizes  the 
milk,  and  changes  its  taste. 

The  antiscorbutic  quality  of  the  milk,  highest  when  it  leaves  the  udder, 
diminishes  with  the  age  of  the  milk,  deteriorates  on  exjwsure  to  heat,  and  may  be 
actually  destroyed.     Possibly  this  quality  is  connected  with  the  citric  acid  present. 

Heat  is  also  said  to  render  fat  assimilation  more  difficult,  to  partly  destroy  the 
sugar,  to  convert  organic  phosphorus  into  inorganic  phosphates,  and  to  destroy 
nuclein  and  lecithin.  No  cooked  milk  is  as  nutritious  as  uncooked  milk,  and  the 
nutritive  value  diminishes  in  proportion  to  the  degree  and  duration  of  heating. 

It  is  unsafe  to  use  unheated  milk  except  under  special  circumstances  and  in 
cold  weather.  Yet  heated  milk  is  not  absolutely  safe.  Fliigge  has  shown  that 
the  spores  of  twelve  different  kinds  of  aerobic  bacilli  survived  in  milk  kept  at  boiling- 
point  for  two  hours.  These  organisms  are  liable  to  set  up  diarrhoea.  No  degree  of 
heat  will  destroy  toxins  previously  formed,  or  convert  bad  milk  into  good  milk. 
A  clean  milk  is  of  greater  importance  than  the  use  of  methods  to  counteract  the 
defects  of  imperfect  milk.  Unfortunately  such  methods  are  at  present  necessary. 
What  is  required  is  a  supply  of  clean  milk  from  healthy  cows,  cooled  down  to  at 
least  60°  F.,  unadulterated,  unheated,  free  from  preservatives,  and  containing 
3-25  to  3-50  per  cent,  of  fat. 

Tests  for  Raw  and  Cooked  Mill. — Some  dairies  send  out  the  milk  pasteurized, 
and  it  may  be  important  to  know  whether  the  milk  has  been  heated.  Fresh 
unheated  milk  turns  red  on  the  addition  of  guaiacol  and  1  per  cent,  solution  of 
hydrogen  peroxide,  added  drop  by  drop.  Saul's  Test  :  To  10  c.c.  of  milk  add  1  c.c. 
of  an  aqueous  solution  of  orthomethylaminophenyl  sulphate,  or  of  ortol,  and 
1  or  2  drops  of  commercial  H202  solution  (about  3  per  cent,  strength).  Raw  milk 
gives  a  vivid  red  colour  within  thirty  seconds.  The  colour  is  destroyed  by  alkali, 
but  not  by  acid.  The  test  will  show  the  presence  of  1  per  cent,  of  raw  milk.  Milk 
kept  at  158°  F.  (70°  C.)  for  one  hour  reacts  readily  ;  kept  at  167°  F.  (75°  C.)  for 
half  an  hour  it  does  not  react.  Boiled  milk  and  milk  heated  above  158°  F.  remains 
uncoloured,  or  becomes  faint  pink  on  standing. 

The  Effect  of  Heat,  on  Curdling. — On  heating  milk  at  various  temperatures  up 
to  120°  C.  for  periods  of  a  quarter  to  one  hour,  and  testing  its  coagulability  with 
acetic  acid  and  rennet  ferment,  after  it  had  been  cooled  down  to  40°  O,  the  following 
results  were  obtained  : 
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1.  Acetic  Acid  Reactions. — Heat  alone  did  not  render  cow's  milk  similar  to  human 
milk  in  its  reaction.  On  prolonged  exposure  at  a  high  temperature,  the  curd  with 
acetic  acid  was  more  coherent.  If  the  milk  were  diluted  with  water  before  being 
heated,  the  size  of  the  curd  depended  on  the  degree  of  dilution.  The  finest  curd, 
very  like  that  of  human  milk,  was  obtained  by  dilution  with  2  parts  of  water,  and 
heating  at  100°  C.  for  a  quarter  of  an  hour.  Weak  or  thick  barley-water  and  lime- 
water  as  diluents  gave  similar  results,  according  to  the  degree  of  dilution.  The 
finest  curds  were  obtained  with  thin  barley-water  as  diluent,  finer  even  than  those 
with  plain  water.  Up  to  80°  G.  lime-water  did  not  prove  as  satisfactory  a  diluent 
as  plain  water.  At  higher  temperatures  the  milk  was  altered  in  colour  by  the  action 
of  heat  on  the  lime-water,  and  the  results  were  valueless. 

2.  Reactions  with  Rennet. — One  drop  of  rennet  solution  coagulated  fresh  milk 
ill  two  minutes.  If  milk  were  sterilized  by  exposure  to  100°  C.  on  three  successive 
days  for  one  hour  daily,  it  required  a  large  quantity  of  rennet  to  produce  coagulation. 
Even  at  the  end  of  forty-five  minutes  only  a  soft  curd  was  produced.  The  effect 
of  dilution  by  the  large  amount  of  rennet  solution  added  must  be  remembered. 
The  amount  of  rennet  required  to  curdle  heated  milk  increased  with  the  height  of 
the  temperature  and  the  duration  of  exposure.  If  the  milk  were  diluted  before 
being  heated,  the  softness  and  degree  of  cohesion  of  the  curd  depended  on  the 
degree  of  dilution  rather  than  oil  the  heat  applied.  Barley-water  had  no  more 
effect  than  plain  water  on  rennet-curdling.  These  experiments  tend  to  show  that 
the  essential  factor,  in  rendering  the  reactions  of  cow's  milk  with  acetic  acid  and 
rennet  like  those  of  human  milk,  consists  in  simple  dilution  with  water  to  such  an 
extent  as  to  reduce  the  percentage  of  caseinogen  to  that  present  in  human  milk. 
They  clearly  prove  that  heat  modifies  caseinogen,  possibly  by  action  on  the  lime 
salts,  so  that  it  is  less  coagulable  by  rennet. 

The  Effect  of  Alkalies  and  Citrate  of  Soda. — It  has  been  pointed  out  (p.  33) 
that  caseinogen  enters  into  a  variety  of  combinations  with  acids  and  alkalies.  The 
addition  of  alkalies  reduces  the  coagulability  with  rennet,  or  even  completely 
destroys  this  reaction.  Sodium  citrate  inhibits  rennet- curdling  in  the  test-tube 
and  in  the  stomach.  One  grain  or  more  is  added  to  each  ounce  of  milk.  It  is 
generally  said  to  precipitate  some  of  the  lime  salts  ;  but  Variot  states  that  it  increases 
their  solubility.  Citrate  of  soda  is  a  neutral  salt,  very  soluble  in  water,  cheap,  and 
more  effectual  than  citrate  of  potash.  A  drop  or  two  of  chloroform,  or  impreg- 
nation with  CO,  gas,  is  necessary  to  prevent  a  fungus  growing  in  weak  solutions. 
Undiluted  citrated  milk  is  often  a  suitable  diet. 

Probably  the  beneficial  effects  of  sterilization,  citrate  of  soda,  and  alkalies,  are 
closely  allied.  By  preventing  coagulation  with  rennet,  the  milk  is  prevented  from 
curdling  in  the  stomach,  and  passes  on  readily  into  the  intestine.  Gastric  digestion  is 
lightened,  and  is  replaced  by  pancreatic  digestion. 

Home  Modifications  of  Milk. — The  use  of  mechanical  diluents,  the  pepto- 
nization of  milk,  and  the  preparation  of  whey  and  butter-milk,  are  the  chief 
modifications  available.  Decoctions  of  barley,  oatmeal,  or  rice,  are  the  common 
diluents  ;  occasionally  egg-albumin,  gelatine,  or  dextrinized  foods.  Oatmeal  is 
richer  in  fat  than  the  other  cereals,  and  is  somewhat  laxative.  Rice  is  practically 
devoid  of  fat. 

Peptonized  Milk  is  prepared  by  means  of  Fail-child's  zymine  powders  or  the 
Allenbury  peptonizing  powders.  Stale  powders  are  apt  to  curdle  the  milk.  Some- 
times such  curdling  is  due  to  staleness  of  the  milk.     Directions  are  supplied  with 
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the  powders.  Tlie  milk  is  diluted  with,  one-fourth  part  of  water.  The  duration  of 
peptonization  varies  from  ten  to  twenty  minutes,  and  the  mixture  is  then  rapidly 
brought  to  a  boil  to  prevent  further  digestion.  If  the  peptonization  is  prolonged 
the  mixture  becomes  bitter.  "  Fairchild's  peptogenio  milk  powder  "  can  be  used. 
It  contains  pancreatin,  bicarbonate  of  soda,  and  milk-sugar.  A  mixture  of  milk 
10  ounces,  cream  2  ounces,  water  10  ounces,  and  the  milk  powder  1  measure, 
is  heated  slowly,  with  constant  stirring,  so  that  it  is  brought  to  a  boil  at  the  end  of 
ten  minutes,  or  is  heated  quickly  to  100°  to  140°  F.  for  six  minutes.  The  resulting 
fluid,  often  called  humanized  milk,  contains  protein  2-0,  fat  4-5,  sugar  7-0,  per  cent. 
(Leeds),  and  the  proteins  are  in  a  minutely  coagulable  and  digestible  form.  "  Com- 
mercial humanized  milk  "  varies  greatly  in  composition  and  mode  of -preparation. 
It  should  not  be  recommended  unless  its  mode  of  preparation  and  percentage 
composition  are  known  to  the  prescriber. 

Partial  peptonization  does  away  with  the  necessity  for  attenuating  the  curd, 
though  it  may  be  advisable  to  lower  the  percentage  of  proteins  by  dilution  with 
water.  The  amount  of  peptonization  is  reduced  by  shortening  the  duration  of  the 
heating  process,  and  a  return  to  the  ordinary  milk  diet  can  be  thus  effected.  Or 
one  feed  of  unpeptonized  milk  is  given  in  place  of  one  peptonized  feed,  and  if  this 
agrees  the  other  peptonized  feeds  can  be  gradually  replaced.  Used  reasonably, 
and  for  not  more  than  three  to  four  months,  peptonization  does  not  seem  to  injure 
the  digestive  powers  of  the  child.  It  is  chiefly  of  value  for  delicate  or  wasted 
children  with  digestive  powers  weakened  or  in  abeyance,  and  in  febrile  disorders 
interfering  with  digestion.  Full  directions  must  be  given  about  the  process  of 
preparation,  the  amount  for  each  feed,  and  the  number  of  feeds  to  be  given. 

Whey  is  made  by  curdling  whole  or  separated  milk.  As  the  curd  contracts  the 
whey  is  squeezed  out.  Sometimes  the  curd  is  broken  up  mechanically  with  a  fork, 
and  squeezed  through  muslin  or  a  fine  hair  sieve,  thus  breaking  up  the  casein 
particles,  which  do  not  again  become  blended  into  coherent  masses  in  the  stomach. 
Junket  tablets  or  various  preparations  of  rennet  are  used.  The  latter  are  made 
with  glycerine,  are  variable  in  strength,  and  may  be  impure.  Beauchamp  Hall 
advises  the  use  of  tablets  of  purified  and  standardized  rennet,  sufficient  to  curdle 
10  ounces  of  milk.  Each  tablet  is  made  up  with  sod.  bicarb.  1J  grains, 
calcii  phosphat.  \  grain,  and  lactose  5  grains.  Ten  ounces  of  milk  yield  seven  of 
whey. 

Whey  is  devoid  of  casein,  practically  fat-free,  and  contains  about  the  same 
amount  of  sugar  and  salts  as  the  original  milk.  It  is  enriched  by  casein  particles 
and  fat  globules  if  the  curd  is  squeezed  in  muslin.  The  albumin  may  be  reckoned 
at  0-85  per  cent. 

Various  Analyses  of  Whey. 


Minimum. 

Maximum. 

Proteina 

Fat 

Sugar 

Ash 

0-82 
0-09 
4-65 
0-49 

1-00 
0-40 
5-45 
0-70 

It  is  an  easily-digestible,  weakly-nutritive  fluid,  useful  as  a  temporary  food  and 
in  the  first  few  months  of  life.  As  a  diluent  of  milk  it  has  the  advantage  of  reducing 
the  percentage  of  caseinogen,  but  not  that  of  albumin.     The  excess  of  salts  may 
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give  rise  to  intestinal  toxaemia  or  gastro-enteritis.  A  mixture  of  cream  and  whey 
is  more  nutritious.  The  addition  of  1  drachm  of  cream,  16  per  cent,  fat,  to  2  ounces 
of  whey,  is  equivalent  to  adding  1  per  cent,  of  fat.  When  cream  or  milk  is  added  to 
whey,  the  whey  must  be  first  heated  to  150°  F.  to  destroy  the  rennet  ferment,  or 
curdling  may  result.  This  is  not  essential  if  only  small  quantities  of  cream  are 
added  or  if  centrifugal  cream  is  used.     Minute  curds  are  unimportant. 

Sweet  Whey  Powder. — On  account  of  the  difficulties  and  trouble  involved  in 
making  whey,  a  useful  substitute  in  the  form  of  "  sweet  whey  powder  "  can  be 
employed.  Its  percentage  composition  is  —  Protein,  14-25;  fat,  0-27;  lactose, 
74-45  ;  ash,  9-80  ;  moisture,  1-20.  One  teaspoonful  in  2  ounces  of  water  yields  a 
fluid  apparently  identical  with  whey. 

Tartrated  Whey  is  recommended  by  Still  and  Myers  (1907)  as  a  cheap  substitute. 
Add  tartaric  acid,  8  grains,  to  half  a  pint  of  milk  brought  to  a  boil.  It  is  then 
kept  simmering  for  five  minutes,  and  strained  through  butter  muslin.  The  specific 
gravity  of  the  whey  is  1030.  It  contains  protein  0-58  per  cent.,  fat  1-2  per  cent., 
and  is  only  faintly  acid  to  litmus.     It  can  be  added  to  milk  without  further  curdling. 

While  Wine  Whey. — For  this  Still  recommends  a  cheap  cooking  sherry,  about 
one  shilling  per  bottle,  because  it  contains  more  acetic  and  tartaric  acid  and  less 
alcohol  than  the  better  wines.  Ten  ounces  of  milk  are  brought  to  a  boil,  2|-  ounces 
of  sherry  added,  and  the  mixture  is  again  boiled  up.  It  is  then  removed  from  the 
fire,  allowed  to  stand  for  three  minutes,  and  strained  through  butter  muslin.  One 
ounce  of  this  whey  is  about  equivalent  in  alcoholic  strength  to  25  drops  of  brandy. 

Citric  Acid  Whey. — Boil  a  pint  of  milk  with  lemon-juice,  2  drachms,  and  strain 
off  the  curd. 

Butler-Milk  is  made  from  sour  milk  or  cream,  preferably  from  sour  skimmed 
milk,  and  should  be  less  than  twenty-four  hours  old.  One  pint  is  churned  for 
fifteen  minutes  in  a  glass  churn,  of  1  quart  capacity,  at  a  temperature  of  60°  to  70°  F. 
In  the  process  of  preparation  the  calcium  casein  is  converted  into  casein  lactate, 
and  the  sugar  is  decreased  in  consequence  of  lactic  acid  fermentation.  Its  acidity 
is  about  0-5  per  cent.  ;  calorie  value,  9  to  12  per  ounce  ;  and  percentage  composition, 
protein  2  to  3,  fat  0-25  to  1-5,  sugar  3-0  to  3-5.  It  is  generally  given  sweetened  and 
sterilized.  Add  one  teaspoonful  of  flour  and  four  of  granulated  sugar  to  a  quart 
of  butter-milk,  with  constant  stirring,  and  heat  it  to  boiling  in  a  double  saucepan. 
If  heated  too  much  it  will  curdle,  unless  it  is  stirred  constantly  or  is  made  slightly 
alkaline  by  the  addition  of  carbonate  of  soda.  It  must  be  cooled  rapidly  and  kept 
in  bottles.  It  contains  a  considerable  amount  of  lactic  acid  and,  if  unheated, 
crowds  of  living  lactic  acid  bacilli.     "  Nutricia  "  is  a  condensed  butter-milk. 

Lactobacilline  Milk  is  a  commercial  product,  but  can  be  prepared  at  home.  It 
is  analogous  to  butter-milk,  and  is  made  by  inoculating  milk  with  huge  numbers  of 
lactic  acid  bacilli.  It  is  then  sweetened  and  sterilized  ;  or  given  unsterilized,  if  it  is 
desired  to  give  large  quantities  of  lactic  acid  bacilli  as  well  as  lactic  acid.  Kephir, 
Matzoon,  and  Koumiss,  are  derived  from  the  milk  of  the  cow,  goat,  mare,  or  ass,  by 
fermentation  with  yeast  or  kephir  grains.  They  are  quite  unnecessary.  Alcohol, 
if  required,  can  be  given  in  simpler  forms.  These  foods  are  useful  in  enteritis  and 
colitis,  and  are  supposed  to  limit  intestinal  putrefaction. 

Dialyzed  Milk  is  useful  in  infantile  dyspepsia,  nephritis  with  oedema,  and  in 
the  exudative  diathesis.  Lehrndorfl  and  Zak  advise  the  following  mode  of  prepara- 
tion :  Suspend  500  c.c.  of  milk  in  a  parchment  bag  in  10  litres  of  water.  Change  the 
water  hourly,  and  keep  it  at  113°  to  131°  F.  (45°  to  55°  C).     Add  0-1  c.c.  perhydrol 
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to  prevent  decomposition,  and  again  in  two  hours'  time.  In  four  to  five  hours  the 
sugar  is  reduced  to  about  half,  and  the  salts  are  also  reduced.  It  tastes  more  like 
distilled  water  than  milk,  and  coagulates  at  176°  F.  unless  a  minute  quantity  of 
sodium  carbonate  is  added. 

Albulactin. — It  is  sometimes  advisable  to  increase  the  percentage  of  albumin 
in  the  milk  by  the  addition  of  albulactin.  This  is  a  greyish- white  powder  of  neutral 
reaction,  and  percentage  analysis  [Lancet,  1911),  albumin  83-60,  mineral  matter 
6-00,  moisture  1040.  It  is  milk  albumin  in  a  soluble  form,  an  albuminate.  Bergell 
states  that  it  is  a  pure  uniform  salt  of  albumin,  soluble  in  water.  About  3  grains 
is  added  to  each  ounce  of  diluted  cow's  milk,  and  prevents  the  formation  of  large 
curds  on  acidification.     "  Sweet  whey  powder  "  can  be  used  in  a  similar  manner. 

Condensed  Milk.— A  full  account  of  "  condensed  milks  "  is  given  in  the  Eeport 
to  the  Local  Government  Board,  1911,  by  Dr.  F.  J.  H.  Coutts.  Borden  obtained  a 
patent  for  his  process  in  1865.  The  milk  was  used  in  the  American  Civil  War,  and 
has  been  used  in  rapidly  increasing  quantities  ever  since.  In  addition  to  the 
quantity  made  in  this  country,  a  yearly  amount  of  about  1,000,000  hundredweight 
is  imported.     It  is  usually  condensed  to  about  one-third  of  its  original  bulk. 

Varieties  (Coutts) — 1.  Full  Cream. — (a)  Fully  sweetened  by  the  addition  of 
35  to  40  per  cent,  of  cane-sugar  (i.e.,  sucrose  from  any  source,  probably  derived 
from  beet). 

(b)  Partially  sweetened  by  added  sugar,  less  than  18  per  cent. 

(c)  Unsweetened. 

2.  Machine-skimmed.— (a)  Fully  sweetened  by  38  to  45  per  cent,  of  added 
sugar. 

(b)  Partly  sweetened,  by  less  than  18  per  cent,  sugar. 

(c)  Unsweetened. 

Thus,  they  are  prepared  from  skimmed  or  separated  milk,  whole  milk,  or  whole 
milk  with  added  cream.  About  half  the  imports  consist  of  sweetened,  skimmed  or 
separated  milk.  Unfortunately,  this  is  often  given  to  babies,  whereas  it  should  be 
reserved  for  the  use  of  older  children  and  adults. 

Of  the  sweetened  condensed  milks,  Nestle's  and  the  Milkmaid  brands,  prepared 
by  the  same  firm  under  admirable  precautions,  are  most  satisfactory  as  regards 
quality,  purity,  and  cleanliness.  Similar  brands  are  the  Rose,  Full  Weight,  Anglo- 
Swiss,  and  Peacock.  All  these  contain  approximately  protein  10,  fat  10,  and 
sugar  60,  per  cent.  They  must  be  diluted  with  eight  or  more  times  their  bulk  of 
water  to  reduce  the  percentage  of  sugar,  and  cream  added  to  raise  the  fat  content. 

Unsweetened  condensed  milk,  such  as  the  Ideal,  First  Swiss,  Viking,  and 
Hollandia  brands,  contain  protein  8  to  11,  fat  9  to  12,  and  lactose  13  to  18,  per 
cent.  Of  these,  the  Ideal  is  richest  in  fat.  It  must  be  diluted  with  water,  and 
cream  and  lactose  added  to  bring  its  chemical  composition  up  to  that  of  human 
milk.  Such  milk  soon  turns  sour  when  the  tin  is  opened.  Cane-sugar  acts  as  a 
preservative  of  the  sweetened  varieties. 

It  is  often  supposed  that  condensed  milk  is  sterile.  Gordon  and  Elmslie,  in 
an  addendum  to  the  report  quoted,  state  that,  of  fifteen  brands  examined,  none 
was  sterile.  The  organisms  were  chiefly  sarcinse,  proteus,  spore-bearers  of  the 
Bacillus  subtilis  group,  and  other  organisms  which  had  no  recognizable  source  in 
the  milk  or  in  human  contamination.  Streptococci,  probably  of  feecal  origin,  were 
absent  from  only  four  brands.  The  abundant  organisms  were  such  as  are  abundant  in 
the  air.     Unsweetened  milk  was  the  most  sterile.     Bacilli  of  the  colon  group  were 
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all  destroyed  in  the  process  of  condensing.  Although  the  milk  was  not  sterile,  the 
number  of  organisms  was  infinitesimal  in  comparison  with  the  huge  number  present 
in  cow's  milk  used  by  the  poor  in  hot  weather. 

Its  Advantages. — Both  varieties  are  valuable  while  travelling,  during  hot 
weather,  in  marasmic  states,  and  if  good  cow's  milk  is  not  obtainable.  The  un- 
sweetened brands  are  chiefly  of  use  in  the  treatment  of  infantile  diarrhoea  and  other 
alimentary  disorders  in  which  a  large  amount  of  cane-sugar  is  contra-indicated.  It 
is  often  necessary  to  add  a  little  cane-sugar  to  make  them  palatable.  The  sweet- 
ened varieties  are  most  used.  As  they  are  generally  freely  diluted  and  sweet, 
they  are  readily  taken,  digested  and  absorbed  easily,  and  are  quickly  prepared. 
Machine-skimmed  condensed  milk,  sweetened  or  unsweetened,  is  a  cheap  food 
suitable  for  children  taking  a  mixed  diet  and  getting  fat  in  other  forms.  It  is  much 
superior  to  jam  because  of  its  protein  content.  In  practice,  only  those  milks  con- 
densed from  whole  milk,  or  from  milk  with  added  cream,  should  be  allowed  in  the 
feeding  of  normal  infants.  Used  under  medical  advice  they  give  excellent  results, 
and  certainly  save  the  lives  of  many  marasmic  infants.  A  good  condensed  milk  is 
greatly  superior  to  dirty,  inferior  cow's  milk.  It  should  not  be  continued  as  a  per- 
manent diet  for  more  than  a  few  months.  The  tendency  to  scurvy  is  counteracted 
by  means  of  fruit  juice,  the  deficiency  of  fat  is  made  up  for  by  giving  cod-liver  oil 
emulsion,  and  extra  protein  can  be  added  in  the  form  of  egg-albumin.  The  addition 
of  yolk  of  egg  to  the  diet  is  of  great  benefit. 

Its  Disadvantages. — Babies  fed  only  on  condensed  milk  almost  always  develop 
rickets,  frequently  become  anaemic  and  sometimes  scorbutic,  and  generally  get 
fat  and  flabby.  Its  defects  consist  in  the  deficiency  of  protein  and  fat  in  the 
dilutions  given,  and  the  relative  excess  of  sugar.  It  is,  however,  an  exaggerated 
statement  to  make  that  every  baby  so  fed  becomes  rachitic.  I  have  seen  several 
who  have  taken  only  this  food  for  months  at  a  time,  and  yet  have  cut  their  teeth  at 
or  even  before  the  usual  dates,  and  have  shown  no  signs  of  rickets.  Such  babies 
are  generally  unduly  fat.  They  are  liable  to  bronchitis  and  gastro-intestinal  de- 
rangements, and  possess  little  vital  resistance.  The  methods  of  counteracting  the 
evil  effects  of  a  condensed  milk  diet  have  been  already  indicated.  Some  of  these 
ill  effects  should  be  ascribed  to  an  insufficiency  of  nutritious  food  rather  than  to  the 
milk,  for  in  many  cases  the  baby  is  fed  on  a  very  dilute  mixture,  and  is  practically 
starved.  The  composition  is  not  invariably  the  same  as  that  stated  by  the  manu- 
facturer. Sometimes  chemical  preservatives  are  added.  The  milk  may  be  stale 
or  dirty  before  condensation,  and  individual  tins  may  deteriorate  or  be  imperfectly 
sterilized. 

Dried  Milk. — One  of  the  most  satisfactory  methods  of  preparing  dried  milk 
is  the  Just-Hatmaker  process.  The  milk  is  mixed  with  warm  water  for  use.  It 
is  cheap,  convenient,  palatable,  and  easily  digestible.  Desiccated  milk  is  sold 
under  the  names  of  Glaxo  and  Lacvitum,  and  desiccated  skimmed  milk  as 
Lacumen.  Glaxo  contains  protein  22-2,  fat  27-4,  sugar  41-0,  ash  3-4,  and  water  6-0, 
per  cent.  Lacvitum  contains  protein  28  and  fat  29  per  cent.  They  are  useful 
temporary  foods  in  hot  weather,  but  must  not  be  given  for  long,  on  account  of 
their  liability  to  cause  scurvy  and  the  deficiency  in  fat  if  they  are  much  diluted. 

Many  preparations  of  pure  casein  are  on  the  market,  and  are  most  valuable 
foods  for  growing  children.  The  chief  ones  are  Biogene,  Casein,  Casumen,  Plasmon, 
Protene,  and  Tilia.     Casein  is  combined  with  ammonia  as  Eucasin,  with  sodium 
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as  Nutrose,   with  sodium  glycerophosphate  as  Sanatogen  and  Vi-casein,  and  with 
albumose  (20  per  cent.)  as  Sanose. 

Ass's  Milk  is  obtainable  from  Welford's  Dairy  Company,  London,  at  3s.  per  pint 
in  sealed  bottles.  One  ass  supplies  enough  milk  daily  for  three  infants  under 
three  months  of  age,  two  during  the  next  two  months,  and  one  only  of  an  older  age. 
It  is  given  at  100°  F. 

The  Composition  of  Ass's  Milk. 


Dujardin- 
Beauniutz. 

Ellcnberger. 

Cheadle. 

Wyntcr  Blyth. 

Peligot. 

Protein 

Fat             

Sugar 

1-23 

3-01 
6-93 

1-6 
0-9 
5-6 

1-7 
1-4 

0-4 

1-89 
1-02 
5-50 

1-95 
1-02 

6-48 

It  contains  about  the  same  amount  of  proteins  of  both  kinds  and  of  sugar  as 
does  human  milk,  but  is  deficient  in  fat.  Babies  do  well  on  it  for  a  short  time— say 
up  to  two  to  three  months.  Cream  can  be  added.  It  has  slight  laxative  proper- 
ties, counteracted  by  lime-water  and  destroyed  by  boiling. 

Goat's  Milk  resembles  cow's  milk  on  chemical  analysis,  though  it  is  said  to  be 
more  digestible.  It  has  a  strong  odour  and  unpleasant  smell  if  the  animal  is  ill, 
fed  on  garlic,  ivy,  etc.,  or  is  milked  into  dirty  pails.  Its  chief  advantage  lies  in  the 
fact  that  anyone  with  a  small  plot  of  grass  can  keep  a  goat,  feed  it  carefully,  and 
obtain  fresh  pure  milk.     Abroad,  it  may  convey  the  organism  of  Malta  fever. 

Proprietary  Foods. — In  many  of  the  proprietary  foods  recommended  for  infants 
there  is  a  large  amount  of  carbohydrates,  frequently  in  the  form  of  starch.  In 
some  the  starch  is  partly  or  entirely  converted  into  dextrins,  dextrose,  and  maltose. 
Others  contain  much  cane-sugar.  Many  have  a  basis  of  condensed  milk.  Seeing 
that  there  is  no  substance  analogous  to  starch  in  milk,  it  is  unlikely  to  be  a  suitable 
food  for  young  infants. 

The  Value  of  Starch  in  Infant  Feeding. — It  is  sometimes  maintained  that  no 
starchy  food  is  permissible  for  an  infant  under  six  months  of  age.  Practical 
experience  shows  that  weak  barley-water  can  be  used  as  a  diluent  of  cow's  milk 
during  the  first  few  days  of  life,  as  well  as  later,  often  without  injury  to  the  child 
and  frequently  with  decided  benefit.  Probably  a  small  amount  of  starch  can  be 
digested  at  any  age,  and  the  infant's  stomach  can  be  trained  to  digest  increasing 
quantities.  Successful  artificial  feeding  of  infants  depends  greatly  on  the  power 
of  accommodation  in  the  digestion  of  what  is  really  an  abnormal  food,  for,  as  has 
been  shown,  artificial  milk  mixtures  are  not  identical  with  human  milk,  though 
possessing  the  same  composition  according  to  careful  analysis.  It  has  also  been 
shown  that  it  is  not  essential  to  use  lactose,  and  that  cane-sugar  is  often  just  as 
suitable.  Starch  is  even  better  in  some  respects.  It  is  not  so  sweet,  and  is  less 
likely  to  set  up  catarrh  of  the  mucosa. 

An  amylolytic  ferment  is  secreted  in  the  saliva  during  the  early  months  of 
life.  Ibrahim  (1909)  found  it  present  in  the  submaxillary  and  parotid  glands  of 
twenty-two  premature  and  twelve  new-born  infants.  It  gradually  increases  in 
activity  and  quantity  as  the  infant  gets  older  ;  but  salivary  secretion  is  very  scanty 
and  rarely  appreciable  before  the  age  of  two  months.     About  1  c.c.  is  secreted  in 
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twenty  minutes  at  the  end  of  the  first  month,  and  in  two  minutes  at  the  end  of  the 
third  month  of  life. 

Both  the  meconium  and  the  stools  of  early  infancy  contain  a  diastasic  ferment. 
It  is  found  in  the  pancreas  of  the  premature  and  new-born,  and  rapidly  becomes 
stronger  as  age  advances.  Possibly  another  ferment,  capable  of  inverting  starch, 
is  secreted  by  the  epithelial  cells  of  the  buccal  and  intestinal  mucosa.  Heat  and 
moisture  will  also  invert  small  quantities  of  starch  without  the  aid  of  a  ferment. 
Experimental  observations  on  the  amount  of  unchanged  starch  in  the  stools  have 
shown  that  a  considerable  quantity  of  the  starch  ingested  is  absorbed,  the  amount 
varying  in  different  infants.  The  degree  of  digestibility  varies  with  the  kind  of 
starch.  Potato  starch  is  most  readily  digested,  while  next  in  order  come  the  starches 
of  wheat  and  oats,  barley,  maize,  and  rice.  It  is  digested  with  difficulty  unless 
previously  converted  by  heat  into  "  soluble  starch,"  as  in  making  barley-water, 
the  granulose  swelling  and  rupturing  the  cellulose  envelope  of  the  starch  grain. 

From  these  considerations  it  is  a  just  conclusion  that  starch  can  be  digested  from 
birth  onwards,  and  that  the  glands  can  be  trained  to  increased  diastasic  activity  in 
order  to  deal  with  increased  quantities  of  starch.  There  is  no  inherent  reason 
why  this  training  should  not  be  begun  shortly  after  birth,  instead  of  waiting  until 
the  age  of  six  months,  an  age  chosen  on  theoretical  grounds.  Barley-water,  as 
usually  made,  contains  about  2  per  cent,  of  starch.  Mixed  with  an  equal  quantity  of 
milk  the  percentage  is  halved.  Such  an  amount  of  starch  is  non-injurious,  and  may 
be  beneficial  by  encouraging  the  growth  of  lactic  acid  bacilli  and  the  formation 
of  lactic  acid.  These  organisms  assist  in  preventing  the  growth  of  proteolytic 
bacteria.  If  a  starchy  diluent  is  used  from  birth,  begin  with  a  milk  mixture  con- 
taining 0-5  per  cent,  or  less  of  starch,  and  gradually  increase  the  amount  as  the 
child  gets  older.  At  all  ages  adopt  this  course,  slowly  increasing  the  percentage  up 
to  as  much  as  3  to  5  per  cent.  It  is  often  advisable  not  to  begin  the  use  of  starchy 
diluents  until  the  third  month,  sometimes  later,  because  of  the  deficiency  of  dia- 
stasic ferment  and  salivary  secretion.  The  evil  effects  of  starch  in  early  life  result 
from  (a)  excess  ;  (fo)  its  administration  in  the  form  of  a  more  or  less  insoluble  emulsion 
instead  of  as  soluble  starch  ;  (c)  the  substitution  of  starch  for  the  necessary  proteins, 
fat,  and  salts.  In  other  words,  the  mischief  is  due  to  a  deficiency  in  the  proximate 
principles  of  diet  rather  than  the  presence  of  the  starch.  In  many  instances 
infants  get  on  better  if  water  is  used  as  a  diluent  instead  of  barley-water.  It  is  not 
necessary  to  add  starch  to  the  diet  before  the  age  of  six  to  nine  months.  At  this 
age  it  is  advisable  to  begin  to  educate  the  child  gradually  in  the  digestion  of  starch. 
For  this  purpose  either  ordinary  household  foods  can  be  used,  or  recourse  had  to 
various  proprietary  and  more  expensive  articles  of  diet. 

Disadvantages  of  Proprietary  Foods. — As  a  rule  they  are  unnecessary,  for  the 
child  can  be  brought  up  on  modified  milk.  Extra  fat  is  supplied  in  the  form  of 
cream,  butter,  margarine,  olive  oil,  or  cod-liver  oil.  Extra  protein  can  be  given 
by  using  whey  or  egg-albumin  water  as  a  diluent,  or  by  adding  a  dried  casein 
preparation.  The  percentage  composition  of  the  foods  is  sometimes  misleading, 
and  is  not  always  constant.  The  different  elements  may  be  combined  in  unsuitable 
forms,  the  salts  insoluble  and  not  in  the  form  of  organic  compounds,  and  the  fat 
imperfectly  emulsified.  Excess  of  carbohydrates,  especially  when  previously 
converted  into  maltose,  etc.,  produces  obesity  rather  than  health  and  strength. 
The  mortality  among  infants  brought  up  on  artificial  foods  is  very  high,  although 
some  babies  take  these  foods  with  impunity,  and  even  advantage.    The  magnificent 
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babies  of  manufacturers'  advertisements  only  exist  in  the  imagination,  or,  when  seen 
in  the  flesh,  are  generally  fat  and  rachitic.  Fortunately,  the  disadvantages  of  these 
foods  are  largely  discounted  by  giving  them  with  fresh  milk.  Eickets  and  scurvy 
often  ensue. 

Classification  of  Proprietary  Foods— 1.  Condensed  Mitt-.— Sweetened  and  un- 
sweetened, skimmed  and  unskimmed. 

2.  Condensed  Milk  plus  Carbohydrates.— (a)  Containing  Malted  Starch— e.g., 
Allenbury  No.  2  Food,  Horlick's  Malted  Milk,  and  John  Bull  No.  1  Food  ;  foods 
practically  devoid  of  starch. 

(b)  Containing  Partly  Malted  Starch— e.g.,  Manhu  Food,  Milo  Food,  and  Thein- 
hardt's  Infantina. 

(c)  Containing  Unchanged  Starch— e.g.,  Anglo-Swiss,  Franco-Swiss,  and  Ameri 
can-Swiss  Foods. 

Benger's  Food  may  be  included  in  this  group.  It  consists  of  cooked  wheaten 
meal  and  extract  of  pancreas.  On  preparing  it  with  milk  the  ferments  partially 
digest  the  proteins  and  the  starch.  The  fat  is  unaffected.  It  is  valuable  for 
marasmic  and  delicate  infants.  The  addition  of  half  to  one  teaspoonful  to  a  feed  is 
only  about  equivalent  to  using  barley-water  as  a  diluent.  It  must  not  be  increased 
in  quantity  at  the  expense  of  the  essential  cream  and  milk.  Carnrick's  Soluble 
Food  is  comparable  with  the  foods  made  from  condensed  milk  and  partly  malted 
flour.  It  is  made  of  desiccated  milk,  malt  and  wheat  flour,  lactose,  and  extract  of 
pancreas.     It  is  inferior  to  Benger's  Food  in  not  being  prepared  with  fresh  milk. 

3.  Carbohydrate  Foods — (a)  Completely  Malted  Foods. — Mellin's,  Horlick's, 
Paget's  Malted  Farina,  and  Hovis  Babies'  Food.  Cheltine  Maltose  Food,  Diastased 
Farina,  and  Bacia,  are  of  a  like  nature.  Malted  food  can  be  prepared  at  home  by 
Terrier's  process  :  Make  a  gruel  of  rice  flour  80,  milk  300,  and  boiled  water  600, 
grammes,  and  add  an  infusion  of  germinating  malt.  Maltine  or  Kepler's  Malt 
Extract  can  be  used  instead.  Let  it  stand  for  quarter  of  an  hour  to  half  an  hour 
at  160°  F.,  and  then  add  sugar  50  grammes. 

(6)  Partly  Malted  Foods. — Allenbury  No.  3,  Cheltine  Infants'  Food,  Coomb's 
Malted  Food,  Hovis  No.  2,  John  Bull  No.  2,  Moseley's,  and  Savory  and  Moore's 
Food. 

(c)  Practically  Unchanged  Starch. — Neaves's,  Bidge's,  Opmus,  and  Albany 
Foods,  Bobinson's  Patent  Barley  and  Groats,  Scott's  Oat  Flour,  Chapman's 
Flour,  etc. 

Banana  Flour,  recommended  by  Pritchard,  contains  starch,  sugar  and  gum 
77-5,  and  albuminoids  2-5,  per  cent.  One  tablespoonful  is  added  to  a  pint  of  water 
and  boiled  for  five  minutes.     It  is  then  mixed  with  an  equal  quantity  of  milk. 

Malted  foods  can  be  given  at  a  very  early  age  in  small  quantities  instead  of 
cane-sugar,  provided  they  are  not  unduly  laxative.  It  may  be  advisable  to  use 
partly  malted  foods  before  the  age  of  six  months,  but  those  composed  of  unchanged 
starch  are  never  really  necessary.  To  train  a  child  gradually  in  the  digestion  of 
starch,  begin  with'a  purely  malted  food — e.g.,  Mellin's — pass  on  to  a  partly  malted 
food — e.g.,  Savory^and  Moore's — and  then  give  one  of  unchanged  starch.  It  is 
simpler,  cheaper,  and  generally  satisfactory,  to  begin  with  thin  barley-water,  and 
gradually  make  it  thicker  and  thicker. 

4.  Meat  Preparations,  such  as  various  brands  of  meat  teas,  extracts,  juices, 
and  jellies,  peptones,  and  peptonoids,  and  meat  powders.  Most  of  these  consist 
of  extractives  which  have  no  direct  nutritive  value,  but  possibly  stimulate  the 
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digestive  functions  and  throw  an  extra  strain  on  the  liver  and  kidneys.  The  high 
proportion  of  salts  and  extractives  is  liable  to  induce  thirst  and  diarrhoea.  Some 
meat  jellies,  though  expensive  and  innutritions,  have  a  pleasant  flavour,  and,  being 
readily  taken  by  a  feverish  infant  who  refuses  other  food,  may  encourage  appetite. 
Hot  fluids,  like  beef-tea,  are  pleasant  to  the  febrile  tongue  and  in  disordered  diges- 
tion. In  small  quantities  they  do  no  harm,  and  their  administration  comforts 
an  anxious  mother,  who  fears  her  child  will  die  of  starvation  and  has  a  profound 
faith  in  the  nutritive  value  of  such  foods.  As  ordinary  articles  of  an  infant's  diet 
they  must  be  condemned,  for  they  are  apt  to  spoil  the  appetite  for  simpler  milk 
and  carbohydrate  foods.  Sometimes  they  are  the  cause  of  an  irritable,  neurotic 
state  and  a  tendency  to  night  terrors.  There  is  no  serious  objection  to  giving 
home-made  chicken  tea,  mutton  broth,  and  similar  foods,  in  the  last  quarter  of  the 
first  year  of  life,  especially  if  it  is  desired  to  reduce  the  nutritive  value  of  the  diet. 
A  daily  meal  of  chicken  broth,  thickened  with  pounded  vegetables  and  a  cereal,  is 
useful  for  fat,  plethoric,  overfed  babies,  who  have  been  brought  up  on  an  excess  of 
malted  foods,  cream,  and  milk. 

No  meat  preparation  containing  alcohol  or  kola  is  permissible  for  infants.  Of 
the  various  meat  extracts  in  the  market,  Bovril  is  the  most  trustworthy  and  nutri- 
tious. Of  some  of  these  preparations  ox-blood  appears  to  be  the  basis ;  and 
egg-albumin  appears  to  be  the  chief  protein  constituent  of  others.  Liebig's 
Extract  is  free  from  protein  and  fat ;  and  Valentine's  Meat  Juice,  according 
to  Chittenden,  contains  only  0-55  per  cent,  of  coagulable  protein  and  gelatine. 
If  extra  protein  food  is  required,  it  is  preferable  to  use  white  of  egg,  the  juice  of 
fresh  meat,  freshly  scraped  raw  or  slightly  grilled  meat,  casein  foods,  or  a  dried 
meat  powder  such  as  can  be  prepared  at  home  by  slowly  drying  minced  boiled  beef 
in  the  oven  and  then  grinding  it  up  in  a  coffee-mill.  Meatox  and  Brand's  Nutrient 
Powder  are  commercial  meat  powders.  Predigested  foods  are  apt  to  induce  diarrhoea 
because  of  the  albumoses  and  peptones  present  in  them.  The  richest  of  these  is 
Somatose,  containing  80  per  cent,  of  soluble  proteins.  It  is  a  grey  powder,  made 
from  meat,  soluble  in  water,  and  almost  devoid  of  taste  and  smell.  A  milk 
somatose  is  made  from  milk. 

5.  Vegetable  Proteins  include  Aleurone  and  Aleuronat,  made  from  wheat;  Legumin, 
or  vegetable  casein,  made  from  pulses  ;  Plantose,  from  rape  seed  ;  and  Roborat,  from 
cereals.  Roborat  is  the  best,  and  contains  83  per  cent,  protein  ;  it  is  tasteless  and 
the  most  soluble  variety. 

6.  Fat  Foods. — Pilchard  oil,  Cottonseed  oil  with  6  per  cent,  oleic  acid,  various 
cod-liver  oil  emulsions,  and  Zipanin,  olive  oil  with  6  per  cent,  oleic  acid,  are  used  as 
substitutes  for  cream  and  other  fats.  Pancreatic  Emulsion  consists  of  emulsified 
lard,  pig's  pancreas,  and  oil  of  cloves.  Petroleum  Emulsion  is  a  hydrocarbon,  not  a 
fat,  and  is  useful  as  a  lubricant.  Everton  Toffee  consists  of  fat  and  carbohydrates  ; 
Cremalto  is  a  mixture  of  Devonshire  cream  and  malt ;  Chocolate  contains  fat  20  and 
carbohydrate  50  per  cent.  ;  Virol  is  made  from  malt  extract,  marrow  fat,  yolk  of 
egg,  and  lemon-juice,  and  is  said  to  contain  20  per  cent.  fat.  Virvis  is  much  the  same. 
These  are  partly  foods  and  partly  medicines,  and  are  often  of  value  in  the  dietetic 
treatment  of  delicate  children. 

Diet  after  Weaning. — When  a  child  is  digesting  satisfactorily  a  mixture  of 
cream,  milk,  barley-water,  and  sugar,  and  has  reached  the  age  of  nine  months,  or 
even  earlier  if  artificial  feeding  has  been  begun  at  a  young  age,  the  next  step  is  a 
gradual  increase  in  the  percentage  of  starch  in  the  feeds  and  a  change  in  the  variety 
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used.  Such  foods  as  barley  or  oatmeal  jelly,  or  a  thin  gruel  made  with  cornflour, 
ground  rice  (1  drachm  to  3  ounces  milk),  fine  oatmeal,  tapioca,  or  arrowroot  (|drachm 
to  12  ounces  milk),  may  be  added  to  the  milk  and  well  boiled.  The  next  step  is 
the  addition  of  half  to  one  nursery  rusk  or  Robb's  biscuit  to  one  or  two  feeds 
daily  of  milk  and  water  equal  parts,  or  milk  two  parts  to  one  of  water.  Malted 
rusks  are  preferable  if  the  child  is  costive.  If  the  child  is  at  all  anaemic  or  rachitic, 
give  one  or  two  teaspoonfuls  of  yolk  of  egg,  raw  or  lightly  boiled,  in  two  of  the  daily 
milk  feeds,  or  the  yolk  of  egg  and  raw-meat  juice  on  alternate  days. 

It  is  difficult  to  get  quite  fresh  meat,  and  both  meat  and  meat-juice  keep  badly 
in  hot  weather.  Beef-juice  may  give  rise  to  tapeworm,  so  the  juice  of  mutton  is 
safer.  Meat-juice  is  best  made  by  means  of  a  meat-press,  such  as  the  Hercules 
meat-press,  but  it  can  be  prepared  by  mincing  the  meat,  pounding  it  up  in  a  mortar 
with  a  pinch  of  salt,  and  standing  it  in  a  cup  with  just  enough  cold  water  to  cover  it 
for  two  to  three  hours,  and  then  squeezing  it  through  muslin.  It  must  be  kept  in  a 
closed  bottle  surrounded  by  ice  in  a  refrigerator. 

During  the  eleventh  and  twelfth  months  purees  of  peas  and  chestnut  meal,  and 
mashed  potatoes,  may  be  given,  if  the  child  wants  variety  and  digests  the  other  foods, 
but  it  is  often  advisable  to  postpone  these  foods  until  the  first  year  of  life  is  ended. 
A  hard  crust  of  bread  may  be  given  to  the  child  to  chew  as  soon  as  the  first  tooth  is 
cut.  Bread  is  rarely  advisable  as  food  before  the  end  of  the  first  year,  and  never 
until  the  child  is  digesting  starch  in  other  forms.  It  is  somewhat  glutinous,  and  is 
apt  to  be  swallowed  in  indigestible  lumps.  The  so-called  Standard  Bread  is  not 
necessary.  Its  coefficient  of  digestibility  for  protein,  fat,  and  carbohydrate,  is  lower 
than  that  of  white  bread.  More  nutriment  is  obtained  from  an  equivalent  quantity 
of  white  bread  than  from  Standard  bread  of  85  per  cent,  flour.  Possibly,  among 
children  fed  chiefly  on  bread,  the  proteins,  nucleo-proteins  and  basic  proteins  in  the 
germ  present  in  Standard  bread  have  some  nutritive  value,  but  the  removal  of  the 
germ  does  not  take  away  much  protein. 

As  a  rule  too  much  milk  is  given  after  weaning  and  until  the  child  is  on  a  full 
mixed  diet.  Excess  of  milk  gives  rise  to  constipation,  anorexia,  pallor,  and  in- 
adequate nutrition,  from  lack  of  other  foods.  Stomach-splashing  is  present  in 
consequence  of  dilatation,  but  disappears  when  the  condition  of  the  child  gets  worse 
from  milk  dyspepsia,  vomiting,  and  diarrhoea.  During  the  weaning  period  five  or 
six  meals  a  day  are  sufficient. 

Diet  from  Twelve  to  Eighteen  Months  of  Age. — The  simple  milk  and  carbohydrate 
diet  can  be  continued  if  the  child  and  mother  are  satisfied  and  the  child  progressing 
favourably.  I  prefer  to  give  the  milk  diluted  with  one-third  of  diluent,  unless  it  is 
very  well  digested  and  the  child's  appetite  good.  A  more  mixed  diet  is  generally 
required — e.g.  : 

First  Meal  (at  6  to  7  a.m.). — Six  ounces  of  whole  or  diluted  milk,  hot  or  cold. 
A  slice  of  stale  bread  or  a  rusk  broken  up  and  soaked  in  milk,  or  a  slice  of  thin 
bread  with  dripping  or  butter. 

Second  Meal  (at  8.30  to  9.30  a.m.).— One  of  these  daily— A  small  basin  of  rusk 
or  bread  and  milk.  A  little  fine  oatmeal  porridge  with  cream  or  milk.  A  basin 
of  thick  milk  gruel.  A  cup  of  thin  cocoa  made  with  milk,  and  thin  bread  and 
butter. 

Thibd  Meal  (at  12.30  to  1.30  p.m.). — First  Course :  One  of  these — Mashed 
baked  old  potato  moistened  with  milk,  chicken  or  mutton  broth   the  red  gravv  of 
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undercooked  meat  or  meat-juice,  1  to  3  ounces.  Lightly  boiled  or  poached  egg 
yolk,  mixed  up  with  stale  breadcrumbs  or  with  mashed  potato  and  gravy.  Stale 
breadcrumbs  soaked  in  gravy  or  meat-juice. 

Second  Course  :  One  of  these — A  large  tablespoonful  of  custard,  tapioca,  cornflour, 
ground  rice  or  semolina  pudding,  blancmange  or  junket.  Cold  water,  or  milk  and 
water,  to  drink. 

Fourth  Meal  (at  4.30  to  5  p.m.). — The  same  as  at  the  first  meal ;  or  thin  cocoa, 
with  bread  and  butter. 

Fifth  Meal  (at  8  to  9  p.m.). — A  large  cupful  of  milk  gruel  made  with  rice,  sago, 
tapioca,  or  hominy  ;  or  a  rusk  or  sponge  finger  soaked  in  milk. 

Many  other  foods  can  be  given  at  this  age,  especially  those  of  a  carbohydrate 
nature,  preparations  of  egg,  small  quantities  of  jellies  and  fruits  such  as  the  pulp 
of  grapes  and  oranges,  baked  apples,  and  even  mashed  banana  if  it  is  thoroughly 
ripe.  Proprietary  foods — e.g.,  Mellin's,  Savory  and  Moore's,  and  Benger's — are 
very  useful  for  delicate  children  when  given  as  the  last  meal  of  the  day.  A  healthy, 
strong  child  may  require  a  more  nitrogenous  diet,  and  can  have  pounded-up  fish, 
chicken,  or  red  meat,  at  the  midday  meal  when  fifteen  months  old,  and  exceptionally 
at  an  earlier  age.  Occasionally  the  following  diet,  suitable  for  an  older  child,  can 
be  begun  for  a  strong,  well-nourished  baby  three  months  younger.  It  is  important 
to  make  all  changes  slowly,  and,  when  a  new  article  of  diet  is  tried,  to  begin  with 
small  quantities. 

Diet  from  Eighteen  to  Thirty  Months  of  Age — First  Meal  (at  6.30  to  7.30  a.m.). 
■ — A  cupful  of  milk  with  rusk,  stale  bread,  or  milk  biscuit,  broken  up  and  soaked  in 
it,  or  some  bread  and  butter. 

Second  Meal  (at  8.30  to  9.30  a.m.). — One  of  these — A  basin  of  rusks  or  bread 
and  milk.  Oatmeal  porridge  with  cream,  milk,  or  golden  syrup.  Hominy  grits 
or  Quaker  Oats  and  milk.  Cocoa  or  milk,  with  bread  and  butter.  Milk,  a  lightly 
boiled  egg,  and  bread  and  butter  or  dripping. 

Third  Meal  (at  1  to  1.30  p.m.). — First  Course:  One  of  these — Boiled  fish, 
chicken,  turkey,  roast  or  boiled  mutton  or  undercooked  beef  minced  up  finely, 
and  for  the  younger  children  pounded  up  in  a  mortar  into  a  paste  ;  one  tablespoonful 
mixed  with  mashed  old  potato  or  with  stale  breadcrumbs  and  gravy,  and  vegetables 
such  as  spinach,  young  green  peas,  and  young  asparagus-tips,  passed  through  a 
sieve.  Lightly  boiled  or  poached  egg  with  mashed  potato  or  stale  breadcrumbs 
and  gravy.  A  large  cupful  of  broth  or  soup  (puree)  with  mashed  potato  or  stale 
breadcrumbs. 

Second  Course  :  One  of  these — Custard  or  plain  milk  pudding,  blancmange, 
cornflour  or  ground-rice  mould,  junket,  plain  sweetened  jellies,  baked  apple. 

Fourth  Meal  (at  4.30  to  5  p.m.). — Milk,  or  thin  cocoa  made  with  milk,  with 
bread  and  butter,  rusks,  plain  biscuits,  sponge  fingers,  and  bread  and  honey.  Or  a 
basin  of  milk  gruel,  rusk  and  milk,  or  bread  and  milk. 

Fifth  Meal  (at  8  to  9  p.m.,  if  desired). — One  of  these — A  cup  of  milk  gruel. 
A  drink  of  milk  and  a  biscuit,  rusk,  or  piece  of  bread,  soaked  in  it.  A  feed  of  Mellin's, 
Savory  and  Moore's,  or  Benger's  Food,  if  the  child  is  badly  nourished. 

Water  or  barley-water  should  be  given  as  a  drink  at  dinner,  and,  when  wanted, 
between  meals  for  the  relief  of  thirst,  especially  in  hot  weather.  Milk  should  be 
diluted  if  the  child  is  constipated.     Tea,  coffee,  and  stimulants,  are  not  permissible. 
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Many  vegetables-^.,  cabbage,  broccoli,  turnip-tops,  and  wMawa~f^! 
given  if  passed  through  a  sieve.  Carrots,  potatoes,  artichokes,  peas,  and  lentils, 
can  be  allowed  in  the  form  of  vegetable  purees  if  they  are  thoroughly  cooked  ine 
juice  of  fruit  and  fruit  jellies,  such  as  those  of  apple,  blackberry,  and  currants,  are 
also  useful. 

Diet  after  the  Age  of  Thirty  Months.— Four  meals  a  day  are  sufficient,  but  a  fifth 
one  is  permissible. 

Breakfast  (at  7.30  to  8.30  a.m.).— One  of  these— Bread  or  rusk  and  milk, 
porridge  with  milk  or  golden  syrup,  hominy  grits,  Quaker  Oats,  or  other  cereal 
food.  An  egg  boiled,  poached,  or  scrambled.  Bread  and  butter,  dripping,  or  fruit 
jelly.     Milk  or  cocoa  to  drink. 

It  is  often  advisable  to  give  a  first  course  of  some  carbohydrate  food  in  small 
quantity,  and  a  second  course  of  egg  or  bread  and  bacon  fat.  After  the  age  of  four 
years  there  should  be  a  definite  second  course  of  egg,  plain  omelette,  fat  bacon  or 
ham,  fish,  or  home-made  potted  meat. 

Lunch  (at  11  a.m.). — A  cupful  of  milk  and  a  slice  of  bread  and  butter  or  dripping, 
or  a  biscuit.  If  the  child  takes  a  poor  dinner,  omit  lunch,  or  merely  allow  a  little  fruit 
— e.g.,  some  grapes  or  a  ripe  banana — and  a  drink  of  water. 

Dinner  (at  1  p.m.). — The  First  Course  is  selected  from  the  following :  Boiled 
fish,  poached  egg,  brains,  sweetbread,  minced  beef,  mutton,  chicken,  or  turkey, 
vegetable  purees.     Up  to  the  age  of  four  years  allow  red  meat  twice  a  week. 

Second  Course. — Plain  boiled  puddings,  suet  dumpling,  milk  puddings,  farina- 
ceous moulds,  blancmange,  junket,  stewed  fruit. 

Tea  (at  4.30  to  5  p.m.). — One  of  these — Bread  and  milk,  milk  gruel,  hominy 
and  milk.  Or  milk  or  weak  cocoa  with  bread  and  butter,  honey  or  fruit  jelly. 
Sponge  ringers  and  plain  cakes. 

Supper  (at  8  to  9  p.m.,  if  desired). — -Milk  and  biscuit. 

Modifications  of  Diet  according  to  Age. — After  the  age  of  four  years  meat  need  not 
be  minced  if  the  child  eats  slowly  and  masticates  well.  Rabbit  and  veal  are  per- 
missible if  well  boiled,  minced,  and  pounded,  and  pheasant  or  partridge  if  freshly 
killed.  If  the  diet  is  plain  and  the  child  eats  slowly,  he  may  have  as  much  as  he 
wants.     Breakfast  and  dinner  are  the  chief  meals. 

After  the  age  of  five  years,  three  meals  a  day  are  generally  sufficient.  Red  meat 
can  be  given  four  or  five  times  weekly,  and  even  daily  after  the  commencement  of  the 
Becond  dentition.  Potted  meat  or  egg  sandwiches  and  sardines  can  be  given  at  tea- 
time  after  the  fourth  or  fifth  year,  and  fish,  meat  rissoles,  or  eggs,  after  the  seventh 
year.  Milk  and  biscuit  or  fruit  may  be  allowed  for  lunch,  and  milk  and  biscuit  at 
bedtime,  are  often  needed  by  a  growing  child.  Avoid  highly  seasoned  made-up 
dishes,  fried  foods,  and  indigestible  foods,  such  as  pork,  tough  steak,  duck  and  goose, 
and  nuts,  candied  fruits,  and  pineapple.  Currants  if  well  cooked,  jams  containing 
seeds,  and  marmalade,  are  now  permissible.  If  not  too  new  or  too  decayed,  cheese 
can  be  given.  Salt  should  be  the  only  condiment.  These  diets  are  such  as  suit  the 
majority  of  children.  They  can  be  extended  or  modified  in  the  direction  of  sim- 
plicity in  accordance  with  the  needs  and  digestive  capacity  of  the  particular  child. 
Some  children  are  made  ill  by  excess  of  carbohydrate  foods,  especially  those  which 
ferment  readily  - — e.^r.,  jams  and  sugar.  Others  suffer  ill  effects  from  too  nitrogenous 
a  diet,  notably  one  containing  meat  extractives.    Red  meat  appears  to  have  a  stimu- 
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lating  effect  on  metabolism  and  the  nervous  tissues,  and  must  be  given  in  moderation 
to  nervous  and  excitable  children.  Many  children  dislike^fats,  and  can  only  be  got 
to  take  them  in  the  form  of  butter,  margarine,  dripping,  and  cream.  It  is  of  impor- 
tance in  successful  feeding  to  pay  attention  to  the  idiosyncrasies  of  the  child,  and  not 
to  compel  him  to  take  food  which  he  apparently  loathes.  On  the  other  hand,  it  is  a 
fatal  mistake  to  give  way  too  readily  to  the  child's  fancies,  and  to  tempt  him  with 
other  foods  when  he  refuses  simpler  ones  which  he  ought  to  take.  With  judgment 
and  discretion  children  can  be  taught  to  take  the  simple  foods,  and  yet  not  end 
with  such  a  distaste  for  them — e.g.,  milk  puddings — as  to  loathe  them  in  later  life. 
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INTRODUCTION. 

The  first  days  of  life  are  a  period  of  change.  A  new  circulation  and  respiration  are 
established  almost  suddenly  at  birth.  Thereafter,  little  by  little,  the  organism 
adjusts  itself  to  its  new  and  very  different  environment.  Birth  itself  has  its  atten- 
dant difficulties,  which  may  cause  temporary  or  permanent  damage  to  the  newly- 
born  child.  Transition  from  the  foetal  to  the  extra-uterine  form  of  respiration  is 
not  always  accomplished  with  ease,  as  the  occurrence  of  asphyxia  neonatorum 
denotes.  Moreover,  signs  are  not  wanting  that  the  mechanism  does  not  always 
run  smoothly  in  its  new  surroundings. 

The  pulse-rate  still  approximates  to  that  of  the  fcetus — being  about  130  per 
minute — and  varies  with  the  slightest  excitement.  Respirations  are  rapid  also. 
At  birth  they  are  about  35  to  50  per  minute,  and  afterwards  gradually  lessen, 
reaching  30  per  minute  in  a  few  weeks.  They  do  not  become  slower  until  after 
about  twelve  months.  Besides  being  quick,  the  breathing  is  irregular  both  in 
frequency  and  depth,  and  often  cyclical  in  rhythm.  Even  symmetry  of  movement 
may  be  acquired  imperfectly,  so  that  air  enters  now  one  part,  now  another,  of  the 
lungs.  A  systolic  murmur  is  heard  not  infrequently  over  the  prsecordia  for  the 
first  weeks  of  life,  to  disappear  completely  later. 

The  heat-regulating  apparatus  is  not  yet  efficient,  and  the  temperature  fluctuates 
widely  for  slight  causes.  Exposure  to  cold  soon  induces  collapse.  A  rise  of 
temperature  to  101°  F.  or  more,  known  as  inanition  fever,  is  apt  to  occur  during  the 
first  week.  It  is  roughly  proportional  to  the  loss  of  body -weight,  and  is  connected 
with  deficient  nourishment,  for  it  abates  when  the  flow  of  maternal  milk  begins. 

The  urine  at  first  is  clear  and  of  low  specific  gravity,  but  almost  directly  becomes 
cloudy,  and  remains  so  for  four  or  five  days.  Nucleo-albumin  is  passed  in  quite 
50  per  cent,  of  all  newly-born  infants.  Its  amount  is  never  very  great.  Often 
epithelial   and  hyaline  casts  are  found.     Usually  after  about  the  third  day,  but 
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sometimes  earlier,  a  brick-red  sediment  is  seen,  which  may  stain  the  diaper.  It  has 
been  shown  to  consist  of  ammonium  urate,  and  is  probably  associated  with  deposits 
of  a  combination  of  ammonium  urate  and  a  proteid  substance,  which  are  found  at 
the  apices  of  the  renal  pyramids  of  children  who  die  soon  after  birth,  and  which  are 
known  as  uric  acid  infarcts.  The  red  deposit  seldom  lasts  for  longer  than  a  week. 
There  is  also  a  very  high  percentage  of  uric  acid  in  the  urine  of  the  newly-born 
(see  also  Chapter  XII.,  p.  604). 

ASPHYXIA  NEONATORUM. 

Asphyxia  neonatorum  is  usually  due  to  premature  stimulation  of  the  respiratory 
centre.  This  leads  to  abortive  attempts  on  the  part  of  the  foetus  to  breathe  while 
still  unborn.  In  the  more  serious  cases  exhaustion  of  the  centre  supervenes. 
Commonly  the  incentive  to  premature  respiration  is  a  deficiency  or  absence  of  the 
placental  blood-supply  to  the  foetus  during  delivery.  It  occurs,  therefore,  more 
frequently  when  labour  is  difficult.  Twisting  or  nipping  of  the  umbilical  cord, 
detachment  of  the  placenta,  tonic  contraction  of  the  uterus,  and  prolonged  abnorma  1 
pressure  on  the  foetus  in  the  uterus  or  genital  canal,  may  each  act  in  this  way. 
Another  factor  is  feeble  circulation  in  the  mother,  either  from  heart  or  lung  disease 
or  exhaustion  during  delivery. 

Asphyxia  neonatorum  is  apt  especially  to  follow  breech  presentation,  for  in 
such  cases  there  is  often  considerable  delay  in  delivering  the  after-coming  head, 
and  respirations  are  liable  to  be  excited  prematurely  by  cutaneous  stimulation  of 
the  exposed  body  of  the  foetus,  and  by  nipping  of  the  cord  by  the  head.  It 
may  be  symptomatic  of  congenital  heart  disease  or  of  serious  intracranial  lesions, 
either  produced  by  injuries  inflicted  at  birth  by  forceps  or  prolonged  pressure,  or 
due  to  defective  development  of  the  brain. 

It  is  customary  to  describe  two  varieties  of  asphyxia  in  the  newly -born  :  (a)  Blue 
asphyxia  {asphyxia  cyanotica)  ;  (b)  white  asphyxia  (asphyxia  pallida).  The  former 
is  less  serious  than  the  latter,  by  which,  however,  it  is  replaced  if  treatment  is  of 
no  avail.  The  latter  is  usually  fatal.  Although  stages  of  transition  from  one  to 
the  other  are  recognizable,  the  distinction  conveyed  by  these  terms  is  important, 
for  the  treatment  of  the  two  forms  is  not  the  same. 

Asphyxia  Cyanotica. — As  the  name  implies,  the  baby  is  blue  at  birth.  Its 
features  are  bloated  and  its  eyes  are  closed.  It  lies  with  its  limbs  flexed.  Manipu- 
lation shows  that  there  is  no  loss  of  tone  in  the  muscles.  The  reflexes  are  not 
abolished.  Respirations  are  either  absent  or  shallow,  irregular,  and  ineffectual. 
Jactitation  may  be  seen.  The  heart  is  still  acting  well,  and  forcible  pulsations  can 
be  seen  and  felt  in  the  umbilical  cord.  If  the  skin  be  stimulated,  occasional  gurgling 
and  gasping  noises  accompany  attempts  at  deeper  respiration,  but  unless  the  con- 
dition is  relieved  by  treatment  these  soon  cease,  or  again  become  very  shallow, 
and  asphyxia  pallida  follows.  Air  is  prevented  from  entering  the  lungs  by  mucus, 
perhaps  accompanied  by  meconium  or  amniotic  fluid,  in  the  throat  and  upper 
air-passages. 

Treatment. — No  attempt  must  be  made  to  encourage  respiration  until  the 
obstructing  mucus  has  been  removed,  for  unless  this  is  done  it  will  be  drawn  into 
the  smaller  bronchi  with  the  first  inspiration.  The  cord  should  not  be  tied  until  it 
ceases  to  beat.     First  the  mucus  must  be  sucked  out  of  the  throat  by  a  catheter. 
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If  no  catheter  is  available,  the  baby  must  be  held  up  by  its  legs  and  the  throat 
swabbed  out  with  a  strip  of  linen  wrapped  around  the  little  finger.  When  all  the 
mucus  has  been  removed,  the  infant  may  be  made  to  cry  by  smacking  its  buttocks 
or  sprinkling  cold  water  over  it.  With  the  advent  of  normal  respiration  the  colour 
steadily  improves,  and  the  pulsations  in  the  cord  gradually  stop.  The  latter  can 
then  be  tied  and  cut.  If  these  measures  are  unsuccessful,  artificial  respiration  must 
be  employed  without  delay. 

Asphyxia  Pallida. — The  baby  has  the  pallor  of  death.  Respiratory  movements 
have  ceased  or  are  scarcely  perceptible.  The  muscles  have  lost  their  tone.  Reflexes 
are  absent.  The  heart  beats  slowly  and  feebly,  and  pulsation  in  the  cord  is  either 
absent  or  very  slow  and  weak.     The  sphincters  are  relaxed. 

Treatment. — There  is  no  time  to  lose.  The  cord  must  be  tied  and  cut  without 
delay.  The  utmost  gentleness  must  be  observed  lest  the  heart  stop  altogether. 
The  throat  must  then  be  cleared  of  mucus,  and  the  baby  immersed  up  to  its  neck 
in  hot  water  at  104°  F.  Whilst  in  the  bath  its  body  should  be  rubbed  thoroughly 
and  its  thorax  rhythmically  compressed.  If  the  heart  is  still  beating,  the  baby 
should  be  taken  out  of  the  water,  rapidly  dried  with  a  warm  towel,  and  artificial 
respiration  started.  After  six  or  eight  movements  of  artificial  respiration  the  baby 
should  again  be  immersed  in  warm  water,  its  throat  freed  from  mucus,  and  its 
body  actively  rubbed  as  before.  If  the  heart  has  not  stopped  beating,  the  baby 
must  be  dried  rapidly,  and  artificial  respiration  employed  again.  These  methods 
of  resuscitation — hot  baths,  drying  in  a  warm  towel,  and  artificial  respiration — 
should  be  continued  in  rotation  until  the  child  cries  or  its  heart  stops. 

The  question  of  the  best  method  of  artificial  respiration  is  still  sub  judice.  The 
swinging  movements  devised  by  Schultze,  which  are  chiefly  in  vogue  on  the  Con- 
tinent, and  have  been  adopted  by  the  Dublin  School,  have  been  severely  criticized 
by  English  obstetricians.  If  carefully  and  properly  carried  out  they  are  very 
efficient.  Many  accidents,  such  as  rupture  of  the  liver  or  spleen  and  fracture  or 
wrenching  of  the  vertebral  column,  have  attended  its  use,  but  probably  these  should 
more  properly  be  ascribed  to  lack  of  skill  rather  than  to  any  defect  in  the  method 
itself.  If  the  operator  has  not  become  expert  in  Schultze's  movements  by  practice 
with  a  dummy  or  dead  foetus,  it  is  better  for  him  to  resort  to  Sylvester's  method, 
such  as  is  commonly  employed  to  resuscitate  the  apparently  drowned.  Laborde's 
device  by  rhythmical  traction  of  the  tongue  is  difficult  to  employ  satisfactorily, 
because  the  tongue  is  too  small.  Insufflation  is  practised  by  some.  It  must  be 
done  by  inserting  into  the  larynx  a  catheter,  through  which  air  can  be  pumped  by 
a  bellows.  As  a  means  of  expelling  mucus  it  is  very  efficacious,  but  does  not  prove 
a  satisfactory  method  of  promoting  oxygenation,  and  readily  produces  emphysema. 

Diagnosis  and  Prognosis. — The  chief  difficulty  in  diagnosis  is  in  distinguishing 
simple  asphyxia  from  that  which  is  due  to  cerebral  lesions.  Cerebral  injury  and 
compression  may  be  detected  by  signs  of  damage  by  forceps  or  by  cranial  depression. 
Frequently  it  is  suspected  only  because  treatment  proves  useless,  although  applied 
while  the  asphyxia  is  slight. 

If  the  child  survives,  local  cerebral  paralysis  or  mental  defect  are  regarded  by 
most  authorities  as  indications  that  a  cerebral  lesion  existed,  but,  according  to 
Schultze  and  Jacobi,  asphxyia  alone  may  lead  to  idiocy.  Little  also  enumerates  it 
among  the  causes  of  infantile  spastic  paralysis. 
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A  natural  result  of  imperfect  respiration  is  the  persistence  of  more  or  less 
extensive  areas  of  the  foetal  form  of  lung  (congenital  atelectasis).  This  may  cause 
prolonged  respiratory  embarrassment  (see  also  Chapter  VII.,  p.  339). 

Pathological  Anatomy. — The  changes  found  after  death  resemble  somewhat 
those  characteristic  of  death  by  drowning.  The  right  side  of  the  heart  and  the 
great  veins  are  engorged.  Petechia  and  large  haemorrhages  may  be  found  in  the 
serous  membranes  and  viscera,  and  hemorrhagic  effusions  in  the  serous  cavities. 
The  lungs  are  hypersemic,  and,  if  the  baby  has  not  breathed,  are  foetal  in  form  and 
size.  If,  on  the  other  hand,  respiration  has  partly  been  established,  areas  of 
expanded  lung  stand  out  from  the  darker,  firmer,  and  more  sunken  patches  of 
atelectasis. 

The  respiratory  passages  contain  inhaled  mucus,  and  sometimes  meconium  and 
amniotic  fluid.  Often  similar  material  is  found  in  the  stomach,  into  which  it  has 
been  swallowed  during  the  irregular  inspiratory  efforts  which  the  foetus  made 
before  its  birth. 

ICTERUS  NEONATORUM. 

A  large  number  of  infants,  who  are  otherwise  in  perfect  health,  develop  jaundice 
shortly  after  birth.  Its  frequency  has  been  variously  stated.  Thus,  Holt  found 
it  in  33-3  per  cent.,  and  Cruse  in  84-4  per  cent.,  whilst  Breschet  contends  that  it  is 
never  absent.  Usually  it  begins  in  from  twenty-four  to  forty-eight  hours,  seldom 
after  the  fifth  day.  The  face  is  affected  first.  A  faint  yellow  tinge  of  the  skin 
and  sclerotics  is  all  that  can  be  seen  in  most  cases,  but  more  rarely  a  deep  yellow 
coloration  follows.  In  the  majority  the  urine  remains  free  from  bile  pigments 
as  far  as  can  be  determined  by  tlie  usual  tests,  but  examination  microscopically 
reveals  clumps  of  dark  pigment,  the  masses  jaunes  of  Parrot  and  Eobin,  which  have 
been  proved  to  be  bilirubin  by  Cruse.  The  urine  of  the  newly-born  appears  to  be 
incapable  of  keeping  bilirubin  in  solution.  Bile  salts  have  been  detected  in  the 
urine  by  Halberstam.  Simple  icterus  neonatorum  seldom  lasts  for  longer  than  a 
week  or  ten  days,  and  if  the  colour  deepens  after  this  time  some  more  serious  form 
of  jaundice  is  to  be  suspected.  Occasionally,  however,  as  Still  has  pointed  out, 
jaundice  indistinguishable  from  simple  icterus  neonatorum  persists  for  two  months, 
or  even  longer.  Apart  from  sleepiness,  no  toxic  symptoms  accompany  it,  the  pulse- 
rate  is  not  slowed,  and  the  child  remains  healthy.  It  is  more  common  in  premature 
infants,  and  more  intense  in  those  who  are  wasted  and  undersized. 

Pathological  Anatomy. — Icterus  neonatorum  is  not  a  fatal  disease,  so  that 
post-mortem  examinations  have  only  been  possible  when  some  complication  has 
been  present.  The  serous  membranes  and  interior  of  the  vessels  and  body  fluids 
are  stained  a  yellow  colour.  The  organs  participate  in  this  change  to  a  less  degree, 
the  spleen  and  kidneys  escaping,  as  far  as  can  be  seen.  The  liver  is  little  altered, 
often  being  only  slightly  yellow  or  yellow  in  patches.  Orth  has  found  clumps  of 
bilirubin  crystals  at  the  apices  of  the  pyramids  of  the  kidneys,  in  which  situation 
they  are  visible  to  the  unaided  eye,  and  also  similar  crystals  in  the  blood,  adipose 
tissue,  and  brain  and  other  viscera.  That  the  developing  teeth  may  be  pigmented 
by  bile  is  shown  in  a  case  of  the  writer's,  where  jaundice  dating  from  soon  after 
birth  entirely  disappeared,  but  as  each  tooth  erupted  it  was  seen  to  be  deeply 
impregnated  with  bile  pigment. 
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^Etiology. — Many  conjectures  have  been  made  as  to  its  cause.  Some  of  these 
have  now  been  proved  untenable  by  the  work  of  Stiidelmann,  Naunyn,  and  Min- 
kowski, who  have  shown  that  all  jaundice  is  hepatogenous.  These  need  not  be 
discussed.  Silbermann  and  others  have  ascribed  the  jaundice  to  a  rapid  destruction 
of  red  corpuscles  during  the  first  days  of  life.  This  fitted  in  with  the  falling  blood- 
count  of  erythrocytes  which  is  known  to  exist  after  about  the  third  day,  but  it  has 
since  been  shown  that  the  total  number  does  not  diminish  ;  the  decrease  is  apparent 
only,  and  is  due  to  an  increase  in  the  blood-plasma.  There  is  no  evidence  of  dis- 
integration of  red  blood-cells.  The  view  of  Knopf  el  macher  is  quite  comprehensible. 
He  holds  that  the  bile  capillaries  become  blocked  by  tenacious  bile,  the  product  of 
hyperactivity  of  the  liver  cells  immediately  after  birth,  in  consequence  of  their 
rich  blood-supply.  The  newly-formed  bile  cannot  flow  out  through  the  overfilled 
bile  capillaries,  and  therefore  passes  into  those  of  the  blood.  Pacchioni  believes 
that  the  fundamental  cause  is  the  loss  of  water  sustained  by  the  infant  in  the  first 
days  after  birth.  This  produces  a  condensation  of  the  fluids  of  the  body,  including 
the  blood,  and,  if  severe,  leads  to  the  formation  of  so  viscid  a  bile  that  it  cannot 
flow  freely  along  the  bile  channels,  and  is  absorbed  by  the  blood  and  lymph. 

Diagnosis. — The  diagnosis  is  from  the  more  severe  forms  of  jaundice  which 
occur  at  this  period.  Such  are  pathological,  of  which  there  are  three  specially 
important — septic  jaundice,  jaundice  due  to  congenital  atresia  or  absence  of  the 
gall-bladder  and  bile-ducts,  and  jaundice  due  to  syphilitic  cirrhosis  of  the  liver. 

In  the  case  of  septic  jaundice  the  baby  is  seriously  ill,  with  considerable  fever. 
The  umbilicus  is  usually  the  site  of  infection.  Pyogenic  micro-organisms  may  be 
grown  from  the  septic  focus,  and  sometimes  from  the  blood.  In  chronic  cases  sepsis 
sometimes  produces  jaundice,  not  by  intoxication  or  blood-infection,  but  by  spread 
of  inflammation  along  the  umbilical  vein  to  the  portal  fissure,  and  occlusion  of  the 
bile  channel  by  newly-formed  fibrous  tissue.  This  was  clearly  the  sequence  in  a 
patient  on  whom  the  writer  made  an  autopsy.  The  symptoms  were  those  of 
obstructive  jaundice. 

In  congenital  malformation  of  the  gall-bladder  and  bile-ducts,  jaundice  is  often 
postponed  for  one  or  two  weeks,  but,  being  developed,  gradually  increases  in 
intensity  until  death.  The  stools  are  white  from  absence  of  bile.  The  urine 
contains  bile  pigment,  but  no  urobilin,  as  can  be  demonstrated  by  the  spectroscope. 
The  liver,  and  often  the  spleen  also,  can  be  felt  to  be  enlarged.  This  condition  is 
more  fully  described  in  the  chapter  on  Diseases  of  the  Liver  (Chapter  V.,  p.  229). 

Syphilitic  cirrhosis  is  an  uncommon  cause  of  jaundice  at  this  age.  It  may  be 
suspected  if  other  signs  of  syphilis  are  present,  especially  if  this  is  corroborated 
by  a  positive  Wassermann  reaction. 

Other  rare  forms  of  icterus  neonatorum  must  be  considered. 

Glaister  has  described  a  form  of  hereditary  jaundice  which  appears  soon  after 
birth.  In  the  instance  which  he  recorded  a  woman  had  eight  children,  of  whom 
six  died  of  jaundice  within  a  short  time  of  birth.  Her  mother  had  twelve  children, 
all  of  whom  were  jaundiced  after  birth,  but  recovered.  Several  of  her  brother's 
children  were  also  jaundiced  during  the  first  few  days  of  life. 

Certain  authors  (Arkwright,  Auden,  Busfield)  have  reported  cases  of  familial 
jaundice  in  which  no  history  of  jaundice  in  previous  generations  was  obtainable. 
The  principal  features  of  this  condition  are  thus  summarized  by  Auden  :  [a)  The 
appearance  of  jaundice  in  successive  children  of  the  same  parents  ;  (b)  the  rapid 
development,  within  a  few  hours  of  birth,  of  jaundice,  which  quickly  becomes 
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profound  ;  (c)  a  drowsy  condition,  which  ends  in  convulsions  in  the  fatal  cases ; 
(d)  a  severe  anaemia  following  the  jaundice,  and  persisting  for  a  long  time  in  the 
children  who  survive  ;  and  (e)  the  hasmatogenous  character  of  the  jaundice  and 
absence  of  haemorrhages.  This  variety  of  jaundice  is  very  fatal,  only  eight  recover- 
ing out  of  thirty-one  cases  recorded  by  these  observers. 

By  the  title  Kernikterus,  Schrnorl,  Pfannenstiel,  Beneke  and  others  have  denoted 
a  fatal  form  of  jaundice  in  the  newly-born,  in  which  after  death  the  basal  cerebral 
ganglia  are  found  stained  deeply  yellow,  whilst  the  rest  of  the  brain  is  only  faintly 
tinged  ;  the  yellow  areas  show  necrosis  of  the  ganglion  cells,  which  is  probably  the 
cause  of  their  ready  absorption  of  bile  pigment.  Most  of  the  cases  have  been 
familial. 

Congenital  family  cholcemia  (congenital  acholuric  jaundice)  sometimes  dates 
from  birth  also.  It  is  a  familial  and  hereditary  disease  characterized  by  fluctuating 
jaundice,  anaemia,  and  enlargement  of  the  spleen,  and  to  a  less  extent  of  the  liver. 
The  blood-serum  contains  bile  pigment,  which,  however,  is  absent  from  the  urine. 
Bouts  of  irregular  pyrexia  occur.  The  red  blood-corpuscles  have  been  shown  to 
be  abnormally  fragile  (see  also  Chapter  V.,  p.  212). 

H.  D.  Eolleston  has  recorded  a  case  in  which  jaundice  began  at  the  end  of  the 
first  week,  due  to  syphilitic  inflammation  of  the  walls  of  the  bile-ducts.  Death  occurred 
two  weeks  later. 

Jaundice  is  also  symptomatic  of  the  haemorrhagic  diseases  described  by  Winckel 
and  by  Buhl  (see  section  on  Haemorrhage,  pp.  91,  92). 

The  severe  forms  of  jaundice  may  be  accompanied  by  haemorrhages. 

Treatment. — Simple  icterus  neonatorum  requires  no  treatment.  The  treat- 
ment of  the  more  serious  pathological  varieties  is  dealt  with  under  their  respective 
causes. 
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BREAST  SECRETION  AND  MASTITIS. 

Every  child,  whether  male  or  female,  develops  more  or  less  swelling  of  the 
breast.  It  begins  before  birth,  but  is  not  noticed  usually  until  the  second  or  third 
day.  For  about  nine  or  ten  days  it  increases,  and  then  gradually  lessens,  to  dis- 
appear altogether  at  the  end  of  the  third  week.  Milky  fluid  (known  as  "  witch's 
milk  ")  can  be  expressed  from  the  nipple,  and  corresponds  chemically  and  micro- 
scopically to  colostrum.  The  secretion  is  unaccompanied  by  constitutional  dis- 
turbance, and  must  be  regarded  as  physiological.  Probably  the  same  agent  which 
calls  forth  the  mammary  activity  in  the  mother,  and  which  is  circulating  in  the 
blood,  is  responsible  for  a  similar  reaction  in  the  foetus.  According  to  Halban,  this 
substance  is  a  secretion  of  the  chorionic  epithelium  of  the  placenta,  whilst  others 
hold  that  it  is  a  hormone  derived  from  the  corpus  luteum.  The  condition  requires 
no  treatment. 

Sometimes  the  distended  gland  becomes  infected  by  micro-organisms.  It  is 
said  that  these  may  already  be  lurking  in  the  lacteals,  but  more  probably  they  are 
obtained  from  without,  gaining  admission  through  the  nipple.     Cracked  or  sore 
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nipples  increase  this  clanger.  Trauma  is  often  the  direct  antecedent  of  infection, 
especially  that  injury  which  is  produced  by  ignorant  mothers  and  nurses  in  their 
endeavour  to  perform  the  rite  of  "  breaking  the  nipple  strings,"  a  practice  which 
should  be  forbidden  absolutely. 

The  child  is  feverish,  restless,  refuses  the  breast,  and  may  suffer  from  diarrhoea 
or  vomiting.  Its  breast  is  swollen,  red,  tender,  and  oedematous.  Suppuration 
may  take  place,  and  one  or  more  abscesses  be  formed. 

Prognosis. — The  outlook  is  favourable,  and  recovery  may  be  expected  in 
most  cases  in  a  few  days.  The  breast  has  been  destroyed  to  a  greater  or  less 
extent,  and  consequently  in  later  life  the  gland  may  prove  inefficient  for  suckling. 

Treatment. — If  abscesses  form,  they  must  be  opened  by  incisions  radiating 
from  the  nipple,  so  as  to  damage  the  lacteal  ducts  as  little  as  possible.  Otherwise 
compresses  soaked  in  lead  lotion  or  weak  solutions  of  alcohol  (40  per  cent.)  may  be 
applied.     Manipulation  must  be  avoided. 


UMBILICAL  INFECTION. 

Normally  the  umbilical  cord  separates  by  mummification  on  about  the  fifth  day, 
but  infection  leads  to  delay  and  disorder  in  the  process.  Before  separation  moist 
gangrene  is  not  uncommon,  the  cord  becoming  greenish,  sodden,  and  offensive, 
and  leaving  a  ragged  ulcer  at  its  base.  After  separation  a  grey  granulating  area 
discharging  a  little"  serous  fluid  may  persist  for  a  few  days.  This  condition — 
catarrhal  omphalitis — is  of  little  importance.  Umbilical  ulceration  is  another  result 
of  local  infection.  The  umbilical  folds  are  slightly  oedematous  and  reddened,  and 
on  separating  them  an  ulcer  can  be  seen,  discharging  pus  or  covered  by  a  fibrinous 
exudate.     It  may  extend  to  the  abdominal  wall. 

More  serious  is  umbilical  cellulitis  (omphalitis).  The  navel  is  swollen,  inflamed, 
and  often  projects  in  a  cone-shaped  fashion.  Pus  is  discharged  freely.  The 
oedema  and  redness,  sometimes  striated  by  the  scarlet  lines  of  lymphangitis,  may 
spread  in  the  abdominal  wall  as  far  as  the  symphysis  pubis.  Abscess  formation  is 
likely  to  occur.  Usually  the  navel  is  ulcerated.  It  is  accompanied  by  considerable 
constitutional  disturbance — fever,  restlessness,  anaemia  and  wasting,  and  vomiting 
or  diarrhoea — and  frequently  leads  to  septicaemia.  In  a  few  instances  the  cellulitis 
gradually  subsides. 

Umbilical  gangrene  is,  fortunately,  very  rare.  It  occurs  only  in  feeble  infants 
who  are  exposed  to  the  worst  hygienic  surroundings,  and  is  usually  preceded  by 
umbilical  ulceration  or  cellulitis.  The  destructive  process  rapidly  spreads  into  the 
deeper  tissues,  and  may  perforate  the  abdominal  wall,  permitting  protrusion  of  coils 
of  intestine.  Fsecal  fistula  and  general  peritonitis  may  follow  by  extension  into 
the  gut  and  general  peritoneal  cavity  respectively.     It  is  almost  invariably  fatal. 

Local  infection  of  the  umbilicus  may  be  complicated  by  inflammation  of  the 
umbilical  arteries  or  vein.  On  the  other  hand,  these  vessels  may  be  affected  while 
the  navel  is  normal  in  appearance.  Umbilical  arteritis  or  -periarteritis  may  involve 
the  whole  length  of  both  arteries,  or  may  be  confined  to  one  or  a  part  of  one,  either 
continuous  with  or  remote  from  the  navel.  The  infection  spreads  usually  along 
the  perivascular  tissue.  It  many  cases  the  condition  is  wholly  unsuspected ;  in 
others  pus  is  discharged  from  the  navel,  and  can  be  shown  to  emerge  from  the 
arteries  by  examination  with  a  probe.     The  arteries  may  be  felt  like  firm  cords 
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through  the  abdominal  wall.  The  local  suppuration  sometimes  leads  to  pelvic 
abscess  or  general  peritonitis.     Blood-infection  occurs  in  a  few  cases. 

Umbilical  phlebitis  and  periphlebitis  is  a  less  common  but  more  serious  condition, 
and  is  almost  always  fatal.  Often  there  are  no  local  signs  at  the  umbilicus.  The 
inflammation  spreads  rapidly  along  the  vein  to  the  liver,  which  may  become  the 
site  of  multiple  abscesses.  Signs  of  general  septicaemia  are  soon  manifest.  Jaundice 
develops,  and  gradually  deepens,  until  the  skin  becomes  bronzed.  Death  follows 
in  a  few  days. 

Hcemorrharjefrom  the  navel  is  usually  caused  by  umbilical  infection  (see  Htemor- 
rhage  in  the  Newly-Born).  The  umbilicus  is  also  the  common  portal  of  entry  for 
the  organisms  responsible  for  sepsis  in  its  various  forms,  for  erysipelas,  and  for 
tetanus  neonatorum. 

Treatment. — Efficient  prophylaxis  is  the  most  essential  treatment.  Until  the 
navel  has  healed,  it  must  be  treated  with  as  strict  aseptic  precautions  as  a  surgical 
wound.  When  local  infection  is  present,  all  that  is  possible  is  to  apply  antiseptic 
dressings  and  lotions,  to  keep  the  navel  covered,  to  incise  areas  of  cellulitis,  to  open 
abscesses  if  they  occur,  and  to  establish  free  drainage.  Collapse  must  be  combated 
by  stimulants.     (See  also  Chapter  XX.,  p.  1077.) 

GENERAL  SEPSIS  (SEPTICEMIA  AND  PYEMIA). 

The  newly -born  child  is  very  prone  to  septic  infection  ;  for  not  only  is  its  natural 
immunity  low,  but  there  are  many  unguarded  portals  by  which  micro-organisms 
can  gain  admission.  The  chief  of  these  is  the  umbilicus.  The  skin  and  mucous 
membranes  are  also  particularly  vulnerable,  because  they  desquamate  soon  after 
birth.  Other  less  common  channels  of  infection  are  the  lungs,  conjunctival  sac, 
and  middle  ear.  It  is  probable  that  occasionally  the  septicaemia  is  prenatal,  the 
infection  being  communicated  from  the  mother  to  the  child  through  the  placenta. 

Among  the  bacteria  which  cause  sepsis  in  the  newly-born,  the  staphylococci 
and  streptococci  occupy  the  first  place.  Others  are  the  pneumococcus,  B.  coli 
communis,  B.  pyocyaneus,  B.  lactis  aerogenes,  Gaertner's  bacillus,  the  gonococcus, 
and  rarely  a  bacillus  of  the  influenzal  group  of  organisms.  The  modes  of  infection 
are  various.  During  birth  it  is  due  to  contact  with  vaginal  discharges  or  imperfect 
surgical  cleanliness  on  the  part  of  the  attendant.  After  birth  it  may  be  derived 
from  the  hands  of  the  midwife,  from  the  dressing  applied  to  the  navel,  from  cow's 
milk,  and  more  rarely  from  breast  milk,  from  dirty  teats  and  bottles,  and  from  the 
water  of  the  bath.  In  lying-in  hospitals  it  occurs  in  epidemic  form,  being  conveyed 
from  one  child  to  another  by  dirty  hands  or  utensils.  It  is  more  common  in  children 
fed  artificially,  probably  because  the  protective  substances  in  which  the  mother's 
milk  is  rich  are  not  available,  and  because  cow's  milk  so  often  contains  a  large 
number  of  bacteria. 

Symptoms. — In  the  most  virulent  forms  death  takes  place  in  a  few  hours  or 
days  from  collapse,  without  any  of  the  usual  symptoms  of  septic  infection  having 
been  noticed.  In  some  the  disease  is  clinically  gastro-enteritis,  vomiting  and 
diarrhcea  being  associated  with  a  high  and  variable  temperature.  Other  forms  are 
meningeal  and  pneumonic.  In  the  former  the  child  is  febrile,  restless,  irritable,  and 
subconscious  ;  there  is  often  general  rigidity,  and  convulsions  may  occur.  In  the 
latter  the  respirations  are  rapid,  irregiUar,  and  shallow,  and  patches  of  dulness, 
with  or  without  bronchial  breathing,  can  be  detected  in  the  lungs. 
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The  most  characteristic  form  is  that  which  is  sufficiently  protracted  to  display 
the  constitutional  symptoms  of  sepsis,  accompanied  by  metastatic  suppurating  foci. 
In  these  cases  the  child  has  a  high  irregular  temperature,  is  drowsy  and  apathetic, 
and  becomes  gradually  thinner  and  more  ansemic.  Umbilical  suppuration  may  be 
obvious.  The  skin  is  grey  in  colour,  and  often  ulcerated  over  points  of  pressure 
such  as  the  sacrum  or  occiput.  Abscesses  are  formed  in  the  skin  or  subcutaneous 
tissues.  Suppuration  may  occur  in  the  serous  cavities,  and  thus  empyema,  pyo- 
pericardium,  meningitis,  pyogenic  arthritis,  or  peritonitis,  may  develop.  Epiphy- 
sitis may  cause  separation  of  one  or  more  epiphyses.  The  lungs  usually  contain 
many  foci  of  broncho-pneumonia,  some  of  which  have  softened  to  become  abscesses. 
Septic  thrombosis  of  the  umbilical  vein  may  cause  multiple  abscesses  in  the  liver 
also.. 

The  urine  generally  contains  albumin,  and  often  pus,  blood,  and  epithelial  and 
hyaline  casts.  The  blood  shows  a  great  diminution  in  erythrocytes,  deficient 
coagulability,  and  sometimes  a  polymorphonuclear  leucocytosis. 

Three  symptoms  which  are  characteristic  of  septic  infection  at  this  period  are 
oedema,  jaundice,  and  haemorrhage.  The  latter  may  occur  in  the  skin  in  the  form 
of  petechia?  or  large  ecchymoses,  from  the  mucous  membranes  and  into  the  viscera. 
It  may  be  widely  distributed  or  localized.  Haemorrhage  from  the  umbilicus  is  to 
be  explained  in  this  way  in  many  instances,  or  the  clinical  picture  may  resemble 
melmna  neonatorum.  The  rare  conditions  described  by  Buhl  and  Winckel  are 
probably  to  be  reckoned  as  varieties  of  sepsis  also. 

Diagnosis. — A  focus  of  suppuration — such  as  discharging  navel- — jaundice,  and 
haemorrhage,  offer  the  best  guides  to  the  diagnosis  of  sepsis.  If  these  are  absent, 
its  existence  cannot  be  more  than  problematical,  unless  organisms  are  grown 
from  the  blood.     This,  however,  is  not  possible  in  most  cases. 

Prognosis. — The  prognosis  is  always  grave.  Signs  of  collapse  without  local 
suppuration  are  omens  of  fatal  import.  The  younger  and  smaller  the  infant,  the 
worse  is  the  outlook. 

Treatment. — The  most  important  treatment  is  prophylactic.  Scrupulous 
cleanliness  must  be  observed  both  at  the  birth  of  the  child  and  subsequently.  The 
navel  dressing  must  be  sterilized.  All  utensils  must  be  boiled.  Breast  feeding 
must  be  insisted  upon  when  possible,  and  the  nipples  carefully  washed  before  and 
after  each  feed.  In  artificial  feeding  strict  precautions  must  be  taken  to  keep 
the  feeding-bottle  and  teats  aseptic.     The  milk  should  be  scalded. 

Little  can  be  done  when  infection  has  already  taken  place.  Stimulants,  such  as 
alcohol,  digitalis,  and  caffeine,  may  be  used  to  counteract  heart  failure.  Collapse 
is  best  treated  by  injection  of  normal  saline  subcutaneously  or  by  the  bowel. 
Abscesses  must  be  opened  and  empyemata  or  other  collections  of  pus  in  serous 
cavities  evacuated  and  treated  by  the  usual  surgical  methods. 

TETANUS  NEONATORUM  (TRISMUS  NEONATORUM). 

Tetanus  neonatorum  is  almost  invariably  an  umbilical  infection.  It  has  fre- 
quently occurred  in  epidemics.  Osier  mentions  that  in  certain  of  the  West  Indian 
islands  more  than  half  the  mortality  among  negro  children  has  been  due  to  this 
cause.  In  St.  Kilda,  one  of  the  Western  Hebrides,  of  125  children  84  died  within 
fourteen  days  of  birth.  Boutine  dressing  of  the  navel  with  iodoform  was  employed, 
and  the  disease  was  stamped  out  (Turner). 
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Symptoms.— It  begins  usually  between  the  third  and  tenth  days  of  life,  and 
may  end  fatally  in  a  few  hours  or  days.  Of  thirty-one  fatal  cases  collected  by  Lewis 
Smith,  twenty-four  died  within  two  days  of  the  onset.  The  earliest  symptom  is 
difficulty  in  sucking  due  to  trismus,  which,  at  first  induced  by  putting  the  child  to 
the  breast,  soon  becomes  persistent.  In  mild  cases  this  may  be  the  only  symptom, 
but  in  more  severe  infection  the  picture  of  tetanus  as  it  affects  adults  is  closely 
simulated.  Risus  sardonicus  and  tonic  contraction  of  muscles  causing  cyanosis, 
retraction  of  the  head,  opisthotonos,  and  fixation  of  the  limbs  in  the  flexed  position, 
are  all  present,  at  first  spasmodically  as  the  result  of  external  stimulation,  but  after- 
wards continuously.  The  muscular  spasm  makes  crying  difficult  and  swallowing 
impossible.  The  temperature  is  not  always  raised,  but  is  often  high  and  irregular. 
The  navel  may  be  ulcerated  or  suppurating,  but  frequently  there  is  only  a  slight 
serous  discharge  or  none  at  all.  Even  in  the  first  day  or  two  it  may  not  be  possible 
to  isolate  tetanus  bacilli.  If  the  child  recovers,  the  spasm  gradually  becomes  less 
intense,  until  it  passes  off  in  two  or  three  weeks.  The  mortality  is  high,  for 
between  70  and  80  per  cent.  die. 

As  in  the  case  of  adults,  no  specific  lesion  is  found  after  death. 

Diagnosis. — The  condition  is  usually  easily  diagnosed.  Spasmodic  contractions 
of  muscles  may  occur  in  intracranial  disease,  such  as  haemorrhage,  meningitis,  and 
encephalitis.  Knopfelmacher  mentions  a  case  where  congenital  hydrocephalus 
in  a  child  three  weeks  old  was  associated  with  intermittent  tonic  spasms.  These 
all  occurred  in  the  extremities,  and  were  provoked  by  handling  and  moving  the 
child.  Recently  Sutherland  has  recorded  a  case  of  cerebral  hypoplasia  in  a  baby 
whose  symptoms  very  closely  resembled  those  of  tetanus,  and  included  trismus. 

Prognosis. — The  onset  of  symptoms  within  the  first  week  proclaims  a  fatal  issue ; 
the  later  the  appearance  of  the  disease,  the  greater  is  the  chance  of  recovery. 

Treatment. — Unfortunately,  the  onset  of  symptoms  is  an  indication  that  certain 
of  the  nerve  cells  have  already  entered  into  affinity  with  the  toxins  generated  at 
the  umbilicus,  but  an  effort  should  be  made  to  neutralize  those  which  are  still 
unattached  by  the  injection  of  antitetanic  serum.  It  is  better  to  divide  the  dose, 
and  inject  part  subcutaneously,  and  part  into  the  subdural  space,  as  recommended 
by  Roux.  The  most  practicable  way  to  reach  the  subdural  space  in  the  first  days 
of  life  is  by  lumbar  puncture. 

The  navel  should  be  actively  treated  by  scraping  and  antiseptics.  Tizzoni 
advocates  silver  nitrate  as  the  best  germicide  for  the  tetanus  bacillus.  For  the 
rest  sedatives,  especially  chloral  and  bromides,  are  beneficial.  From  half  to  one 
grain  of  chloral  hydrate  may  be  given  by  the  mouth  or  2  to  3  grains  by  the  rectum 
every  two  hours.  Chloroform  may  be  used  as  a  temporary  measure  to  allay  the 
spasms. 

The  patients  are  difficult  to  feed,  and  nasal  feeding  has  to  be  resorted  to  in  nearly 
every  case. 

OPHTHALMIA  NEONATORUM. 

Ophthalmia  neonatorum  is  the  chief  single  cause  of  blindness.  Cohn  has  shown 
that  in  Germany  31  per  cent,  of  the  inmates  of  asylums  for  the  blind  owe  their  loss 
of  vision  to  this  disease.  In  the  United  States,  according  to  Fox,  it  accounts  for 
30  per  cent,  of  the  blind.  A  Commission  in  1889  found  that  in  the  United  Kingdom 
some  7,000  people  suffered  from  blindness  so  produced.     In  the  great  majority  of 
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cases  it  is  due  to  the  gonococcus,  and  infection  occurs  during  delivery,  the  eyelids 
being  bathed  in  the  maternal  discharges,  from  which  the  organisms  gain  an  entrance 
into  the  conjunctival  sac  when  the  eyes  are  opened.  More  rarely  the  pneumococcus, 
one  or  other  variety  of  streptococcus,  or  Bacillus  coli,  is  the  offending  organism. 
Other  modes  of  infection  are  from  the  hands  of  the  physician  or  midwife,  either  while 
the  child  is  still  unborn  or  after  delivery.  It  may  become  infected  later  indirectly 
from  the  mother  or  from  other  children. 

Symptoms. — Generally  the  disease  begins  on  the  second  or  third  day.  In  about 
three-fourths  of  the  cases  both  eyes  are  affected.  The  eyelids  become  more  and 
more  oedematous  and  reddened,  until  they  remain  closed.  At  first  the  discharge  is 
slightly  turbid  and  contains  a  few  flocculi,  but  after  a  day  or  two  it  is  more  abundant, 
creamy  and  yellowish-green  in  colour.  On  opening  the  eyes  this  often  spurts  out, 
having  obviously  been  under  considerable  tension  behind  the  apposed  lids.  The 
conjunctiva,  both  palpebral  and  globular,  is  seen  to  be  reddened  and  oedematous, 
and  after  the  first  few  days  is  granular.  Unless  blood-infection  occurs,  the  general 
condition  remains  good  and  there  is  no  constitutional  disturbance. 

In  from  two  to  four  weeks  the  discharge  diminishes,  and,  after  becoming  serous, 
stops.  The  conjunctiva  loses  its  granulation  and  cedema,  and  the  lids  return  to 
their  normal  size. 

Complications. — The  complication  most  to  be  feared  is  corneal  ulceration, 
since  it  often  causes  perforation,  and  may  lead  to  synechise,  staphylomata,  cataract, 
or  panophthalmitis,  and  destruction  of  the  eyeball.  Occasionally  multiple  ulcers 
are  formed,  which  by  fusion  may  affect  the  whole  cornea.  Other  complications  are 
cellulitis  or  ulceration  of  the  navel  and  gonorrhceal  arthritis  and  septicaemia. 

Diagnosis. — Suppurative  conjunctivitis  can  scarcely  be  mistaken,  and  the  only 
question  to  be  answered  is,  To  which  organism  is  it  due  ?  This  should  be  decided 
by  bacteriological  examination  of  the  discharge. 

Treatment. — The  prophylactic  measures  recommended  by  Crede  have  done 
much  to  reduce  the  frequency  and  severity  of  the  disease.  At  the  Central  Blind 
Asylum  of  Munich  the  percentage  of  cases  of  blindness  due  to  ophthalmia  neona- 
torum has  fallen  from  42-9  to  28-4  since  this  procedure  has  been  in  use.  It  consists 
in  bathing  the  eyelids  of  the  infant  directly  after  birth  with  sterilized  water  by  means 
of  pledgets  of  cotton-wool,  and  then  applying  1  drop  of  a  2  per  cent,  solution  of  silver 
nitrate  to  the  conjunctiva  by  a  glass  rod.  Infection  after  birth  can  be  avoided  by 
proper  observance  of  the  ordinary  rules  of  surgical  cleanliness.  When  one  eye  only 
is  affected,  the  other  must  be  carefully  bandaged  after  it  has  been  bathed  and  treated 
with  silver  nitrate  solution.     The  baby  should  lie  on  the  affected  side. 

Therapeutic  measures  should  be  directed  to  lessening  the  inflammation  and 
removing  the  discharge  as  quickly  as  possible.  Cold  compresses  made  of  six  or 
eight  layers  of  gauze  wrung  out  of  iced  water  may  be  applied,  but  need  to  be  changed 
frequently,  as  they  soon  become  sodden  with  pus.  The  discharge  may  be  removed 
by  douching  every  half-hour  or  hour  with  weak  antiseptic  lotions  or  boiled  water. 
Boracic  acid  (3  per  cent.),  permanganate  of  potash  (1  in  1,000),  or  perchloride  of 
mercury  (1  in  5,000),  are  suitable  solutions  for  the  purpose. 

Once  daily  the  conjunctiva  should  be  swabbed  over  with  a  2  per  cent,  solution 
of  silver  nitrate.  Atropine  sulphate  (0-5  per  cent.)  must  be  dropped  into  the  eye 
immediately  haziness  of  the  cornea  is  detected. 
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HEMORRHAGE. 

For  purposes  of  description,  the  haemorrhages  to  which  the  newly-born  are  prone 
may  be  classified  thus  : 

A.  Those  mechanically  produced  at  birth  : 

(i.)  Cephalhematoma. 

(ii.)  Intracranial  haemorrhage. 

(iii.)  Haematoma  of  the  sterno-cleido-mastoid  muscle, 
(iv.)  Visceral  haemorrhage. 

B.  Vaginal  haemorrhage. 

C.  Umbilical  haemorrhage. 

D.  Haemorrhage  due  to  infection  : 

(i.)  Syphilitic. 

(ii.)  Septic. 

(iii.)  Epidemic  hsemoglobinuria  (WinckePs  disease), 

(iv.)  Buhl's  disease. 

E.  The  "  haemorrhagic  disease  "  (Melaena  neonatorum). 

F.  Haemorrhage  due  to  severe  jaundice. 

G.  Haemophilia. 

Two  of  these  conditions,  sepsis  and  jaundice,  have  already  been  considered  ;  the 
others  will  now  be  described. 

A.  Hemorrhage  produced  mechanically  at  Birth. 

(i.)  Cephalhsematoma. — A  cephalhsematoma  is  an  effusion  of  blood  beneath  the 
periosteum  of  the  bones  forming  the  cranial  vault.  It  may  be  produced  during 
delivery,  but  more  often  is  detected  first  two  or  three  days  after  birth.  Its  usual 
situation  is  over  the  right  parietal  bone,  but  it  may  sometimes  be  seen  over  both 
parietals,  or  over  the  frontal,  occipital,  or  temporal  bones.  The  tumour  is  firm, 
and  its  outline  may  be  obscured  by  oedema  of  the  soft  tissues  lying  over  it.  When 
this  has  been  absorbed  its  situation  may  be  readily  demonstrated.  The  scalp  over 
it  can  be  lifted  up  and  shown  to  be  separate,  whilst  its  borders  are  strictly  limited 
by  the  cranial  sutures,  where  the  periosteum  is  more  firmly  adherent,  and  thus 
escapes  detachment  by  the  effused  blood.  In  this  way  it  forms  a  rounded  tense 
swelling,  whose  sides  slope  downward  with  more  or  less  abruptness  to  the  edge  of 
the  bone  over  which  it  lies.  At  first  it  increases,  reaching  its  maximum  usually 
in  about  a  week,  when  it  varies  in  size  from  that  of  a  hazelnut  to  that  of  a  hen's  egg, 
but  occasionally  is  considerably  larger.  The  scalp  may  show  signs  of  injury,  such 
as  laceration  or  haemorrhage,  but  is  often  quite  normal,  except  for  the  early  oedema. 

A  few  days  after  its  formation  softening  occurs  near  its  centre,  and  fluctuation 
may  be  detected.  The  contrast  between  the  fluid  central  area  and  its  margin  is 
often  so  great  that  on  palpation  it  appears  that  a  hole  in  the  skull  exists — an 
impression  which  may  lead  to  a  mistake  in  diagnosis  if  the  position  of  the  tumour 
is  overlooked.  This  bony  ring  is  easily  explained  if  we  consider  that  haemorrhage 
occurs  into  the'osteogenetic  tissue  between  the  periosteum  and  developed  bone. 
With  the  separation  of  the  periosteum,  the  most  superficial  part  of  the  bone-forming 
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layer  is  also  detached,  and,  continuing  its  function  in  its  new  situation,  produces  a 
bony  shell,  thickest  at  the  peripheral  part  of  the  tumour,  and  thinning  gradually 
towards  its  summit.  It  may  ultimately  form  a  complete  covering  for  the  smaller 
hsematomata.  In  some  cases  the  effused  blood  is  quickly  absorbed  without  new 
bone  formation,  and  no  trace  of  the  haeniatoma  remains.  In  others  the  process 
takes  several  weeks,  or  even  three  or  four  months,  and  a  definite  node  marks  the 
site  it  occupied. 

Diagnosis. — Caput  succedaneum  may  cause  difficulty  in  diagnosis  during  the 
first  few  days,  but  usually  is  easily  distinguished  by  the  readiness  with  which  it 
pits  on  pressure  and  by  its  position,  for  it  is  not  limited  by  the  cranial  sutures. 
Meningoceles  can  be  emptied  by  pressure,  become  more  tense  when  the  infant  cries, 
and,  those  produced  by  trauma  excepted,  are  found  in  the  region  of  the  sutures  and 
fontanelles. 

Complications. — Cephalhaematoma  may  be  accompanied  by  evidence  of  injury 
during  delivery,  such  as  cranial  deformity  or  fracture  of  cranial  bones,  laceration 
of,  or  haemorrhage  into,  the  scalp,  and  meningeal  or  cerebral  haemorrhage.  Not 
infrequently  asphyxia  neonatorum  occurs.  Very  rarely  blood  is  also  poured  out 
between  the  cranial  bones  and  the  dura  mater,  producing  a  condition  which  has 
been  called  cefhalhcematoma  internum.  This  blood  communicates  with  that 
under  the  pericranium  by  a  fissure  in  the  bone,  either  resulting  from  fracture  or 
developmental  in  origin.  Occasionally  the  blood-tumour  becomes  infected  and 
converted  into  an  abscess.  If  this  occurs,  the  condition,  which  is  usually  of  little 
moment,  becomes  very  serious,  and  may  cause  death  by  spread  of  the  inflammatory 
process  to  the  bones  or  meninges,  or  by  septicaemia. 

^Etiology. — The  most  acceptable  view  is  that  cephalhaematomata  are  due  to 
rupture  of  the  fragile  vessels  of  the  subperiosteal  tissue,  which  are  in  a  condition 
of  hyperaemia  and  stasis.  This  is  in  keeping  with  the  fact  that  they  are  usually 
found  over  the  right  parietal  bone,  for  this  is  the  presenting,  and  therefore  least  sup- 
ported, part  in  the  majority  of  births.  They  are  commoner  in  first-born  babies,  and 
especially  in  the  first-born  of  elderly  mothers,  indicating  that  the  resistance  of  the 
maternal  soft  parts  is  a  contributing  factor.  They  are  also  common  in  male  infants 
and  in  infants  delivered  through  small  pelves.  Additional  evidence  of  the  import- 
ance of  congestion  as  a  cause  is  the  frequent  association  of  asphyxia  neonatorum. 

In  a  few  cases  the  position  of  the  effused  blood  corresponds  to  a  local  injury, 
such  as  that  produced  by  forceps,  or  pressure  against  the  maternal  pelvis,  but  in 
the  majority  the  labour  has  been  devoid  of  special  difficulty.  Fritsch  is  of  opinion 
that  the  haemorrhage  is  not  due  so  much  to  congestion  as  to  dragging  on  the  scalp. 
He  believes  that  during  labour  the  scalp  adheres  closely  to  the  soft  parts  of  the 
parturient  canal.  In  the  intervals  between  the  pains  the  head  recedes,  but  the 
scalp,  being  held  by  the  soft  parts,  is  pulled  away  from  the  bone.  Frequent  repe- 
tition leads  to  a  mechanical  loosening  of  the  pericraniunfand  rupture  of  the  vessels 
beneath  it. 

Treatment. — A  simple  pad  and  bandage  to  protect  the  skin  and  prevent 
injury  is  all  that  is  required  as  a  rule.  Very  large  haematomata  may  be  opened, 
emptied  of  blood- clot,  and  closed  again  by  suture,  but  the  risk  of  infection  makes 
this  procedure  unjustifiable  in  any  but  exceptional  cases.  Puncture  and  aspira- 
tion add  an  element  of  danger  which  it  is  quite  unnecessary  to  run.     Compression 
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bandages  are  such  only  in  name,  unless  they  are  adjusted  so  tightly  as  to  endanger 
the  vitality  of  the  scalp,  and  are  better  avoided. 

If  suppuration  occurs,  free  incision  and  drainage  must  be  employed  without  delay. 

(ii.)  Intracranial  Haemorrhage  is  occasionally  produced  at  birth,  but  is  rare. 
The  bleeding  is  usually  meningeal,  scarcely  ever  into  the  brain  itself.  Haemorrhage 
into  the  lateral  ventricle  may  occur.  It  is  recorded  by  Spencer  that,  among  6,088 
deliveries,  death  of  the  foetus  during  delivery  or  soon  after  birth  was  caused  by 
meningeal  haemorrhage  in  fifty-three  cases.  Haemorrhage  into  the  brain  tissue 
occurred  in  only  one  normally-formed  foetus,  and  intraventricular  haemorrhage  in 
seven.  Such  haemorrhages,  whether  meningeal  or  cerebral,  follow  difficult  and 
protracted  labours,  and  are  often  accompanied  by  signs  of  pressure  by  forceps  and 
by  consequences  of  congestion  or  injury,  such  as  cephalhaematoma  and  asphyxia. 

Many  of  these  children  are  born  dead,  or  the  signs  of  intracranial  haemorrhage 
are  obscured  by  fatal  asphyxia  neonatorum.  In  others  cerebral  compression  is 
denoted  by  a  slow  pulse,  shallow,  grouped,  or  Cheyne-Stokes  respirations,  bulging 
and  tense  fontanelle,  convulsions,  and  paralysis.  These  symptoms  are  usually 
manifest  soon  after  birth,  but  in  some  cases  are  delayed  for  four  or  five  days.  The 
convulsions  may  be  general,  unilateral,  or  confined  to  one  limb  or  part  of  a  limb. 
They  may  be  only  temporary,  perhaps  giving  place  to  paralysis,  or,  if  the  child 
lives,  may  persist.  Cerebral  diplegia  is  ascribed  to  haemorrhage  produced  at  birth, 
but  the  first  signs  often  fail  to  appear  for  several  weeks  after  birth.  Finkelstein 
has  diagnosed  a  case  of  meningeal  haemorrhage  in  the  newly-born  by  finding 
altered  blood  in  the  fluid  withdrawn  by  lumbar  puncture.  When  the  condition  is 
not  rapidly  fatal,  and  localizing  signs  are  present,  the  skull  should  be  trephined 
and  the  blood-clot  removed.  Gushing  has  recorded  the  cases  of  four  infants  in 
whom  the  operation  was  performed  ;  two  recovered  (see  also  Chapter  XIV.,  p.  797). 

(iii.)  Hsematoma  of  the  Sterno-Cleido-Mastoid  Muscle  occurs  as  the  result  of  rup- 
ture of  its  fibres  by  injury  during  delivery.  Blood  is  extravasated,  and  finds  its 
way  under  the  muscle  sheath  and  between  the  muscle  fibres,  especially  between 
those  which  are  torn.  The  right  sterno-mastoid  muscle  is  the  more  often  affected  ; 
rarely  the  condition  is  bilateral.  A  small  tumour,  the  size  of  a  marble  or  a  walnut, 
forms  in  the  muscle  at  the  site  of  the  injury,  which  is  generally  at  the  junction  of 
its  upper  and  middle  thirds.  It  is  rather  indefinite  in  outline,  and  almost  carti- 
laginous in  consistence.  It  is  not  painful,  but  at  first  may  be  tender  on  pressure. 
Usually  the  tumour  is  not  noticed  until  a  week  or  ten  days  after  birth,  and  disappears 
in  about  twelve  months. 

Torticollis  may  occur,  the  chin  being  directed  in  some  cases  to  the  same  side, 
in  others  to  the  opposite.  It  is  usually  temporary,  but  permanent  torticollis  may 
be  caused  by  shortening  of  the  muscle.  If  the  tumour  be  examined  microscopically 
in  its  early  stages,  young  connective  tissue  is  seen,  and  torticollis  dating  from  early 
childhood,  and  associated  with  a  mass  of  fibrous  tissue  in  the  usual  position  of  a 
haematoma,  undoubtedly  occurs.  In  one  case  seen  by  the  writer  there  was  a  history 
that  during  infancy  a  "  lump  "  had  been  present  at  the  same  site. 

Apart  from  this  rare  sequel,  its  course  is  entirely  favourable,  and  complete 
recovery  follows  almost  invariably. 

^Etiology.—  As  a  rule  the  muscle  fibres  are  ruptured  by  being  mechanically 
overstretched,  and  this  can  only  be  brought  about,  in  unassisted  labours,  by  extreme 
rotation  of  the  head.    In  artificial  delivery  the  same  factor  is  chieflv  responsible. 
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Rupture  occurs  most  frequently  in  occipito-posterior  and  breech  presentations.  Most 
cases  cannot  be  ascribed  to  direct  violence,  the  result  of  manipulative  interference, 
but  forceps,  the  obstetrician's  fingers,  and  the  umbilical  cord,  have  each  been 
blamed. 

Treatment. — No  treatment  is  necessary  in  most  cases.  Gentle  massage  with 
a  lubricant  may  be  employed  after  the  first  few  weeks.  If  torticollis  threatens, 
passive  movements  may  be  tried,  to  stretch  the  affected  muscle. 

(iv.)  Visceral  Haemorrhage. — Haemorrhages  are  usually  found  in  one  or  more  of 
the  important  viscera  of  children  who  are  still-born  or  die  shortly  after  birth. 
Herbert  Spencer  has  made  130  autopsies  on  such  children,  and  found  that,  although 
visceral  haemorrhage  may  occur  under  any  condition  of  labour,  it  is  more  common 
and  severe  in  those  who  are  subjected  to  much  pressure  by  the  parturient  canal  or 
by  the  instruments  or  hand  of  the  attendant.  It  affects  especially  those  who  are 
delivered  by  the  lower  extremity.  Cerebral  haemorrhage  excepted,  haemorrhage 
into  the  viscera  is  more  frequently  met  with  in  pelvic  than  in  cephalic  presenta- 
tions. In  most  instances  it  is  probable  that  the  haemorrhage  is  accountable  for  the 
death  of  the  child.  In  130  post-mortem  examinations,  Spencer  found  haemorrhage 
into  the  brain  or  meninges  in  63  cases,  into  the  spinal  cord  in  30,  into  the  liver  in 
37,  into  the  lungs  in  23,  into  the  testes  in  15,  into  the  kidneys  in  38,  into  the  supra- 
renal glands  in  27,  and  in  a  few  instances  into  other  viscera. 

In  the  liver  the  haemorrhage  is  usually  found  on  its  anterior  surface,  beneath 
the  capsule,  which  it  strips  up,  blebs  containing  blood  being  formed.  Haemorrhage 
into  the  kidneys  may  occur  beneath  the  capsule  or  into  the  cortex  or  medulla,  but 
is  commonest  in  the  loose  tissue  of  the  hilum.  Many  deaths  in  the  first  few  days 
after  birth  are  due  to  haemorrhage  into  the  lungs.  Such  children  never  breathe 
well,  but  are  cold  and  blue,  with  a  subnormal  temperature.  Dulness  may  be 
detected  over  the  lung,  accompanied  by  weak  breath  sounds.  Generally  the  blood 
is  poured  into  the  pulmonary  base,  but  the  greater  part  of  a  lobe  or  lung  may 
be  affected. 

Suprarenal  Haemorrhage  in  early  life  is  particularly  interesting.  Hamill  was  able 
to  collect  ninety  cases  of  children  in  whom  this  condition  occurred.  These  include 
twenty-eight  still-born  infants.  From  careful  analysis  he  divided  them  into  three 
groups  :  (1)  Those  in  which  death  occurs  during  or  before  delivery,  due  to  manipu- 
lation and  trauma  ;  (2)  those  in  which  it  occurs  between  birth  and  detachment  of 
the  cord,  due  chiefly  to  infection  of  the  cord  ;  and  (3)  those  dying  afterwards,  in 
which  the  cause  is  unknown,  but  is  probably  of  an  infectious  or  toxic  nature.  By 
far  the  greatest  number  fall  into  the  first  group. 

The  right  suprarenal  is  more  often  affected  than  the  left ;  occasionally  haemor- 
rhages are  found  in  both.  If  the  haemorrhage  is  slight,  it  is  limited  to  the  medulla, 
but  sometimes  the  glands  are  converted  into  sacs  containing  fluid  blood.  This  may 
burst  through  the  cortex  and  peritoneum,  and  be  found  in  the  peritoneal  cavity. 
Purpura  is  a  common  accompaniment.     Death  may  be  hastened  by  convulsions. 

Examples  after  the  first  few  days  of  life  are  rare,  but  form  a  definite  clinical 
group  (see  Chapter  X.,  p.  577). 

The  chief  causes  of  visceral  haemorrhages  in  the  newly-born  are  mechanical 
squeezing  of  the  blood  into  certain  areas  during  the  act  of  birth,  and  external 
violence  by  rupturing  vessels  at  the  points  pressed  upon.  The  delicacy  of  the 
vessel  walls  is  a  contributing  cause,  for  the  haemorrhage  occurs  chiefly  in  those 
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organs  which  contain  many  thin-walled  vessels,  and  in  parts  where  they  are  least 
supported.     Spencer  disparages  the  importance  of  asphyxia  as  a  cause. 

Visceral  haemorrhage  after  the  first  day  or  two  of  life  may  be  due  to  infection 
of  the  cord,  to  syphilis,  or  to  the  "  hsemorrhagic  disease  "  of  infants  (melaena 
neonatorum).  Mattei  explained  the  frequency  of  hsamorrhagc  into  the  suprarenal 
bodies  by  their  situation  behind  the  liver.  He  believed  that  the  large  heavy 
infantile  liver  is  pressed  back  against  the  posterior  abdominal  wall  during  labour 
and  so  squeezes  the  inferior  vena  cava  against  the  vertebral  column,  damming 
back  the  blood  into  the  suprarenal  glands,  and  causing  it  to  burst  its  bounds. 

B.  Vaginal  Hmmorrhage. 

Bleeding  often  occurs  from  the  vagina  of  newly-born  girls.  It  is  not  com- 
parable to  other  haemorrhages  at  this  period,  for  it  is  unaccompanied  by  any  dis- 
turbance of  their  general  health.  As  a  rule  it  begins  on  the  fifth  day,  and  seldom 
lasts  for  more  than  twenty-four  or  thirty-six  hours,  although  it  may  recur.  It  is 
slight  in  amount,  not  enough  to  appear  as  drops,  and  in  only  a  few  cases  soils  the 
diaper.  Examination  of  the  vulva  reveals  a  little  blood-stained  mucus,  or  perhaps 
some  small  clots,  which  may  be  traced  to  the  hymeneal  orifice. 

Halban  speaks  of  the  condition  as  a  "  pregnancy  reaction."  He  has  demon- 
strated that  newly-born  girls,  with  few  exceptions,  show  congestion  of  the  uterus, 
accompanied  by  subepithelial  haemorrhages,  and  sometimes  haemorrhages  into  the 
uterine  cavity — changes  similar  to  those  found  in  menstruation.  In  adults  these 
are  excited  by  a  function  of  the  ovaries  ;  in  the  newly- born,  according  to  his  view, 
by  substances  circulating  in  the  blood  during  pregnancy,  derived  from  the  placenta. 
Soon  after  birth  the  mucosa  of  the  uterus  returns  to  its  normal  state,  and  the 
uterine  body  shrinks,  puerperal  involution  being  completed  in  about  three  weeks. 
Eegarded  in  this  way,  it  is  analogous  to  the  signs  of  prostatic  activity  in  newly- 
born  boys,  in  whom  Schlachta  has  described  hyperaemia,  secretion,  and  sometimes 
haemorrhages  and  infiltration  in  these  glands.  The  secretion  of  colostrum  and  milk 
by  newly-born  children  has  been  explained  in  the  same  way. 

Quite  apart  from  this  condition,  vaginal  haemorrhage  is  very  rarely  one  of 
the  manifestations  of  the  haemorrhagic  diseases  of  infancy. 

G.  Umbilical  Hcemorrhage. 

With  Knopfelmacher,  we  may  divide  the  haemorrhages  from  the  umbilicus  into 
three  groups.  In  the  first  the  bleeding  is  arterial,  and  occurs  from  the  stump  of 
the  cord  immediately,  or  at  most  a  few  hours,  after  birth,  in  spite  of  ligation.  It 
is  evidence  that  the  normal  occlusion  of  the  umbilical  artery  has  failed,  and  is  due 
to  an  unusual  blood- pressure  in  it.  This  results  from  imperfect  establishment  of 
the  adult  circulation,  such  as  occurs  in  asphyxia  neonatorum,  pulmonary  atelec- 
tasis, and  congenital  heart  disease.  Those  cases  which  occur  a  few  hours  after 
birth  are  explained  by  shrinking  of  the  cord  and  loosening  of  the  ligature. 

The  second  group  of  cases  is  much  smaller,  and  comprises  those  in  which  bleeding 
occurs  from  the  arteries  at  the  level  of  the  umbilicus  during  separation  of  the  cord. 
It  begins  usually  towards  the  end  of  the  first  week,  and  is  due  to  local  sepsis. 

In  the  third  and  largest  group,  that  of  parenchymatous  umbilical  hcemorrhage, 
the  blood  oozes  from  the  smaller  vessels  and  capillaries  at  the  junction  of  the  skin 
and  umbilical  cord.     It  may  occur  before  or  after  separation  of  the  cord,  but  is 
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uncommon  after  the  second  week.  It  usually  indicates  some  severe  constitutional 
disorder,  such  as  sepsis  or  syphilis,  and  may  be  part  of  the  condition  known  as 
"  melaena  neonatorum."  For  these  reasons  it  is  often  associated  with  bleeding  else- 
where, and  is  generally  fatal.    The  mortality,  according  to  Grandidier,  is  83  per  cent. 

Treatment. — The  application  of  another  firm  ligature  is  usually  sufficient  to 
stop  the  haemorrhage  which  comes  from  the  cord.  In  the  other  cases  a  1  in  20 
solution  of  suprarenal  extract  or  saturated  solution  of  calcium  chloride  may  be 
tried,  combined  with  pressure  by  a  firm  pad.  If  this  is  unsuccessful,  a  long  needle 
may  be  passed  under  the  umbilicus  from  side  to  side,  and  a  coarse  silk  ligature 
wound  round  this  in  a  figure-of-eight  manner,  so  compressing  the  umbilical  vessels; 

D.  Hemorrhages  due  to  Infection. 

(i.)  Haemorrhage  due  to  Syphilis. — Although  most  cases  of  haemorrhage  in  the 
newly-born  cannot  be  attributed  to  syphilis,  there  is  little  doubt  but  that  it  accounts 
for  a  few.  Abt  thought  that  two  out  of  a  series  of  twelve  were  so  caused,  and 
Wilson  records  ten  in  which  syphilis  was  present  in  either  the  parents  or  the  infant. 
The  bleeding  starts  at  birth,  or  very  soon  afterwards,  and  occurs  from  the  navel 
and  mucous  membranes,  and  into  the  skin.  Jaundice  is  often  present.  The  bleed- 
ing is  extensive  and  usually  fatal,  and  on  post-mortem  examination  haemorrhages 
may  be  found  in  the  viscera  and  serous  cavities,  associated  with  syphilitic  changes. 
Kundrat  has  pointed  out  the  occurrence  of  syphilitic  cirrhosis  of  the  liver,  with 
bleeding  from  the  bowel,  in  the  newly-born,  probably  due  to  portal  congestion. 

The  researches  of  Mraczek  afford  an  explanation  of  some  of  these  cases.  In 
hereditary  syphilis  he  describes  an  endarteritis  of  the  small  vessels,  and  changes  in 
the  walls  of  the  capillaries,  which  may  lead  to  complete  occlusion  of  their  lumina : 
Venous  stasis  is  so  produced,  and  haemorrhages  follow.  Both  he  and  Esser  record 
cases  in  which  this  condition  was  found  in  the  smaller  vessels  of  the  intestine  in 
melaena. 

(ii.)  Haemorrhage  due  to  Sepsis  has  already  been  dealt  with. 

(iii.)  Epidemic  Haemoglobinuria  (Winckel's  Diesase). — This  very  rare  disease  was 
first  fully  described  by  Winckel  in  1879,  but  attention  had  been  drawn  to  it  previ- 
ously by  Charrin  (1873)  and  Bigelow  (1875).  It  occurs  in  epidemics  usually  in 
lying-in  hospitals,  and  is  very  fatal,  almost  invariably  causing  death  in  a  few  days 
from  coma,  convulsions,  or  collapse.  It  begins  on  the  second  to  the  fourth  day, 
and  is  ushered  in  by  restlessness,  vomiting,  and  diarrhoea.  The  pulse  and  respira- 
tion become  rapid,  and  the  child  bronze-coloured  from  a  combination  of  jaundice 
and  cyanosis.  The  temperature  is  only  slightly  raised.  Prostration  follows,  often 
accentuated  by  convulsions.  The  urine  is  passed  with  straining,  and  usually 
contains  methaemoglobin,  but  sometimes  red  blood-corpuscles.  Albumin  and  blood- 
casts  may  be  present  also. 

Pathology. — Fatty  degeneration  and  haemorrhages  have  been  found  in  the 
various  organs.  The  spleen  is  enlarged  and  shows  granular  masses  of  blood-pig- 
ment. The  liver  and  kidney  are  usually  swollen  also.  The  blood  is  much  thickened 
and  contains  numerous  granules. 

The  aetiology  of  the  condition  is  unknown,  but  its  epidemicity  and  symptoms  make 
it  almost  certain  that  it  is  due  to  a  very  virulent  infection,  capable  of  producing 
rapid  destruction  of  the  blood-cells.   No  local  source  of  infection  has  been  discovered. 
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(iv.)  Buhl's  Disease  is  also  exceedingly  rare.  Feeble  respirations  and  cyanosis  may 
be  present  from  birth.  At  about  the  fifth  or  sixth  day  oedema  develops,  accompanied 
by  increasing  leebleness,  anaemia,  jaundice,  and  haemorrhages  into  the  skin  or 
viscera,  and  from  mucous  membranes.  Death  from  collapse  ensues  in  about  two 
weeks. 

The  changes  found  after  death  resemble  those  found  in  acute  yellow  atrophy 
or  phosphorus-poisoning.  Fatty  degeneration  is  far  advanced  in  the  liver,  kidneys, 
and  heart.  The  walls  of  the  pulmonary  alveoli  and  the  voluntary  muscles  are  also 
affected.     The  viscera  show  acute  parenchymatous  necrosis. 

Like  Winckel's  disease,  it  seems  to  be  due  to  an  infection,  possibly  through  the 
umbilicus,  but  its  cause  has  not  yet  been  elucidated. 

E.  The  "  Hcemorrhagic  Disease  "  (Melcena  neonatorum). 

When  other  varieties  of  haemorrhage  in  the  newly-born  have  been  considered, 
there  still  remains  a  small  group  to  which  the  somewhat  inappropriate  title  of 
melfiena  neonatorum  has  been  given.  Forty-five  cases  occurred  in  6,700  births 
(Townsend).  Twice  as  many  male  infants  are  affected  as  female.  The  aetiology 
of  this  condition  is  obscure. 

Bleeding  usually  begins  about  the  third  day,  but  may  date  from  birth,  or  be 
delayed  for  a  week  or  more.  The  commonest  source  of  bleeding  is  the  bowel,  from 
which  it  proceeded  in  twenty  of  a  series  of  fifty  cases  collected  by  C.  W.  Townsend. 
At  first  it  is  slight  in  amount,  the  meconium  being  stained  with  dark  blood  or 
containing  a  few  small  clots,  but  in  a  short  time  the  stools  may  consist  of  blood 
only,  either  fluid  or  as  a  mass  of  clot.  Haematemesis  occupies  the  second  position 
in  point  of  frequency.  It  occurred  in  fourteen  of  Townsend's  cases.  It  usually 
accompanies  melaena,  but  may  exist  alone.  In  forty-two  cases  reported  by  Silber- 
mann,  haematemesis  and  melaena  were  both  present  in  23  per  cent.,  and  haema- 
temesis alone  in  1C  per  cent.  Blood  may  also  come  from  the  mouth,  the  nose,  or 
the  navel,  and  haemorrhages  may  be  found  in  the  serous  spaces,  including  the 
meninges,  and  in  the  viscera,  especially  the  suprarenal  bodies.  The  temperature 
is  raised  at  the  onset,  but  collapse  soon  follows,  denoted  by  subnormal  tempera- 
ture, feeble,  rapid  pulse,  shallow  respirations,  coldness,  pallor,  and  suppression  of 
urine.  A  fatal  issue  is  to  be  feared  on  the  third  day.  Jaundice  is  frequently 
detectable,  though  not  severe. 

The  condition  is  always  serious,  usually  fatal.  Of  Townsend's  fifty  cases, 
thirty-one  died  and  nineteen  recovered.  However,  Still  records  seven  cases,  of 
which  four  recovered. 

Pathology. — Nothing  except  haemorrhages  is  found  in  most  instances.  Some- 
times haemorrhagic,  hyperaemic  areas  have  been  seen  in  the  gastro-intestinal  mucous 
membrane,  which  occasionally  has  shown  some  superficial  erosion.  Punched-out 
ulcers,  similar  to  the  peptic  ulcers  of  adults,  have  been  noted  in  the  stomach, 
duodenum,  and  oesophagus.  Moynihan  was  able  to  collect  sixteen  examples  from 
the  literature  in  which  the  duodenum  was  the  site  of  such  an  ulcer.  It  is  possible 
that  these  account  for  the  bleeding,  but  more  probably  they  mark  the  site  of 
haemorrhages,  which  have  led  to  necrosis,  the  necrosed  area  being  digested  and 
absorbed,  and  an  ulcer  remaining.  This  is  borne  out  by  the  occasional  association 
of  haemorrhages  elsewhere. 
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Diagnosis. — Symptomatic  hcemorrhage,  such  as  that  due  to  sepsis,  syphilis,  or 
local  gastro- intestinal  disorder,  must  be  considered.  Haemorrhage  which  originates 
by  sepsis  will  not  appear  directly  after  birth.  The  condition  of  the  umbilicus  may 
supply  the  clue  to  the  diagnosis.  Unless  a  bacteriological  examination  of  the 
blood  can  be  made  during  life,  it  is  impossible  to  exclude  sepsis  in  any  particular 
case,  so  that  it  is  more  than  likely  that  many  cases  of  so-called  "  haemorrhagic 
disease  "  are  really  examples  of  septic  infection  in  the  newly-born.  Syphilis  may 
be  detected  by  the  Wassermann  reaction.  An  enlarged  liver  may  be  felt  in  that 
form  of  bleeding  ascribed  by  Kundrat  to  syphilitic  hepatic  cirrhosis.  Other  signs 
of  syphilis  should  be  looked  for.  The  blood,  vomited  or  passed  by  the  bowel, 
may  have  been  swallowed,  and  have  its  source  in  ulceration  of  the  mouth  or  lips, 
syphilitic  rhinitis,  or  lacerations  of  the  mouth  or  pharynx  produced  during  delivery. 
Sometimes  it  is  derived  from  the  mother's  breast  if  her  nipples  are  cracked.  Such 
spurious  haemorrhages  are  usually  only  slight,  and  are  unaccompanied  by  con- 
stitutional disturbance. 

Treatment. — Satisfactory  results  have  followed  the  use  of  gelatine.  A  drachm 
of  a  5  per  cent,  solution  may  be  given  by  the  mouth  every  hour,  or  an  absolutely 
sterile  preparation  injected  subcutaneously.  For  subcutaneous  injection  a  10  per 
cent,  solution  may  be  employed,  2  drachms  being  injected  two  or  three  times  daily. 
Friihwald  recommends  the  following  formula  : 

Gelatin,  alba  (Merck)  . .  . .  . .     gr.  xxx. 

Sod.  chlor.  . .  . .  . .  gr.  ii. 

Aq.  destill.  . .  . .  . .  . .     5iii. 

One  ounce  should  be  given  hourly  by  the  mouth.     Adrenalin  solution,  ergot,  and 
perchloride  of  iron,  are  also  used. 

Kecently  J.  E.  Welch  has  advocated  the  use  of  normal  human  serum,  10  c.c. 
being  injected  subcutaneously  three  times  a  day.  This  dose  may  be  increased  or 
given  more  frequently  in  the  more  severe  cases.  The  blood  is  collected  from  the 
median  basilic  or  cephalic  vein  in  a  sterile  flask,  and  the  serum  is  drawn  off  as  soon 
as  it  separates.  It  is  then  ready  for  use.  He  reports  twelve  cases  in  which  this 
treatment  was  employed  ;  all  recovered. 

F.  Hemorrhage  due  to  Severe  Jaundice. 

This  is  considered  elsewhere,  and  needs  no  special  description  here  (see 
Chapter  V.,  p.  208). 

G.  Hcemophilia. 

Haemophilia  is  now  regarded  as  a  very  rare  cause  of  bleeding  in  early  infancy ; 
i  ndeed,  it  is  open  to  doubt  whether  it  occurs  at  this  period.  Grandidier  reported 
576  bleeders,  of  which  only  twelve  had  bleeding  from  any  source  during  the  first 
few  days  of  life.  In  the  past  the  term  has  been  used  to  cover  all  the  varieties  of 
haemorrhage  in  the  newly- born  for  which  no  satisfactory  explanation  is  forthcoming. 

It  may  be  suspected  if  a  family  history  of  haemophilia  is  obtainable. 
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PEMPHIGUS  NEONATORUM. 

Cases  of  pemphigus  in  the  newly-born  may  be  divided  into  syphilitic  and  non- 
syphilitic  groups.  The  former  is  prone  to  affect  the  palms  and  soles  (where  it  causes 
coarse  desquamation),  parts  which  in  non-syphilitic  pemphigus  always  escape. 
In  the  milder  and  non-syphilitic  forms  a  few  bullas  appear  either  synchronously 
or  in  crops,  and  are  scattered  widely  over  the  body.  Occasionally  they  occur  on 
the  mucous  membrane  of  the  mouth  and  palate,  rarely  on  the  scalp.  In  a  few  days 
the  bullae  shrivel  or  rupture,  and  if  they  have  not  become  infected  a  dry  crust  is 
formed,  covering  a  superficial  ulcer.  When  the  crust  has  peeled  off,  a  red  circular 
area  of  skin  remains.  Sometimes  the  eruption  is  thicker  and  more  diffuse,  leading 
to  almost  general  desquamation.  This  is  particularly  so  in  the  syphilitic  cases.  The 
bullae  may  suppurate. 

It  is  probable  that  non-syphilitic  pemphigus  is  not  always  evidence  of  the  same 
infection.  In  some  cases  the  baby  is  happy  and  well-nourished,  and  seems  little 
the  worse  for  its  eruption  ;  in  others  it  is  puny  and  wasted  ;  and  in  yet  others  the 
temperature  is  high  and  irregular,  and  severe  constitutional  symptoms  are  present, 
with  or  without  signs  of  local  sepsis.  The  disease  sometimes  occurs  in  epidemics, 
and  frequently  one  midwife  may  infect  a  series  of  children.  Staphylococci  and 
streptococci  have  been  obtained  from  the  bullae  on  many  occasions. 

Syphilitic  pemphigus  is  detected  by  the  distribution  referred  to  above,  by  other 
evidences  of  syphilis,  and  by  the  Wassermann  reaction.  SpirochsetEe  have  been 
found  in  the  blebs.  Subsequently  the  skin  may  be  pigmented  in  the  character- 
istic "  rusty  "  manner. 

Treatment. — Breaking  the  blebs  and  dusting  them  with  equal  parts  of  calomel 
starch  and  boracic  acid  is  the  most  effective  way  of  dealing  with  pemphigus  which 
is  due  to  sepsis.  In  the  marasmic  cases  cod-liver-oil  and  iron  are  indicated,  and 
attention  should  be  directed  to  the  feeding.  For  syphilitic  pemphigus  anti- 
syphilitic  treatment  is  required.  For  other  cases  arsenic  may  be  tried  ;  but  its 
effect  is  not  so  striking  as  in  the  pemphigus  of  adults  or  older  children  (see  also 
Chapter  XXIII.,  p.  1155). 

SCLERO-CEDEMA,   SCLEREMA,  PSEUDO-SCLEREMA,  AND 
SCLERODERMIA. 

There  is  no  doubt  that  much  confusion  still  exists  concerning  the  manner  by 
which  the  several  members  of  this  group  of  diseases  may  be  distinguished  the  one 
from  the  other.  Since  the  work  of  Denis  and  Billard,  Continental  authorities  have 
adopted,  for  the  most  part,  the  sharp  differentiation  which  they  drew  between 
sclero-cedema  and  sclerema,  conditions  which  had  been  considered  similar  hitherto. 
On  the  other  hand,  quite  recently,  Comba  at  a  congress  of  the  Italian  Pediatric 
Society  would  admit  no  distinction  between  them,  and  even  those  who  hold  that 
they  are  different  agree  that  both  may  occur  together  in  the  same  patient.  English 
authors  have  been  slow  to  accept  the  conclusions  of  Denis  and  Billard,  and  generally 
describe  one  condition  only,  which  they  designate  "  sclerema."  Some  of  the  cases 
which  they  have  recorded  under  this  title  do  not  conform  to  the  clinical  picture 
of  either  sclerema  or  sclero-cedema.  Luithlen  regards  them  as  examples  of  sclero- 
dermia  occurring  in  early  life. 
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To  avoid  further  misunderstanding,  I  shall  describe  sclero-cedema,  sclerema 
and  sclerodermia  as  separate  diseases,  according  to  the  view  which  is  held  by  most 
authorities,  and  for  the  present  shall  keep  apart  the  anomalous  English  cases 
under  the  title  "  pseudo-sclerema,"  as  has  already  been  done  by  John  Thomson. 

Table  showing  the  Chief  Differences  between  Sclero-CEdema,  Sclerema,  Psettdo- 
solerema  and  scleroderma. 


General    con- 
dition 

Season 

Age       . . 

Distribution 


Consistence. . 


Appearance  of 
skin 

Temperature 


Constitutional 
disturbance 

Course . . 


Sclero-CSdema. 


Premature,  weakly, 
or  wasted 

Winter 

First  week 


Spreads  from  ex- 
tremities ;  loose 
connective-tissue 
spaces 

Swelling;  which 
pits 


Cyanotic,  mottled, 
or  white 

Subnormal 


Considerable 


Rapid  ;  frequently 
fatal  in  a  few 
days 


Sclerema. 


Premature,  weakly, 
or  wasted 

Summer 

Birth  to  sixth 
month 

Spreads  from 
calves  ;  confined 
to  parts  where 
fat  is  present 

No  swelling;  does 
not  pit 


Yellowish  or  white 


Extraordinarily 
low 

Profound 


Rapid  ;  nearly  al- 
ways fatal  in  a 
few  days 


Paeudc-  Sclerema. 


Sclerodermia. 


Not        necessarily  :  Not     necessarily 
weakly  weakly 


Any 

In  first  weeks. 


Euttocks,  back, 
etc.;  patchy  and 
circumscribed 


Slight       swelling ; 
does  not  pit 


Bluish-pink,  livid, 
or  white 

Normal 

Slight  or  none 

Slow  ;  usually  re- 
cover 


Any 
Any  age 


General,  sym- 
metrical, or 
localized. 


Begins  as  oedema ; 
later  hard,  and 
does  not  pit 

White  and  shiny 


Normal 
None 


Slow  ;  always  re- 
cover 


Sclero-CEdema  (Sclerema  (Edematosum)  is  not  a  very  uncommon  condition. 
It  occurs  particularly  in  premature  infants,  twins,  and  those  who  are  weakly  and 
undersized  or  syphilitic.  It  is  more  prevalent  in  the  winter  months  and  in  cold 
climates. 

It  is  confined  to  children  in  the  first  week  of  life,  usually  beginning  on  the 
second  to  fourth  day,  very  rarely  after  two  weeks.     Exceptionally  it  is  congenital. 

Symptoms. — After  a  short  period  of  restlessness  and  refusal  of  food,  sclero- 
cedema  makes  its  appearance  usually  on  the  dorsa  of  the  feet,  in  the  lower  part 
of  the  abdominal  wall,  and  on  the  cheeks.  These  parts  become  swollen  and  tense, 
and  can  be  pitted  by  firm  pressure,  but  their  consistence  is  harder  than  that  of  simple 
oedema.  The  underlying  muscles  also  are  infiltrated  with  a  fluid  exudate.  Rarely 
the  tension  is  so  great  that  pitting  is  impossible.  The  skin  varies  in  colour  according 
to  the  age  of  the  infant.  If  sclero-cedema  occurs  before  desquamation  has  taken 
place,  it  has  the  parboiled  appearance  characteristic  of  the  first  day  or  two  of  life. 
In  others  it  is  cyanotic,  waxy,  or  mottled.     It  can  be  raised  from  the  deeper  tissues. 

The  swelling  rapidly  spreads  upwards,  and  may  affect  the  whole  body  except 
the  front  of  the  chest,     (Edema  of  the  penis  and  scrotum  is  nearly  always  present. 
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In  severe  cases  the  general  swelling  causes  the  child  to  be  stiff  and  motionless, 
and  its  skin  is  cold  to  the  touch.  The  temperature  is  subnormal,  being  about 
95°  F.  in  mild  cases,  but  sinking  as  low  as  90°  F.,  or  even  lower,  in  those  which  are 
more  severe.  The  respirations  are  slow  and  the  pulse  weak.  The  urine  is  small 
in  amount,  but  seldom  contains  albumin.  Death  may  take  place  in  a  few  days, 
the  child  becoming  more  and  more  stuporous,  and  its  heart's  action  increasingly 
feeble  until  collapse  follows.  Frequently  the  course  is  more  protracted  and  ends 
in  recovery. 

Morbid  Anatomy. — After  death  the  skin,  subcutaneous  tissues,  and  muscles, 
are  seen  to  be  soddened  with  a  watery  exudate.  The  mediastinal  tissue  may  he 
affected  similarly.  Venous  stasis  and  congestion  of  the  organs,  especially  those 
of  the  abdomen,  is  obvious.  Not  infrequently  the  lungs,  besides  being  congested, 
are  the  site  of  haemorrhages,  which  are  usually  small,  but  occasionally  extensive. 

Microscopical  examination  reveals  no  specific  lesion.  The  epidermis  is  often 
shallow  and  ill-developed,  but  this  is  only  to  be  expected  in  premature  or  feeble 
newly-born  infants.  The  subepidermal  tissues  are  swollen,  and  their  elements 
separated  by  the  exudate.     The  lymphatic  spaces  and  vessels  are  dilated. 

Occasionally  the  heart  muscle  shows  some  fatty  change. 

Pathogenesis. — It  is  questionable  whether  sclero-cedema  should  be  considered 
a  distinct  and  independent  disease.  Luithlen  holds  the  contrary  view,  and  believes 
the  peculiar  form  of  the  oedema  is  to  be  explained  by  the  age  and  feebleness  of  the 
child,  for  the  skin  and  subcutaneous  tissues,  and  especially  the  vessels,  are  not 
yet  fully  developed.  Feeble  circulation  and  respiration  with  deficient  oxygenation 
are  also  influential  in  producing  the  condition.  Another  factor  which  is  of  first 
importance  is  cold.  Given  a  feeble  or  premature  infant  and  exposure  to  cold,  it 
is  probable  that  any  condition  which  produces  vascular  congestion  may  cause 
sclero-cedema. 

Treatment.— Warmth  is  essential,  and  is  best  afforded  by  the  use  of  an  incu- 
bator. Hot  baths  and  massage  may  be  tried.  Badaloni  recommends  inunctions 
of  glycerine  to  which  10  per  cent,  of  iodide  of  ammonium  has  been  added.  Breast 
feeding  must  be  employed  if  possible,  but  it  is  often  necessary  to  feed  nasally  or 
by  the  bowel. 

Sclerema  (Sclerema  Adiposum). — According  to  Luithlen,  the  earliest  reference 
in  the  literature  to  sclerema  is  by  a  doctor  at  Ulm,  who  wrote  "  De  Fcetu  Rigido 
et  Frigido,"  in  1718.  The  first  exact  description  of  the  condition  we  owe  to  Denman, 
a  physician  of  the  Middlesex  Hospital,  who  is  quoted  by  Underwood  in  a  "  Treatise 
on  Children,"  in  1784. 

It  is  a  very  rare  affection,  and  is  much  less  common  than  sclero-cedema.  It 
occurs  not  only  in  the  first  few  days  after  birth,  but  at  any  time  up  to  the  sixth 
month  in  weakly,  premature,  and  marasmic  infants.  Very  seldom  is  it  congenital. 
A  majority  of  the  cases  follow  severe  infective  diarrhoea,  and  thus  it  is  met  with 
more  frequently  in  the  summer.     In  others  there  is  no  predisposing  disease. 

Symptoms. — Like  sclero-cedema,  it  begins  in  the  most  dependent  and  peripheral 
parts,  but  selects  those  which  are  richest  in  fat,  and  not  those  which  contain  the 
most  subcutaneous  loose  cellular  tissue.  Usually  the  calves  are  affected  first  and 
in  a  symmetrical  manner.  The  condition  soon  spreads  until  the  thighs,  trunk, 
and  neck,  are  involved.  Last  to  be  attacked  are  the  head  and  upper  extremities. 
The  penis  and  scrotum  (parts  in  which  fat  is  almost  lacking),  and  the  palms  and 
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soles  (parts  in  which  the  fat  is  subfacial)  escape.  The  skin  is  not  raised,  but  flat 
and  board-like,  and  yellowish  or  marble  white  in  colour.  It  cannot  be  picked  up 
or  stretched,  nor  can  it  be  indented  by  the  finger.  Ecchymoses  sometimes  appear, 
especially  on  the  legs. 

If  the  whole  body  is  affected,  the  child  lies  absolutely  rigid,  like  a  statue,  his 
face  mask-like,  and  his  limbs  slightly  flexed. 

Serious  constitutional  disturbance  is  always  present.  Usually  the  tempera- 
ture is  subnormal,  being  often  under  90°  F.,  whilst  such  extraordinarily  low  tempera- 
tures as  79°  F.  (Verson),  and  even  72°  F.  (Roger),  have  been  recorded.  Respirations 
are  as  slow  as  18  or  16  per  minute,  and  the  pulse-rate  falls  to  80,  60,  or  even  30,  per 
minute.  The  mucous  membranes  are  dry.  The  urine  is  very  scanty,  highly- 
coloured,  and  may  contain  albumin.  Convulsions  may  occur.  Feeding  is  very 
difficult,  and  death  by  coma  is  to  be  expected  in  from  two  to  eight  days.  Very 
rarely  the  course  is  more  protracted  and  ends  in  recovery  (Rommel).  If  the  disease 
is  complicated  by  pneumonia  or  other  infection,  fever  may  be  present  throughout. 

Morbid  Anatomy. — The  most  striking  change  found  after  death  is  an  extreme 
dryness  and  hardness  of  the  skin  and  subcutaneous  tissues.  On  incision,  little 
or  no  fluid  escapes.  They  cut  and  appear  like  stearin.  Atelectasis  is  usually 
present.  Sometimes  evidences  of  gastro-enteritis  are  visible,  and  occasionally  of 
complications,  such  as  pneumonia,  bronchitis,  or  pleural  effusion.  Small  haemorrhages 
may  be  seen  in  the  peritoneum,  the  pleura,  and  the  meninges,  and  between  the 
spinal  cord  and  its  membranes.    The  heart  and  liver  may  show  fatty  degeneration. 

Sclerema  has  been  studied  histologically,  especially  by  Clementowsky,  Parrot, 
Northrup,  Ballantyne,  and  Luithlen.  All  are  agreed  that  no  gross  changes  exist. 
The  rete  is  normal  or  slightly  thinned.  The  fibrous  bundles  of  the  corium  are 
arranged  more  closely  than  usual,  its  vessels  being  empty  and  constricted  ;  the  fatty 
layer  is  much  in  evidence,  contains  large  numbers  of  fatty  acid  crystals,  and  is 
traversed  by  more  or  less  broad  connective-tissue  bundles.  Where  the  fibrous 
strands  are  broadest  the  cells  of  the  enclosed  adipose  tissue  are  smaller,  and  contain 
unusually  obvious  nuclei,  whilst  where  they  are  finer  the  fat  cells  are  larger.  There 
is  nothing  characteristic  about  these  changes.  They  originate  merely  from  the 
enfeeblement  and  marasmus  to  which  the  child  is  reduced. 

Pathogenesis. — Billard  believed  that  the  condition  is  to  be  explained  by  solidi- 
fication of  fat.  He  thought  that  this  change  normally  occurred  at  death,  but  in 
sclerema  is  produced  prematurely  by  loss  of  heat  from  any  cause.  Schindler, 
Ritter,  Soltmann,  and  others,  emphasized  the  truth  that  loss  of  fluid  is  a  common 
precursor,  and  ascribed  sclerema  to  drying  up  of  the  body.  Langer  and  Knopfel- 
macher  have  made  chemical  examinations  of  the  fat  in  newly-born  infants.  The 
latter  considers  that  three  factors  enter  into  the  causation  of  this  disease  :  (1)  loss 
of  fluid,  (2)  lowering  of  temperature,  (3)  the  high  solidifying-point  of  infant's  fat. 
This  is  due  to  the  small  proportion  of  oleic  acid,  which  amounts  to  only  43-3  per 
cent.,  and  does  not  equal  the  proportion  found  in  the  fat  of  adults — namely,  65  per 
cent. — until  the  child  is  twelve  months  old.  On  the  other  hand,  Thiemich  and 
Siegert  state  that  there  is  no  deficiency  in  oleic  acid. 

Other  hypotheses  are  that  the  disease  is  bacterial  in  origin,  or  arises  from  vaso- 
motor disturbance,  but  there  is  little  to  support  these  conjectures. 

Diagnosis. — It  is  distinguished  from  sclero-cedema  by  the  absence  of  swelling, 
the  board-like  induration,  fixity  and  colour  of  the  skin.     Unlike  sclero-cedema,  it 
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cannot  be  pitted  by  pressure.  Moreover,  it  is  not  confined  to  the  first  days  of  life. 
The  temperature  is  lower,  and  constitutional  disturbance  and  prognosis  worse.  It 
occurs  usually  in  summer,  whilst  sclero-oedema  is  commoner  m  winter. 

The  resemblance  between  sclerema  and  that  stage  of  sclero-cedema  when  the 
subcutaneous  exudation  has  been  absorbed  is  sometimes  very  close.  In  these  cases 
the  muscles  are  still  temporarily  infiltrated,  feel  hard,  and  resist  pitting.  In- 
duration without  swelling  exists  as  in  sclerema.  The  previous  swelling  of  the 
surface  and  the  subsequent  softening  of  the  muscles  suggest  the  true  diagnosis. 

Treatment. — Warmth  must  be  provided  by  the  use  of  an  incubator.  As  long 
as  possible  breast  feeding  should  be  employed  ;  but  this  may  fail,  and  spoon  or  nasal 
feeding  may  become  necessary.  Massage  or  hot  baths  are  sometimes  beneficial. 
Rommel  advocates  the  subcutaneous  injection  of  2J  drachms  of  normal  saline 
three  times  a  day,  possibly  in  conj  unction  with  saline  per  rectum. 

Pseudo-Sclerema. — Under  this  title  a  condition  is  here  described  which  bears 
some  resemblance  to  both  sclero-cedema  and  sclerema.  Apparently  it  occurs 
more  commonly  in  the  British  Isles  than  either  of  the  preceding  conditions.  The 
descriptions  of  sclerema  which  are  to  be  found  in  many  of  the  English  textbooks 
do  not  correspond  so  closely  to  sclerema,  as  it  is  understood  elsewhere,  as  to  the 
disease  about  to  be  considered.  Moreover,  as  pointed  out  by  Luithlen,  some  of 
the  examples  of  this  affection  have  been  demonstrated  as  true  sclerema,  and  in- 
cluded in  the  literature  under  that  name.  Such  are  cases  described  by  Angel 
Money,  Barrs,  Garrod,  Blacker,  and  Bunch. 

Symptoms. — The  condition  begins  in  the  first  weeks  of  life,  usually  before  the 
end  of  the  first  month.  It  does  not  affect  peripheral  parts  first,  but  is  noticed  as 
circumscribed  foci  of  induration,  usually  on  the  buttocks,  thighs,  or  back,  but 
sometimes  on  the  cheeks.  These  areas  do  not  pit  on  pressure,  nor  are  they  diffuse. 
They  do  not  gradually  merge  into  the  neighbouring  healthy  tissue,  as  does  sclerema. 
Often  they  are  very  sharply  defined,  and  limited  by  an  irregular  bayed  margin. 
The  colour  of  the  skin  is  frequently  pale  bluish-pink  ;  sometimes  it  is  pallid,  some- 
times livid. 

These  infants  are  not  necessarily  weakly  or  marasmic  ;  indeed,  there  may  be 
little  or  no  constitutional  disturbance.  The  temperature  is  not  subnormal,  and 
the  pulse  and  respiration  rates  are  not  slowed. 

The  cases  generally  end  in  recovery.  The  areas  of  hardening  gradually  break 
up  into  smaller  islets,  each  of  which  softens  and  ultimately  disappears.  The  whole 
course  of  the  disease  is  extended  over  from  one  to  four  months.  It  gradually 
develops,  perhaps  not  reaching  its  acme  for  several  weeks,  and  as  gradually  declines. 

Diagnosis. — It  is  distinguished  from  both  sclero-cedema  and  sclerema  by  the 
position  of  its  onset,  by  its  distribution,  by  the  presence  of  definite  circumscribed 
patches,  by  its  chronicity,  and  especially  by  the  absence  of  severe  constitutional 
disturbance,  and  the  favourable  course.  From  sclero-cedema  it  is  also  known  by 
the  fact  that  it  does  not  pit  on  pressure  ;  from  sclerema,  by  the  colour  of  the  skin. 

As  Luithlen  has  pointed  out,  it  resembles  more  closely  sclerodermia  as  the  latter 
occurs  in  early  infancy,  and  it  is  open  to  question  whether  it  should  not  be  included 
under  that  title.  However,  it  is  not  accompanied  by  a  glistening,  shiny  skin  nor 
by  sclerodactyly. 

Treatment. — Warmth,  cod-liver-oil  internally,  and  the  application  of  emollients 
such  as  blue  ointment  or  cod-liver-oil  to  the  skin,  appear  to  be  beneficial. 
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Sclerodermia  is  an  affection  rarely  met  with  in  the  first  weeks  of  life.  Usually 
it  begins  as  an  cedematous  swelling,  which  leads  to  a  coarse  thickening  and  hardening 
of  the  skin  and  connective  tissue,  and  ends  in  atrophy  of  these  parts.  It  may  be 
diffuse  and  affect  the  whole  surface  of  the  body.  If  this  occurs,  the  patient  is  hide- 
bound, unable  to  be  put  in  the  sitting  position,  or  in  severe  cases  even  to  roll  over. 
The  face  is  mask-like,  the  eyes  being  always  open  and  unable  to  shut.  The  mouth 
is  also  open,  and  for  this  reason  breast  feeding  may  have  to  be  replaced  by  spoon 
feeding. 

Occasionally  sclerodactyly  is  present.  The  fingers  are  thin,  slender,  contracted, 
and  covered  by  a  shiny,  parchment-like  skin,  which  is  bound  down  to  them  closely, 
and  prevents  movement,  except  to  a  very  slight  degree.  This  condition  usually 
accompanies  a  symmetrical  sclerodermia  of  the  face  and  extremities  rather  than  the 
general  form. 

If  the  disease  occurs  as  a  white,  shiny,  enamel-like  patch,  it  is  known  as 
"  morphoea."  Sometimes  these  areas  are  surrounded  by  a  lilac-coloured  band. 
The  hair  falls  out  in  the  affected  skin. 

In  a  case  recently  under  the  care  of  the  writer,  sclerodermia  and  sclerodactyly 
were  associated  with  hardening  of  the  muscles. 

There  is  no  constitutional  disturbance,  but,  naturally,  development  and  growth 
are  retarded.     The  course  is  slow,  but  apparently  infants  always  recover. 

Pathology. — The  connective  tissue  is  swollen,  glassy,  and  appears  to  be 
sodden  with  a  viscous  fluid  which  has  coagulated.  There  is  fibrous  tissue  over- 
growth, but  diminution  in  elastic  fibres.  The  vessels  are  either  narrowed  or  occluded. 
Most  authorities  regard  it  as  a  trophoneurosis. 

Teeatment. — Hot  packs  and  emollient  applications  may  be  used.  Thyroid 
extract  has  been  successful  in  some  cases.  Local  injection  of  thiosinamin  (J  to  1  c.c. 
with  10  per  cent,  glycerine)  has  been  recommended  recently.  Tonic  treatment  by 
iron  and  arsenic  is  beneficial  (see  also  Chapter  XXIII.,  p.  1161). 
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DISEASES  OF  NUTRITION 
EDMUND  CAUTLEY. 

1.  Atrophy.  2.   Rickets.  3.  Scurvy. 

1.   ATROPHY. 

Synonyms. — Inanition  ;  Athrepsia  ;  Malnutrition  ;  Infantile  atrophy  ;  Marasmus. 

Wasting  affections  of  children  are  acute  or  chronic.  The  term  acute  inanition 
or  acute  atrophy  is  used  for  the  cases  in  which  emaciation  takes  place  with  great 
rapidity.  Chronic  atrophy  includes  a  large  number  of  different  conditions  in 
which  the  main  feature  is  a  progressive  loss  of  flesh  or  a  prolonged  period  of  lack 
of  gain  in  weight.  In  its  early  stages  it  is  spoken  of  as  malnutrition,  and  in  late 
stages  and  extreme  forms  it  is  called  marasmus.  The  wasting  may  be  due  to 
disease,  or  the  consequence  of  starvation  or  of  a  diet  which  is  sufficient  in  quantity, 
but  unsuitable  in  quality.  Hence  it  may  occur  at  any  age.  In  infants,  generally 
in  the  first  year  of  life,  it  is  spoken  of  as  infantile  atrophy.  Loss  of  flesh,  or  inability 
to  gain  weight,  is  the  only  definite  clinical  feature. 

Acute  Inanition  or  Acute  Atrophy  is  almost  always  due  to  a  deficient  supply 
or  an  excessive  loss  of  fluid.  Thus,  it  may  be  the  effect  of  unsuspected  starvation 
in  the  case  of  a  breast-fed  infant  when  the  maternal  breasts  are  large,  flabby,  and 
secrete  little  milk.  More  often  it  results  from  acute  vomiting,  such  as  occurs  in 
recurrent  vomiting  and  acidosis,  or  from  the  various  types  of  virulent  diarrhoea. 
There  is  a  remarkably  rapid  loss  of  weight  in  these  cases.  An  infant  becomes 
pallid  and  prostrated.  Its  extremities  are  cold,  and  the  skin  is  dry  and  inelastic, 
sometimes  covered  with  clammy  sweat.  The  fontanelle  is  sunken,  and  the  edges 
of  the  cranial  bones  overlap.  The  pupils  are  small  or  pin-point.  The  mental 
state  is  one  of  irritability  or  fretfulness,  and  passes  into  semi-stupor.  The  tem- 
perature is  subnormal,  the  pulse  weak  and  frequent,  and  the  breathing  shallow  and 
irregular.  The  appetite  is  lost.  Vomiting  may  be  absent,  or  may  follow  the 
ingestion  of  several  meals,  as  the  result  of  overdistension  of  the  stomach  from  loss 
of  its  motor  power.  The  stools  are  sometimes  normal ;  more  often  they  contain 
undigested  food,  and  frequently  mucus.  If  no  food  is  taken  or  passed  through  the 
pylorus,  the  stools  consist  of  epithelial  debris,  mucus,  and  bile,  and  look  like 
meconium.     Such  stools  are  seen  in  severe  infantile  pyloric  obstruction. 

In  serious  cases  the  asthenia  increases.  It  may  be  associated  with  slight 
cyanosis  of  the  lips  and  diarrhoea,  and  prove  fatal  in  a  few  days.  In  less  severe 
ones  life  may  be  prolonged  for  three  to  six  weeks,  diarrhoea  and  vomiting  being 
present  and  the  emaciation  progressive.  The  younger  the  child,  the  more  rapid 
is  the  progress  and  the  worse  the  prognosis.     Cases  due  to  starvation  are  generally 
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curable  when  treated  by  suitable  diet.  It  is  important  that  the  diet  should  be 
simple,  bland  and  easily  digestible  at  first,  for  the  mucous  membrane  and  glands 
are  incapable  of  suddenly  dealing  with  a  liberal  supply  of  food,  and  fatal  diarrhoea 
may  be  induced.  If  the  illness  is  due  to  diarrhoeal  disease,  the  treatment  is  that 
appropriate  thereto.  Rectal,  subcutaneous  or  intraperitoneal  injections  of  normal 
saline  are  often  needed.  The  child  must  be  kept  warm,  carefully  fed,  and  handled 
as  little  as  possible. 

Chronic  Atrophy. — One  or  more  of  several  factors  is  concerned  in  the  produc- 
tion of  loss  of  flesh,  even  if  we  eliminate  the  presence  of  actual  disease.  Possibly 
there  is  an  inherited  defect  of  tissue,  a  congenital  disability  to  assimilate  food.  A 
family  history  of  tuberculosis  or  syphilis  is  of  great  importance.  Apart  from  the 
transmission  of  actual  disease,  there  results  a  feeble  vitality  in  the  infant,  due  to 
the  inheritance  of  imperfect  tissues,  which  are  incapable  of  carrying  on  efficiently 
the  functions  of  digestion,  absorption,  and  assimilation. 

Imperfect  development  depends  on  antenatal  conditions,  diet,  and  environment. 
About  80  per  cent,  of  all  infants  are  bom  healthy.  The  debility  of  the  remainder 
is  consequent  on  morbid  heredity,  notably  tuberculosis,  syphilis,  alcoholism, 
neuroses,  and  general  debility,  and  to  a  less  extent  on  factors  affecting  the  mother 
during  pregnancy.  Anything  which  impairs  the  health  of  the  expectant  mother 
is  more  or  less  injurious  to  the  unborn  child. 

Prematurity  is  apt  to  ensue  on  inherited  disease,  and  is  a  common  cause  of 
malnutrition.  Mortality  statistics  show  an  apparent  increase  in  the  inherent 
predisposition  to  death  in  early  life  from  prematurity,  defective  vitality,  and  con- 
genital defects.  In  part  this  is  because  many  stillborn  infants  formerly  escaped 
registration,  and  now  appear  in  statistics  as  prematurely  born.  But  this  is  not 
the  sole  explanation,  and  it  is  a  curious  fact  that  the  mortality  from  wasting  diseases 
is  much  greater  among  male  than  female  infants.  A  good  deal  of  the  increase  in 
this  mortality  is  an  indirect  effect  of  improvements  in  general  hygiene,  environ- 
ment, food-supply,  and  medical  science.  As  a  result  of  these  causes  there  is  in 
existence  a  steadily  increasing  number  of  physically  and  mentally  feeble  creatures, 
who  attain  an  age  at  which  they  are  enabled  to  transmit  their  defective  vitality. 
Fortunately,  the  influence  of  morbid  heredity  tends  to  die  out  by  the  extinction 
of  the  family  or  through  marriage  with  healthy  subjects  ;  and,  in  addition,  there  is 
a  constant  tendency  to  a  mean  in  physical  and  mental  development. 

Congenital  defects  may  show  themselves  in  the  form  of  malformations  of  the 
digestive  tract  or  other  structures,  which  lead  to  impaired  nutrition.  Among 
these  may  be  mentioned  hare-lip  and  cleft  palate  ;  stenosis  and  atresia  of  the 
oesophagus,  pylorus,  small  and  large  intestine,  and  anus  ;  congenital  heart  disease  ; 
and  defects  of  the  urogenital  system. 

After  birth  the  wasting  may  depend  on  inability  to  suck,  in  consequence  of 
structural  defects  of  the  lips  or  palate,  tonsillar  hypertrophy,  the  nasal  obstruction 
of  snuffles  or  adenoids,  inflammatory  affections  of  the  nose  or  throat,  or  palatal 
palsy  ;  or  it  may  be  due  to  small  or  retracted  maternal  nipples  or  an  unsuitable 
teat.  More  frequently  the  refusal  to  suck  depends  on  anorexia  or  displeasing  food. 
In  rare  instances  there  is  no  obvious  explanation,  and  one  is  driven  to  assume 
an  imperfection  in  co-ordination  or  in  development  of  the  nerve  centres  for  suction 
and  deglutition.  Some  of  these  infants  may  suddenly  begin  to  suckle  normally. 
In  a  remarkable  case  reported  by  Pinard,  the  reflex  area  for  sucking  receded 
gradually  from  the  tip  to  the  base  of  the  tongue,  death  resulting  from  hydro- 
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cephalus.  In  a  patient  in  whom  I  could  find  no  evident  cause  for  the  refusal  to 
suck,  death  was  due  to  tuberculosis.  In  other  instances  it  depends  on  temper  or 
on  mental  defect. 

At  all  ages  environment  has  a  potent  influence  on  development,  and  conse- 
quently on  malnutrition.  Overcrowding,  defective  hygiene,  insufficient  clothing, 
exposure  to  inclement  weather,  lack  of  sleep,  overfatigue,  and  general  neglect, 
are  deleterious.  Education  is  not  an  unmixed  blessing.  Children,  who  in  former 
days  added  to  the  family  exchequer,  are  kept  at  school.  Many  of  them  suffer 
from  mental  strain,  and,  in  winter  especially,  from  insufficient  fresh  air,  light,  and 
exercise,  as  well  as  defective  diet.  The  parents  are  perhaps  unable  to  provide 
enough  food,  and  the  craze  for  cheapness  has  led  to  the  adulteration  of  food  and 
to  the  use  of  tinned,  savoury,  and  unwholesome  substitutes  for  the  simpler  foods 
suitable  to  the  growing  child.  Many  a  child  is  brought  up  on  condensed  milk, 
proprietary  foods,  adulterated  bread,  kippers,  sausages,  and  pickles — tasty  articles 
of  diet  which  deprave  the  appetite  and  are  apt  to  set  up  gastric  and  enteric  catarrh, 
malnutrition,  and  consequent  liability  to  tuberculosis.  Tea,  alcohol,  and  tobacco, 
are  also  injurious  agents  in  early  life  ;  so,  too,  are  many  patent  medicines  and  drugs, 
such  as  opiates  and  white  bryony.  The  general  result  is  the  existence  of  numbers 
of  undersized,  weakly  adults,  with  digestions  already  bad,  and  likely  to  be  still 
further  impaired  by  tasty  and  stimulating  foods,  strong  tea,  and  alcohol.  Morally, 
physically,  and  mentally,  they  are  ill-developed,  and  their  children  are  likely  to  be 
congenitally  feeble  and  liable  to  atrophy. 

Apart  from  environment  and  inherited  or  congenital  defects,  development  is 
mainly  a  matter  of  suitable  diet,  and  the  chief  cause  of  infantile  atrophy  is  the  diet. 
Other  factors  being  equal,  breast-fed  infants  are  stronger,  healthier,  and  less  prone 
to  disease,  than  those  artificially  fed.  Hebrew  children  are  taller,  heavier,  less 
rachitic,  and  have  sounder  teeth,  than  those  of  Gentile  parentage.  The  Jewish 
mother  is  better  fed  and  cared  for  during  pregnancy,  and  her  child  is  almost  always 
breast-fed  and  gets  a  suitable  diet  in  early  life.  Malnutrition  is  rarely  due  to 
overfeeding.  More  often  the  food  is  insufficient  in  quantity  or  unsuitable  in 
quality.  It  may  be  contaminated  by  bacterial  infection,  or  the  state  of  the  ali- 
mentary tract  may  render  a  suitable  diet  unsatisfactory  for  the  particular  child. 

In  older  children  chronic  atrophy  is  a  sequence  of  many  of  the  causes  already 
enumerated.  Other  conditions  and  diseases  must  be  excluded — e.g.,  latent 
empyema,  tuberculcus  infection,  blood-disorders,  diabetes,  and  chronic  interstitial 
nephritis.  A  common  cause,  apt  to  be  overlooked  or  mistaken  for  abdominal 
tuberculosis,  is  the  intestinal  dyspepsia  often  present  in  early  life,  and  characterized 
by  a  large  flatulent  belly,  languor,  debility,  dark  rings  under  the  eyes,  attacks 
of  pallor,  and  wasting. 

Symptoms. — To  a  certain  extent  the  symptoms  of  chronic  atrophy  vary 
according  to  the  age  of  the  child,  the  cause  of  the  wasting,  its  rapidity  and  its  dura- 
tion. The  most  typical  cases  are  seen  in  the  first  year  of  life.  After  this  age  mal- 
nutrition is  common,  but  acute  inanition  and  marasmus  are  infrequent,  except 
from  acute  illness. 

In  infancy  the  usual  history  is  that  the  baby  has  always  been  delicate,  or  that 
he  was  apparently  healthy  at  birth  and  while  breast-fed,  and  began  to  waste  when 
weaned  ;  that  the  wasting  has  continued  steadily,  in  spite  of  the  various  methods 
of  feeding  tried  by  the  mother,  recommended  by  neighbours,  friends,  and  relatives, 
or  suggested  by  specious  advertisements  ;  and  that  in  defiance  of  all  treatment  the 
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baby  has  got  thinner  and  thinner,  and  has  had  frequent  attacks  of  vomiting  and 
diarrhoea. 

In  the  stage  of  malnutrition  the  infant  is  below  the  weight  appropriate  to  its 
age  and  initial  weight  at  birth,  or  gains  weight  very  slowly  for  some  considerable 
time.  Constructive  metabolism  is  little  or  not  at  all  greater  than  destructive 
metabolism.  The  deficiency  in  weight  is  usually  associated  with  deficient  growth 
in  height  and  delay  in  the  acquirements  of  the  functions  of  sitting,  standing,  and 
walking,  as  well  as  slow  mental  development.  Dentition  may  be  delayed,  but  is 
often  accomplished  without  trouble  or  discomfort.  The  child  is  more  or  less 
anaemic,  sharp-featured,  and  wasted,  with  dark  rings  under  the  eyes,  deficient 
elasticity  of  the  skin,  cold  extremities,  and  a  temperature  which  readily  sinks  below 
normal.  He  is  fretful,  irritable,  and  sleeps  badly.  The  appetite  is  poor  and 
capricious,  indigestion  is  easily  set  up,  and  attacks  of  diarrhoea  are  frequent. 
Sometimes  there  is  catarrhal  enteritis  or  entero-colitis.  The  fontanelle  is  depressed. 
The  muscles  are  flabby,  the  ligaments  weak,  and  the  joints  lax  and  insufficiently 
supported. 

Such  is  the  description  of  a  case  of  malnutrition,  or  chronic  atrophy.  There  is 
no  dividing  line,  but  I  think  the  term  "  atrophy  "  might  be  strictly  limited  to  those 
cases  in  which  there  is  actual  wasting,  not  merely  a  lack  of  gain  in  weight.  If 
there  is  no  record  of  the  previous  weights,  then  the  diagnosis  must  be  based  on  the 
relative  degree  of  insufficient  weight  for  the  age  of  the  child,  and  the  degree  of 
emaciation  as  shown  by  the  wrinkling  and  loss  of  elasticity  of  the  skin  and  absence 
of  subcutaneous  fat. 

In  the  further  stage  of  marasmus  the  condition  is  much  more  serious.  The 
name  simply  means  "  wasting,"  and  it  must  be  definitely  stated  that  marasmus  is 
not  a  disease.  It  is  merely  a  late  stage  in  the  course  of  malnutrition  and  chronic 
atrophy,  arbitrarily  defined,  and  with  no  line  of  demarcation.  It  is  generally 
seen  in  the  first  year  of  life  ;  is  not  infrequent  in  the  second  year  ;  and  is  occasionally 
present  at  all  ages  as  the  sequel  of  prolonged  wasting  diseases,  such  as  persistent 
vomiting,  diarrhceal  affections,  tuberculosis,  chronic  interstitial  nephritis,  cirrhosis 
of  the  liver,  and  diabetes. 

In  a  typical  marasrnic  infant  the  facial  aspect  is  that  of  old  age.  The  skin  is 
wrinkled  and  thrown  into  folds  on  the  forehead  and  between  the  eyes.  It  has  lost 
its  elasticity,  and  is  devoid  of  subcutaneous  fat.  All  over  the  body,  especially 
the  arms  and  thighs,  it  is  dirty  in  colour,  dry,  harsh,  lax,  easily  raised  from  the 
subjacent  tissues,  and  hangs  in  folds.  The  face  is  pallid,  earthy  or  ashen  in  colour. 
The  bones  stand  out  sharply,  giving  the  features  a  pinched  look  ;  the  temples  and 
eyes  are  sunken,  and  the  pupils  small.  The  chest  and  extremities  seem  absolutely 
skin  and  bone,  the  abdomen  is  protuberant  and  tympanitic,  and  the  terminal 
phalanges  are  bluish.  The  tongue  is  red  and  dry,  and  both  it  and  the  mouth  are 
often  covered  with  aphthous  patches. 

The  appetite  may  be  either  completely  lost  or  increased.  The  state  of  the 
stomach  and  bowels  is  variable,  much  the  same  as  in  malnutrition  and  atrophy. 
Even  water  may  be  vomited.  Sometimes  the  stools  appear  well  digested,  but 
they  are  then  unduly  large  for  the  amount  of  food  taken.  In  other  words,  only  an 
inconsiderable  quantity  is  absorbed.  The  circulation  is  feeble  and  the  blood 
deficient  in  haemoglobin.  The  temperature  is  low,  and  may  fall  below  95°  F. 
The  mental  state  is  one  of  fretfulness  and  irritability,  or  of  listlessness  and  apathy. 
As  the  child  gets  worse  he  is  liable  to  develop  oedema  of  the  dorsum  of  the  feet 
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and  hands,  and  later  on  of  the  eyelids  and  rest  of  the  body.  There  is  no  effusion 
into  serous  cavities.  Diarrhoea,  if  present,  may  become  less  or  entirely  cease. 
Petechial  haemorrhages  are  apt  to  appear  on  the  lower  part  of  the  abdomen,  the 
whole  abdomen,  the  trunk,  the  upper  part  of  the  thighs,  and  elsewhere  ;  and  the 
temperature  falls  to  a  lower  and  lower  level. 

Complications  are  generally  absent  in  simple  malnutrition  and  in  acute  inanition. 
In  chronic  atrophy  and  marasmus  they  may  develop  at  any  stage  of  the  wasting 
process,  helping  to  maintain  or  increase  the  emaciation.  Aphthous  stomatitis  is 
quite  common.  Herpetic  stomatitis  is  less  frequent,  but  occasionally  occurs  in 
successive  attacks.  Enteritis  or  entero-colitis  is  common,  and  may  be  temporary, 
mild,  or  severe.  Redness  of  the  skin  appears  over  the  sacrum,  heels,  occiput,  and 
other  bony  prominences,  and  may  terminate  in  bedsores  unless  attended  to  care- 
fully. Erythema  and  superficial  ulceration  of  the  buttocks  result  from  irritant 
discharges.  Pustular,  boil-like  spots  appear  on  the  scalp,  and  similar  boils  or 
subcutaneous  abscesses  on  the  trunk  and  limbs.  The  lymph-nodes  are  apt  to 
enlarge,  and  reach  the  size  of  large  peas  or  small  nuts,  in  the  neck,  groins,  and  axillae. 
Reflex  opisthotonos  is  not  uncommon,  and  the  babe  may  lie  continuously  with 
its  head  thrown  back,  spine  bent,  and  heels  drawn  up.  Vomiting,  enteritis,  and 
bronchitis,  are  often  serious  and  fatal. 

Pathology. — The  appearances  in  the  gut  and  liver  are  not  such  as  indicate 
the  causation  of  the  disease.  The  organs  are  generally  pale.  Sometimes  there  is 
congestion  or  oedema  of  the  meninges  and  brain,  hypostatic  congestion  of  the 
lungs,  pulmonary  collapse,  pleural  ecchymoses,  and,  exceptionally,  thrombosis  of 
cerebral  sinuses.  The  gastric  and  intestinal  mucosa  is  pale,  perhaps  swollen,  and 
may  exhibit  patches  of  congestion,  wide  areas  of  erosion,  subepithelial  haemor- 
rhages, necrosis  of  deeper  tissues,  and  secondary  fibrin  formation.  These  changes 
are  most  marked  in  the  csecal  region,  because  of  stasis  of  food.  The  kidneys 
are  almost  always  pale.  The  cortex  is  swollen,  the  glomeruli  injected,  and  the 
pyramids  hyperaemic.  Microscopical  examination  shows  cloudy  swelling  and 
fatty  degeneration  of  the  epithelium,  especially  in  the  convoluted  tubes.  In  pro- 
longed cases  there  is  fatty  and  parenchymatous  degeneration  of  the  liver.  The 
lymph-nodes,  follicles,  and  Peyer's  patches,  may  be  enlarged. 

The  anatomical  changes  are  secondary  to  the  wasting,  and  not  the  cause  thereof. 
Atrophy  of  the  intestinal  mucosa  is  part  of  the  general  wasting,  and  the  microscopical 
appearances  are  mainly  due  to  gaseous  distension  and  post-mortem  changes. 
The  disorder  is  one  of  functional  impairment  of  digestion,  absorption,  and  assimila- 
tion. In  some  instances  in  which  a  nutritious  and  sufficient  diet  is  apparently 
assimilated,  and  yet  the  child  wastes,  the  function  of  assimilation  is  in  abeyance, 
defective,  or  lost.  With  increasing  feebleness  the  circulation  becomes  weaker,  the 
expansion  of  the  lungs  imperfect,  and  oxidation  incomplete.  To  the  malnutrition 
is  added  the  effect  of  imperfect  metabolism. 

On  insufficient  evidence,  the  affection  has  been  ascribed  to  acid  intoxication  ; 
to  auto-intoxication  from  decomposing  food  ;  to  deficient  activity  of  nutritive 
ferments,  due  to  intestinal  infection  ;  to  a  defect  in  Paneth's  cells  in  Lieberkuhn's 
crypts  ;  and  to  subacute  or  chronic  infection  of  the  intestinal  tract.  Recently 
Langstein  and  Meyer  have  found  that  there  is  a  great  loss  of  mineral  constituents 
in  the  course  of  the  disease. 

It  seems  unnecessary  to  invoke  any  of  these  hypotheses  as  the  aetiological  factor. 
The  simple  and  reasonable  explanation  that  the  emaciation  is  due  to  an  insuffi- 
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cient  supply  of  nutritive  food  in  a  form  suitable  for  the  child  is  to  my  mind  quite 
sufficient.  An  unsatisfactory  diet  causes  malnutrition.  As  the  nutrition  of  the 
cells  becomes  impaired,  it  is  natural  that  their  functional  activity  decreases.  Hence 
the  glands  secrete  less  ferments  and  less  digestive  juices,  and  the  cells  throughout 
the  body  lose  their  assimilative  functions.     All  other  effects  are  purely  secondary. 

Diagnosis. — Acute  inanition  due  to  insufficient  food  is  easily  recognized  if  the 
cause  is  suspected.  It  may  be  overlooked  in  a  breast-fed  infant.  A  subnormal 
temperature  generally  enables  an  acute  disease  to  be  excluded.  I  am  extremely 
doubtful  of  the  existence  of  inanition  fever ,  supposed  to  occur  from  insufficient  food 
in  the  first  few  days  of  life.  Such  cases  are  probably  due  to  mild  sepsis.  The 
rapid  wasting  of  acute  inanition  distinguishes  it  from  that  of  marasmus,  except 
when  it  occurs  at  the  termination  of  chronic  wasting. 

The  differentiation  between  malnutrition,  chronic  atrophy,  and  marasmus,  in 
the  first  year  of  life  is  merely  one  of  degree.  Before  diagnosing  any  of  these  con- 
ditions, it  is  necessary  to  exclude  wasting  due  to  organic  or  constitutional  disease, 
such  as  pyloric  stenosis  and  other  malformations  of  the  alimentary  tract,  gastric 
and  intestinal  catarrh,  pulmonary  disorders,  empyema,  morbus  cordis,  rickets, 
congenital  syphilis,  and  tuberculosis.  Time  after  time  one  sees  infants  in  whom 
tuberculosis  is  suspected,  and  no  evidence  thereof  found  after  death.  Less  often 
the  autopsy  on  a  "  waster "  reveals  unsuspected  and  extensive  tuberculosis, 
although  during  life  fever  was  absent. 

Diagnosis  depends  essentially  on  regular  weighing.  Apart  from  this  it  is  im- 
possible-to  estimate  with  any  degree  of  accuracy  the  amount  and  rapidity  of  the 
emaciation.  The  cause  can  be  elucidated  by  examination  of  the  diet,  whether  it 
be  human  milk  or  artificial  food  ;  examination  of  the  contents  of  the  stomach  for 
mucus,  hydrochloric  acid,  and  organic  acids  ;  estimation  of  the  motility  of  the 
stomach  ;  examination  of  the  faeces  for  undigested  food,  mucus,  worms  and  their 
ova,  etc. ;  and  of  the  urine  for  albumin  and  indican.  In  doubtful  congenital 
syphilis,  Wassermann's  reaction  may  be  of  assistance. 

In  older  children  investigate  the  family  and  past  history,  the  nature  of  the  diet 
and  mode  of  life.  Make  a  careful  examination  for  pulmonary  disease  and  glandular 
enlargement  in  the  chest,  neck,  and  abdomen.  The  suspicion  of  tuberculosis  is 
very  difficult  to  get  rid  of.  At  the  time  of  the  second  dentition,  and  often  earlier, 
gastric  and  intestinal  dyspepsia  often  cause  marked  wasting,  sometimes  associated 
with  cough  suggestive  of  pulmonary  tuberculosis  and  abdominal  distension,  such 
as  occurs  in  tuberculous  peritonitis,  or  with  pharyngitis,  enlarged  tonsils,  and 
adenoids.  At  all  ages  lack  of  development  may  depend  on  naso-pharyngeal 
obstruction  or  deficient  thyroid  secretion.  As  a  child  grows  in  height,  he  com- 
monly loses  in  weight,  but  it  must  never  be  forgotten  that  malnutrition  in  a  growing 
child  may  be  due  to  other  causes. 

Prognosis. — The  outlook  depends  on  the  degree  of  wasting,  the  causation 
thereof  and  its  duration,  and  the  amount  of  care  devoted  to  the  patient.  Acute 
inanition  due  to  starvation  is  easily  curable  ;  that  of  choleraic  diarrhoea  depends 
on  the  cure  of  the  primary  disease.  The  majority  of  babies  with  simple  mal- 
nutrition, atrophy,  or  marasmus,  dependent  on  diet  and  neglect,  get  well  under 
efficient  treatment.  Keep  them  alive,  and  eventually  they  develop  into  normal 
children. 

No  cases  exercise  the  skill  and  patience  of  the  physician  and  attendants  to  a 
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greater  extent  than  some  of  these  wasters.  The  longer  the  duration  of  the  wasting, 
the  greater  is  the  care  required  and  the  more  tedious  is  the  course.  The  utmost 
care  is  needed,  and  much  depends  on  the  faithful  attention  to  instructions,  which 
should  invariably  be  written  down  fully  and  clearly.  A  pig-headed  or  careless 
nurse  may  neutralize  the  most  skilled  treatment  and  quickly  destroy  the  child's 
chance  of  recovery.  The  parents  must  trust  the  physician  responsible  for  the 
treatment,  and  must  realize  that  progress  will  be  very  slow.  Experiments  in  diet 
are  dangerous,  and  often  fatal,  especially  in  hot  weather,  and  bad  results  are  fre- 
quently due  to  changes  in  diet  ordered  by  competent  physicians  successively  called 
in  consultation.  Any  physician  with  experience  in  the  management  of  these  cases 
will  get  satisfactory  results  if  the  patient  is  entirely  entrusted  to  his  charge  and 
his  directions  are  carried  out.  A  multiplicity  of  counsellors  too  often  exemplifies 
the  old  adage  that  "  too  many  cooks  spoil  the  broth." 

Improvement  is  indicated  by  gain  in  weight,  provided  there  is  no  oedema,  by 
better  appetite  and  digestion,  less  fretf  ulness,  and  a  temperature  nearer  the  normal 
level. 

A  downward  course  is  usually  gradual.  Perhaps  towards  the  end  there  is  a 
very  rapid  kind  of  collapse,  analogous  to  acute  inanition.  Death  is  due  to  asthenia, 
sometimes  in  convulsions.  It  may  be  preceded  by  a  period  of  unconsciousness 
of  more  or  less  sudden  onset ;  or  it  may  take  place  quite  suddenly,  although  there 
has  been  no  obvious  change  in  the  state  of  the  child  ;  or  it  may  be  due  to  cardiac 
syncope,  perhaps  the  result  of  flatulent  distension  of  the  stomach.  Sudden  col- 
lapse may  also  be  induced  by  pulmonary  atelectasis,  broncho-pneumonia,  vomiting, 
diarrhoea,  or  convulsions. 

In  every  case  under  treatment  the  prognosis  improves  with  the  age  of  the 
child,  and  varies  directly  with  the  environment  and  the  care  devoted  to  it.  It  is 
worst  in  the  cases  of  inherited  constitutional  debility,  and  is  increased  in  gravity 
by  hot  weather,  partly  through  the  debilitating  effect  of  great  heat,  and  partly 
because  of  the  greater  liability  to  food  infection.  The  mortality  is  high  in  hospitals, 
for  only  the  worst  and  most  prolonged  cases  are  admitted,  and  in  them  the  power 
of  assimilation  sometimes  appears  completely  lost.  The  smaller  the  weight  in 
relation  to  the  birth-weight  and  the  present  age  of  the  child,  the  more  serious  is 
the  prognosis.  Nevertheless,  it  cannot  be  too  strongly  impressed  on  everyone 
connected  with  the  treatment  of  the  child  that  no  case  is  hopeless  if  the  atrophy  is 
of  dietetic  and  not  of  constitutional  origin,  and  that  no  pains  should  be  spared 
to  restore  normal  health  and  nutrition,  for  these  babies  ultimately  become  quite 
strong  and  healthy.     Strict  attention  to  minutiae  is  essential  to  success. 

Treatment. — Prophylaxis  includes  all  the  measures  conducive  to  normal 
growth  and  development.  For  simple  infantile  malnutrition  give  a  diet  appro- 
priate for  a  child  younger  in  age,  and  allow  shorter  intervals  between  the  feeds. 
A  wet-nurse  is  the  best  remedy  for  infants  under  four  months  old.  If  not  available, 
and  in  other  cases,  the  food  must  be  weak  in  quality  to  start  with,  and  must  be 
varied  in  accordance  with  the  progress.  Changes  must  be  made  very  gradually.  A 
slight  excess  of  food  may  bring  on  acute  dyspepsia  or  diarrhoea,  undoing  in  twenty- 
four  hours  the  good  effects  of  weeks  of  careful  treatment,  and  may  even  prove  fatal. 
Marasmic  infants  digest  fat  badly,  and  may  develop  diarrhoea  if  there  is  too  much 
fat  in  the  food.  Breast  feeding  may  be  continued,  partially  or  entirely,  up  to 
eighteen  months  of  age,  if  the  child  is  small  and  like  a  much  younger  infant.  Apart 
from  breast  feeding,  reliance  must  be  placed  on  whey,  sweet  whey  powder  (a  level 
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teaspoonful  to  2  ounces  of  water),  peptonized  milk,  modified  milk,  condensed  milk, 
various  malted  and  partly  malted  foods,  and  Benger's  food.  Albumin-water  and 
albulactin  can  be  added  if  more  protein  is  desired.  Cow's  milk,  if  used,  must  be 
well  diluted  at  first  and  given  cautiously.  The  digestive  capacity,  not  the  age  or 
weight,  is  the  guide  to  the  appropriate  diet. 

In  mild  cases  begin  with  food  suitable  for  a  younger  infant ;  in  the  more 
severe  give  the  different  foods  in  the  order  stated  above,  or  make  use  of  modifica- 
tions and  mixtures  of  the  various  foods  suggested.  Allow  water  freely  in  small 
quantities  at  a  time.  Examine  the  stools  daily,  since  the  necessity  for  dietetic 
alterations  depends  chiefly  on  their  characters. 

Suitable  additional  foods  are  the  yolk  of  egg,  bone  marrow,  raw-meat  juice,  and 
cod-liver-oil,  provided  the  child  has  reached  an  age  at  which  he  can  digest  fat. 
A  good  mixture  consists  of  the  yolk  of  one  new-laid  egg;  glycerine,  oz.  i.  ;  ol. 
morrhua?  vel  ol.  olivee,  oz.  i.  ;  and  creosote,  min.  v.-x.  ;  in  doses  up  to  dr.  i.  four  times 
daily.     The  fructole  medullae  et  glycerophosph.  (S.  &  M.)  is  a  suitable  preparation. 

General  measures,  suitable  at  all  ages,  but  modified  according  to  age  and 
environment,  include  a  liberal  supply  of  fresh  air  ;  general  friction  or  massage  with 
olive-oil  or  cacao-butter  ;  sponging  with  cold  water,  about  65°  to  75°  F.,  after  the 
morning  bath  ;  regular  bathing,  sleep,  and  meals.  A  marasmic  infant  must  be 
rubbed  with  oil,  kept  warm,  wrapped  in  cotton-wool,  and  surrounded  with  hot 
bottles  or  kept  in  an  incubator.  In  large  institutions  ventilation  must  be  free,  and 
each  infant  allowed  800  cubic  feet  air  space.  Alcohol,  gavage,  and  saline  injec- 
tions, per  rectum  or  sub  cutem,  are  sometimes  needed. 

Malnutrition  in  older  children  is  treated  by  simple  nutritious  diet,  regular 
meals,  regular  habits,  plenty  of  rest  and  sleep,  cold  sponging,  open-air  life,  limited 
studies,  and  no  excitement.  Forced  feeding  is  inadvisable.  Set  the  alimentary 
tract  in  a  satisfactory  state,  and  then  give  iron,  arsenic,  cod-liver-oil,  or  bone 
marrow  and  glycerophosphates.  To  improve  the  appetite,  give  a  mixture  of  the 
tinctures  of  nux  vomica,  calumba,  aniseed,  and  orange.  In  small  doses  it  is  very 
beneficial  for  infants. 


2.  RICKETS. 

Rickets  was  mentioned  in  Grant's  "  Bills  of  Mortality  "  in  1604  as  a  cause  of 
death,  but  it  was  not  fully  described  until  Francis  Glisson  published  in  1650  a 
monograph  entitled  "  De  Rachitide  sive  Morbo  Puerili  qui  vulgo  The  Rickets 
dicitur."  According  to  Glisson,  it  first  showed  itself  in  the  West  of  England,  in 
Dorset  and  Somerset,  about  thirty  years  previously.  Probably  it  has  been  in 
existence  from  an  unknown  period,  although  not  mentioned  by  the  ancient  writers 
Hippocrates,  Galen,  and  Celsus.  In  point  of  time  its  recognition  occurred  about 
a  century  before  the  artificial  feeding  of  infants  was  mentioned  in  medical  books. 
Its  incidence  corresponded  roughly  with  the  decline  of  maternal  nursing  ;  and 
the  gradual  spread  of  other  methods  of  rearing  infants  produced  numbers  of  cases, 
and  thus  attracted  attention.  Its  increasing  prevalence  is  due  to  the  increasing 
disinclination  and  inability  of  women  to  nurse  their  offspring,  and  to  the  aggrega- 
tion of  the  population  in  industrial  centres.  The  decrease  in  its  severity  is  due  to 
improved  hygiene,  superior  methods  of  artificial  feeding,  the  better  education  of 
mothers,  and  the  more  general  provision  of  adequate  medical  treatment. 
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Glisson  gave  the  disease  the  name  of  rachitis  (po-xK>  spine),  on  account  of  the 
deformity  of  the  spine  commonly  present,  and  because  of  its  similarity  to  the 
popular  name  rickets,  either  a  corruption  of  the  Norman-French  word  riquets, 
for  deformities,  or  of  the  Anglo-Saxon  wrikken,  to  twist. 

Definition. — Rickets  is  a  chronic  general  disorder  of  nutrition,  occurring 
during  infancy  from  faulty  diet  and  hygienic  deficiencies.  It  involves  the  whole 
body,  but  its  most  obvious  effects  are  recorded  in  the  skeletal  system,  producing 
deformities  which  may  affect  the  patient  throughout  life,  and,  if  a  female,  prove 
a  source  of  disaster  during  confinement.  The  osteogenetic  tissues  undergo  abnormal 
proliferation,  and  lose  the  power  of  making  normal  bone.  The  general  metabolic 
disturbance  involves  the  mucosa,  and  is  a  grave  source  of  alimentary  and  respiratory 
affections  ;  weakens  the  muscles  and  ligaments,  and  assists  in  the  production  of 
various  disabilities  and  deformities  ;  and  affects  the  nervous  system,  giving  rise 
to  various  nervous  complications.  The  disease  is  in  itself  not  fatal,  but  is  a  potent 
factor  in  determining  the  outcome  of  an  illness  such  as  broncho-pneumonia,  which 
in  another  than  a  pigeon-breasted  child  might  not  be  even  serious. 

Varieties. — Cases  vary  in  character  and  severity.  The  most  acute  exhibit 
profuse  sweating,  visceral  disturbance,  and  perhaps  bony  tenderness.  Bony 
tenderness  is  due  to  associated  scurvy,  and  there  is  no  such  disease  as  acute  rickets. 
Generally  the  bone  symptoms  and  resulting  deformities  predominate,  but  I  think 
that  severe  instances  of  this  type  are  becoming  less  common.  In  a  third  variety 
the  catarrhal  symptoms  are  chiefly  in  evidence.  Acrobatic  rickets  is  a  rare  type, 
in  which  there  is  a  remarkable  laxity  of  the  muscles  and  ligaments.  In  the  most 
common  variety  there  are  moderate  skeletal  changes,  associated  with  a  tendency 
to  alimentary  and  respiratory  catarrh  and  mild  general  symptoms. 

^Etiology. — Although  called  the  English  disease,  it  exists  everywhere.  It 
is  common  in  the  temperate  zone  ;  infrequent  in  Iceland,  Greenland,  Norway,  and 
Denmark  ;  rare  in  the  tropics,  India,  China,  Japan,  and  the  southern  parts  of  Italy 
and  Spain  ;  and  almost  unknown  near  the  equator.  The  increasing  prevalence 
of  the  disease,  in  countries  in  which  it  was  formerly  rare,  is  associated  with  the 
decrease  in  maternal  nursing  and  the  introduction  of  proprietary  foods. 

It  is  rare  at  high  altitudes.  It  is  more  frequent  in  urban  than  in  country 
districts,  though  by  no  means  uncommon  in  the  latter.  Favourable  climatic 
surroundings  may  be  insufficient  to  counteract  the  ill  effects  of  bad  feeding  and 
lack  of  ventilation  in  cottage  homes.  If  slight  beading  or  craniotabes  is  regarded 
as  proof  of  the  disease,  it  will  be  found  in  half  the  infantile  population  of  large 
towns.  The  worst  cases  are  seen  in  the  spring,  as  a  sequel  of  the  climatic  conditions 
of  an  English  winter  and  an  indoor  life.  Yet  they  do  not  occur  among  the  Eskimos, 
although  the  winter  is  prolonged  and  the  child  kept  still  more  indoors.  The  lack 
of  fresh  air  is  counterbalanced  by  prolonged  breast  feeding  and  a  liberal  supply 
of  fat. 

Eacial  peculiarities  may  be  counteracted  by  the  habits  of  civilization. 
Negroes  are  rarely,  and  Italians  infrequently,  affected  in  their  own  countries, 
but  in  New  York  they  are  specially  liable  to  the  disease.  No  class  is  exempt.  The 
disease  is  almost  as  prevalent  among  the  rich  as  among  the  poor,  thoughit  is  rarely 
as  severe,  for  it  receives  earlier  treatment. 

Heredity  may  be  disregarded.  Possibly  there  is  a  slight  proclivity  to  the 
disease  in  some  families.     More  probably  the  incidence  of  the  disease  in  several 
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children  depends  on  the  methods  of  feeding  and  management.  Ill-health  in  the 
mother  is  a  cause  of  delicacy  in  the  infant,  and  delicacy  from  any  cause  is  a  factor 
predisposing  to  rickets.  A  deficiency  of  protein  and  fat  in  the  mother's  diet  during 
pregnancy  and  lactation  causes  infantile  debility  and  an  innutritious  milk-supply. 
Frequent  pregnancies  are  injurious,  but  their  bad  effects  are  partly  counter- 
balanced by  the  mother's  improved  knowledge  of  the  proper  methods  of  rearing 
infants. 

Age  and  Sex. — Both  sexes  are  equally  liable.  The  usual  age  of  onset  is  six  to 
twelve  months.  The  disease  may  begin  earlier,  but  it  is  not  often  obvious  before 
six  months  of  age,  a  fact  suggestive  of  a  post-natal  cause.  By  the  eighteenth 
month  it  is  distinctly  marked.  It  rarely  begins  at  a  later  date,  though  it  may 
occur  at  any  time  during  the  first  dentition,  and  perchance  even  in  later  life. 

Intra-uterine  Rickets,  sometimes  called  foetal  or  congenital,  is  open  to  doubt, 
though  such  cases  have  been  described.  The  foetal  form  is  supposed  to  develop 
and  recover  during  intra-uterine  life.  Marfan  (1906)  recognizes  (1)  a  latent  form,  only 
diagnosable  by  the  microscope  ;  (2)  an  extreme  type  in  stillborn  children,  with  many 
deformities  ;  (3)  a  rare  type  in  which  the  deformities  are  characteristic,  and  dis- 
appear in  two  years  ;  and  (4)  a  common  variety  in  which  there  is  craniotabes  at 
birth,  and  deformities  develop  later,  with  generally  a  past  history  of  syphilis  or  other 
serious  morbidity  in  the  mother.  Charrin  and  Le  Play  (1905)  regarded  as  rachitic 
the  craniotabes,  rosary  and  enlarged  epiphyses  of  a  child  born  at  eight  months 
of  a  mother,  aged  forty-seven,  who  had  suffered  from  privation.  They  based  their 
opinion  on  macroscopic  and  microscopic  examination  and  on  chemical  analysis. 

It  must  be  pointed  out  that  an  open  fontanelle,  soft  bones,  costo-chondral 
swellings,  and  a  protuberant  belly,  are  common  to  all  new-born  infants,  and  are 
insufficient  proof  of  rickets.  Multiple  fractures  in  utero,  craniotabes,  and  slight 
beading  of  the  ribs,  are  not  rachitic,  and  may  justly  be  regarded  as  of  the  same 
nature  as  experimental  osteoporosis.  The  epiphyses  are  not  enlarged.  Some 
of  the  recorded  cases  appear  to  be  of  this  nature.  In  all,  or  almost  all,  instances 
the  histological  changes  in  the  bones  and  cartilages  are  not  characteristic  of  rickets. 
The  existence  of  intra-uterine  rickets  should  be  regarded  at  present  as  "  not 
proven."  It  must  not  be  confounded  with  syphilitic  osteochondritis  or  achondro- 
plasia. Craniotabes  is  present  in  developmental  cerebral  defects  and  in  anosteo- 
plasia  (cleido-cranial  dysostosis).  Fractures  in  utero  are  generally  due  to  peri- 
osteal aplasia  (osteogenesis  imperfecta). 

Diet. — In  prolonged  lactation,  or  if  the  mother's  milk  is  deficient  in  quality, 
usually  in  fat,  the  breast-fed  child  may  develop  the  disease.  In  artificially-reared 
infants  it  results  from  a  diet  poor  in  fat ;  more  readily  if  there  is  also  a  deficiency 
in  protein,  and  still  more  so  if  there  is  an  excess  of  carbohydrates.  It  is  unusual 
to  find  an  infant  brought  up  on  condensed  milk,  alone  or  in  combination  with  a 
proprietary  food,  who  is  not  definitely  rachitic.  Such  a  diet  contains  an  excess 
of  carbohydrates,  and  is  deficient  in  fat  and  protein.  Sometimes  the  food-supply 
contains  the  requisite  percentages  of  the  proximate  principles  of  diet,  but  in  a 
form  unsuitable  to  the  assimilative  powers  of  the  child.  The  importance  of  diet 
must  not  be  overrated.  Some  infants  thrive  on  most  unusual  foods.  An  infant 
eight  months  old  looked  the  picture  of  health,  and  showed  no  signs  of  rickets, 
although  he  was  said  to  have  been  brought  up  entirely  on  oatmeal  gruel  made  with 
water.  And  the  breast-fed  infant  may  develop  the  disease,  very  rarely  in  a  severe 
form,  while  the  bottle-fed  child  remains  healthy. 


110  DISEASES  OF  CHILDREN 

The  effect  of  diet  is  shown  by  experiments  on  animals.  Puppies,  fed  by  Guerin 
for  four  or  five  months  on  a  meat  diet,  became  rachitic,  while  others  of  the  same 
litter,  suckled,  showed  no  sign  of  the  disease.  Bland-Sutton  found  that  young 
lions  at  the  Zoological  Gardens  became  very  rachitic  if  weaned  early  and  fed  on 
raw  meat  only.  The  addition  of  milk  and  cod-liver-oil  to  the  diet  cured  them  in 
three  months.  Two  young  monkeys  fed  on  vegetarian  diet  became  rachitic. 
Other  feeding  experiments  on  young  animals  have  induced  profound  marasmus 
and  death,  without  causing  rickets.  Apparently  nutrition  is  so  impaired  that  the 
proliferation  of  the  osteogenetic  tissues,  characteristic  of  rickets,  cannot  take  place. 
Generally,  a  deficiency  of  protein  causes  weakness  and  impaired  nutrition,  and 
excess  of  carbohydrates  sets  up  gastro-intestinal  disturbance  and  toxaemia.  The 
effects  of  diet  are  further  considered  in  discussing  the  pathology  of  the  disease. 

Exercise. — Findlay  (1908)  has  shown  by  experiments  that  confinement  and 
lack  of  exercise  have  an  important  bearing  on  the  production  of  rickets  ;  so  much 
so  that  he  ascribed  the  disease  to  lack  of  exercise.  Oxidation  is  diminished,  and 
carbonic  acid  excretion  is  imperfect.  Animals  and  birds  kept  in  cages  developed 
rickets,  although  they  got  sun  and  fresh  air.  He  could  induce  the  disease  in  puppies 
by  confinement  alone,  but  not  by  means  of  any  variety  of  diet  if  free  exercise 
were  permitted.  The  prevalence  of  rickets  in  towns  and  in  the  winter  months, 
and  its  rarity  in  hot  countries,  can  be  advanced  as  evidence  in  favour  of  the  effects 
of  lack  of  exercise.  In  Japan  the  disease  does  not  occur  in  spite  of  prolonged  lacta- 
tion. Maternal  nursing  and  an  open-air  life  in  a  mild  climate  are  most  valuable 
prophylactic  agents. 

Associated  Diseases. — Syphilis  and  tuberculosis  have  no  serological  significance, 
except  in  so  far  as  they  are  a  source  of  general  debility,  interfere  with  digestion 
and  assimilation,  and  reduce  the  resisting  power  of  the  infant.  Catarrhal  affec- 
tions of  the  respiratory  and  alimentary  tracts,  and  thoracic  deformity,  render 
rachitic  infants  more  liable  to  tuberculous  infection.  Associated  digestive  dis- 
orders are  partly  a  sequence,  partly  a  cause,  of  rickets.  They  indicate  that  the 
diet  is  unsuitable.  If  alimentary  disturbance  is  severe  or  prolonged,  the  secondary 
malnutrition  or  marasmus  masks  the  rachitic  process.  Marked  signs  of  the  disease 
are  lacking  in  the  marasmic,  for  assimilation  and  growth  must  take  place  in  order 
to  produce  the  characteristic  physical  signs.  Wasting  disorders  are  antagonistic 
to  rickets,  because  the  child  has  not  sufficient  anabolic  vitality  for  the  production 
of  the  characteristic  proliferative  changes  in  the  cartilages  and  bones. 

Symptoms. — The  chief  features  are  the  softening  and  deformity  of  the  skeletal 
system.  The  early  symptoms  are  constitutional — viz.,  fretfulness,  restlessness,  and 
disturbed  sleep,  throwing  off  the  bedclothes,  disinclination  to  move  about,  head- 
sweating,  constipation,  irritability  of  the  nervous  system,  and  liability  to  respiratory 
and  alimentary  catarrh.  Beading  of  the  ribs,  craniotabes,  epiphyseal  enlargement, 
and  deformities,  develop  gradually. 

The  complexion  is  almost  always  pale  in  severe  cases,  but  the  blood  shows  no 
characteristic  changes.  Haemoglobin  may  be  reduced  to  60  per  cent.  The  anaemia 
is  due  to  the  same  cause  as  the  rickets  or  to  adventitious  factors.  It  is  not  directly 
due  to  rickets,  for  ordinarily  the  number  of  red  cells  and  the  percentage  of  haemo- 
globin are  increased.  Nucleated  red  cells,  polychromatophilia,  and  myelocytes, 
are  rare.     The  white  cells  show  no  definite  change. 

Some  children  are  rosy  and  well- nourished  ;  others  are  pale,  fat,  and  flabby, 
with  little  resisting  power,  and  liable  to  acute  affections  of  the  mucous  membranes 
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This  is  the  type  known  a.sfat  rickets  as  opposed  to  thin  rickets,  wasted  cases  with 
considerable  malnutrition.     Pyrexia  is  only  present  if  there  is  some  complication. 

Digestive  System. — The  appetite  may  be  unimpaired  throughout.  It  is  gener- 
ally good,  sometimes  excessive,  and  there  is  marked  appreciation  of  salt.  Vomiting 
is  uncommon.  Constipation  is  frequent  in  early  and  in  severe  cases.  It  is  due 
to  lack  of  muscular  tone  in  the  intestinal  and  abdominal  walls,  and  sometimes 
to  chronic  intestinal  catarrh.  It  may  alternate  with  diarrhoea,  if  the  hard,  dry 
stools  set  up  a  chronic  colitis  and  the  excretion  of  large  quantities  of  mucus.  The 
stools  are  often  deficient  in  pigment,  pale  and  putty-like,  if  the  diet  has  not  been 
attended  to  ;  occasionally  green,  slimy,  and  offensive.  The  alimentary  catarrh 
increases  the  liability  to  diarrhoea,  which  is  often  acute. 

The  urine  presents  no  marked  features.  It  is  faintly  acid,  and  perhaps  deficient 
in  calcium.  It  has  been  said  to  contain  a  great  excess  of  lactic  acid  (Heitzmann) 
and  of  phosphates.  And  from  this  it  has  been  argued  that  exogenous  phosphates 
are  excreted  instead  of  being  built  up  into  bone.  In  numerous  cases  there  is  no 
excess  of  these  constituents,  and  other  causes  must  be  sought  for  to  account  for 
their  presence. 

Nervous  System. — There  are  no  nervous  lesions,  though  many  nervous  manifesta- 
tions. Defective  nutrition  of  the  nervous  tissues  accounts  for  several  symptoms. 
Sweating  is  profuse  during  sleep.  The  sweat  is  acid,  stands  out  conspicuously 
on  the  forehead,  and  may  be  so  profuse  as  to  soak  the  pillow.  Increased  general 
sweating  and  sudamina  are  occasionally  present.  Similar  sweating  may  occur  in 
debility  from  other  causes.  Restlessness  during  sleep  is  a  common  symptom.  The 
infant  may  wake  up  and  cry  every  quarter  of  an  hour.  During  sleep  he  is  apt  to 
roll  his  head  from  side  to  side,  rub  the  hair  off  the  occiput,  burrow  in  the  pillows, 
toss  about  and  throw  off  the  clothes.  Such  symptoms  are  not  peculiar  to  rickets. 
The  susceptibility  to  reflex  irritation  is  exaggerated.  There  is  increased  liability 
to  muscular  spasm  in  the  form  of  laryngospasm,  tetany,  and  general  convulsions. 
Facial  irritability  may  be  the  only  sign,  and  must  be  regarded  as  a  danger-signal. 
These  convulsive  affections  are  most  common  at  three  to  nine  months  of  age,  and 
are  often  secondary  to  stomachic  or  intestinal  disturbance,  either  through  reflex 
irritation  or  the  action  of  toxins.  The  degree  of  rickets  is  no  measure  of  the  liability 
to  convulsions  or  other  nervous  phenomena.  Possibly  both  are  connected  with 
disordered  calcium  and  magnesium  metabolism,  and  with  alterations  in  the  functions 
of  the  parathyroids  and  hsemo-lymphatic  organs. 

Physical  Signs. — The  appearance  of  the  skull  is  suggestive  of  hydrocephalus, 
but  it  is  square  rather  than  globular.  The  head  looks  too  large,  actually  or  in  pro- 
portion to  the  trunk.  It  is  irregularly  square,  with  flattened  crown  and  broad, 
high  forehead.  Occasionally  it  is  dolichocephalic,  with  raised  and  prematurely 
ossified  sutures,  a  type  more  common  in  the  degenerate  than  the  rachitic  infant. 
In  mild  cases  the  edges  of  the  cranial  bones  show  periosteal  thickening.  In  more 
severe  ones  cranial  bosses  or  hyperostoses  are  formed  in  the  frontal  and  parietal 
regions.  At  times  they  are  so  large  and  prominent  as  to  stand  up  above  the  level 
of  the  median  and  transverse  grooves,  due  to  the  sagittal  and  parietal  sutures, 
forming  the  hot  cross-bun  type  of  skull,  or  tete  carre.  They  are  composed  of  soft, 
bluish-red,  vascular  masses  of  spongioid  bone,  as  much  as  £  inch  thick,  about 
the  centres  of  ossification.  After  death  they  can  be  indented  by  the  finger  or  cut 
with  a  knife,  blood  and  serum  being  easily  squeezed  out.  Seen  through  the  thin 
scalp,  they  have  a  pale  bluish  tinge.     While  forming  they  are  a  possible  source  of 
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local  discomfort  and  irritability,  and  one  cause  of  head  banging,  rolling,  boring,  etc. 
In  time  they  are  absorbed,  or  are  organized  into  light,  porous  bone,  or  form  diffuse 
laminse  of  dense  ivory -like  bone.  The  upper  part  of  the  occipital  bone  is  sometimes 
so  flattened  by  pressure  as  to  appear  nearly  vertical  on  side-view.  Marked 
asymmetry  of  the  cranium  is  caused  by  flattening  of  the  parieto-occipital  region 
on  one  side,  and  prominence  of  the  frontal  eminence  on  the  other. 

The  anterior  fontanelle  is  large,  and  may  remain  open  until  the  end  of  the  first 
dentition,  instead  of  being  closed  by  the  eighteenth  month.  Even  at  two  years 
it  may  measure  2  inches  across,  and  up  to  five  years  may  be  represented  by  a 
depression  closed  by  cartilage.  The  other  fontanelles  and  sutures  remain  open 
unduly  long,  and  ossification  of  adjacent  bone  is  delayed.  The  lambdoid  suture 
may  not  close  until  the  fifteenth  instead  of  at  the  end  of  the  third  month  ;  the 
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Fig.  4. — Deformity  of  the  Skull  in 
Rickets. 


Fig.  5.- 


-Deformity  of  the  Skull  in 
Rickets. 


coronal  may  remain  open  until  the  end  of  the  second  year  instead  of  closing  at 
the  end  of  the  fourth  month  ;  and  the  sagittal,  normally  closed  at  the  end  of  the 
first  year,  may  remain  open  until  the  third  year. 

Craniotabes. — Elsasser  in  1843  first  described  craniotabes,  softened  areas  in 
the  membrane  bones  of  the  skull,  as  "  rachitis  of  the  skull."  Of  this  there  are  two 
varieties  :  (1)  The  free  margins  of  the  flat  bones,  especially  the  parietal  and  occipital 
bones,  are  soft  and  late  in  ossifying,  and  remain  membranous  for  a  long  time.  This 
membranous  condition  is  most  frequent  along  the  margins  of  the  lambdoid  suture. 
In  severe  cases  it  is  found  along  the  margins  of  each  cranial  suture  and  round 
each  fontanelle.  In  consequence  of  surrounding  ossification,  isolated  soft  spots 
may  be  formed.  The  membranous  part  of  the  occipital  bone  may  be  quite  unossi- 
fied.  This  variety  of  craniotabes  is  one  of  marked  flexibility  rather  than  true 
softening.  It  is  found  in  infants  from  the  third  to  the  twelfth  month  of  life,  rarely 
earlier  and  never  later.  In  younger  infants  it  is  generally  dependent  on  serious 
congenital  cerebral  defect ;  the  cranium  may  be  membranous  even  at  birth.  In 
older  ones  it  may  be  due  to  hydrocephalus  or  cerebral  tumour.  It  is  most  common 
in  infants  brought  up  on  condensed  milk  and  in  those  seen  in  the  earlier  months 
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of  the  year.  The  delayed  ossification,  or  possibly  partial  reabsorption  of 
lime  salts,  from  newly-formed  bone,  is  either  due  to  deficiency  of  lime  salts 
in  the  food  or  their  presence  in  an  unsuitable  form.  Lack  of  fresh  air  and 
exercise  are  predisposing  factors  by  interfering  with  metabolism.  This  type  of 
craniotabes  may  exist  without  other  evidence  of  rickets,  or  merely  with  slight 
beading  of  the  ribs.  It  is  not  a  positive  proof  of  rickets,  but  it  shows  that  the  diet 
is  unsuitable  and  defective  in  lime  salts,  the  sort  of  diet  which  might  be  expected 
to  give  rise  to  rickets.  In  support  of  a  rachitic  aetiology  we  may  mention  the  value 
of  anti-  rachitic  treatment,  and  the  association  of  this  type  of  softening  with  laryngo- 
spasm.  (2)  The  second  variety  is  uncommon.  It  occurs  in  infants  under  six 
months  of  age,  and  consists  of  soft  areas,  round  or  oval,  J  to  1  inch  in  diameter, 
chiefly  situated  in  the  posterior  half  of  the  parietal  and  the  membranous  part  of  the 
occipital  bones.  On  pressure  the  spots  yield  with  a  parchment-like  crackling. 
It  is  probably  of  syphilitic  origin,  though  it  may  be  associated  with  rickets,  and 
is  due  to  absorption  of  previously -formed  bone. 

The  hair  is  thin  and  worn  off  the  occiput,  sometimes  off  the  sides,  by  friction 
and  sweating.  The  superficial  veins  of  the  scalp  are  prominent  and  easily  visible 
through  the  thin  skin.  They  may  form  deep  grooves  in  the  bones,  distinguishable 
with  difficulty  from  irregular  sutures. 

The  face  looks  small  by  contrast  with  the  large  head  and  prominent  forehead. 
The  antero-posterior  diameter  of  the  upper  jaw  is  lengthened,  giving  it  a  beak-like 
aspect  ;  that  of  the  lower  jaw  is  shortened  through  flattening  of  the  anterior  portion, 
the  incisor  teeth  being  in  a  straight  line,  and  the  outline  of  the  jaw  forming  a  sharp 
angle  at  the  site  of  the  canine  teeth.  These  malformations,  together  with  imperfect 
alveolar  development,  prevent  proper  adjustment  of  the  crowns  of  the  teeth,  and 
the  incisors  may  turn  inward. 

Irregularities  in  the  teeth  and  dentition  vary  with  the  time  at  which  the  disease 
originates.  The  lower  central  incisors  are  often  cut  at  the  usual  date,  while  the 
later  teeth  are  delayed,  cut  irregularly  or  "  cut  on  the  cross,''  or  follow  each  other 
in  rapid  succession.  By  itself  delayed  dentition  is  not  proof  of  rickets.  Many 
children  a  year  old  are  edentulous,  but  not  rachitic.  The  teeth  seem  prone  to  dis- 
coloration and  decay,  and  often  show  horizontal  ridges  and  depressions  in  the 
enamel — changes  which  may  occur  independently  of  rickets.  The  milk-teeth  should 
escape,  if  these  changes  are  due  to  rickets  and  if  rickets  is  of  post-natal  origin,  for 
calcification  is  advanced  at  birth  ;  yet  they  frequently  decay  very  early.  The 
permanent  teeth  calcify  during  the  first  year  of  life,  and  are  more  likely  to  be 
affected.  Dentition  is  more  apt  to  cause  illness  than  in  the  normal  child,  because 
of  the  increased  nervous  instability  and  the  liability  to  catarrh  of  the  mucous 
membranes. 

The  Chest. — The  first  and  most  constant  sign  is  enlargement  of  the  cartilages 
at  their  junction  with  the  ribs,  producing  the  beads,  or  nodules,  which  form  the 
rachitic  rosary.  These  nodules  are  first  felt,  and  are  subsequently  most  obvious, 
at  the  fifth  and  sixth  costo-chondral  articulations.  They  vary  in  size,  and  are 
not  always  visible  to  the  eye,  though  easily  palpable.  They  are  rarely  felt  before 
the  third  month,  occasionally  at  one  month,  and  are  even  more  obvious  on  the 
pleural  surface.  Slight  projections  in  the  new-born  and  on  the  pleural  surface  of 
stillborn  infants  must  not  be  regarded  as  rachitic.  In  untreated  cases  the  nodules 
enlarge  up  to  the  end  of  the  second  year  of  life,  and  then  slowly  disappear.  Except 
in  recrudescent  or  late  rickets  there  is  little  trace  of  them  after  the  fifth  year,  and 
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none  at  all  in  adults.  Posterior  beads  are  due  to  greenstick  fracture  of  the  ribs  at 
or  near  the  angles.  They  are  angular  rather  than  nodular  projections  on  the 
external  surface,  single  or  unilateral,  variable  in  position,  and  asymmetrical. 
Spurious  beading  may  be  seen  on  the  pleural  surface  as  the  result  of  partial  disloca- 
tion of  the  ribs  backward  at  the  costo-chondral  junction. 

The  chest  appears  small  in  its  upper  part  by  contrast  with  the  large  head  and 
protuberant  belly.  Its  shape  is  altered  by  the  action  of  atmospheric  pressure  on 
the  yielding  chest  wall  at  the  site  of  least  resistance — that  is,  just  external  to  the 
beads.  Hence  arises  a  lateral  flattening  or  broad  shallow  concavity  on  each  side, 
extending  from  the  second  or  third  rib  to  the  hypochondrium.  This  tends  to  press 
forward  the  sternum  and  produce  slight  pigeon-breast.  Pressure  of  the  arms  and 
the  dorsal  decubitus  also  modify  the  shape  of  the  yielding  bones.  In  its  typical 
form  pigeon-breast  is  not  present  in  uncomplicated  rickets,  and  is  seldom  seen  under 
six  months  of  age.  It  is  due  to  respiratory  obstruction.  It  is  an  exaggeration  of 
the  ordinary  rachitic  thorax,  which  is  fiddle-shaped  in  transverse  section,  through 
increase  in  the  antero-posterior  diameter  and  decrease  in  the  transverse  diameter 
by  the  sinking  in  of  the  lateral  furrows  and  convexity  of  the  sternum  and  cartilages. 
Sometimes  the  sternum  is  depressed  between  the  projecting  cartilages.  A  further 
effect  of  atmospheric  pressure  on  the  weakened  thorax  is  the  Harrison's  sulcus 
or  rachitic  girdle,  a  transverse  groove  at  the  level  of  the  upper  limits  of  the  liver, 
stomach,  and  spleen.  These  organs  prevent  the  lower  part  of  the  chest  wall  falling 
in  as  much  as  the  upper.  The  liver  being  large  and  resistant,  the  groove  is  much 
more  marked  on  the  right  than  on  the  left  side.  It  is  exaggerated  by  inspiration. 
The  unyielding  abdominal  viscera  also  cause  eversion  of  the  lower  ribs  and  widening 
of  the  epigastric  angle.  The  ribs  on  the  left  side  are  a  little  the  more  convex 
because  of  the  underlying  heart.  The  area  of  cardiac  dulness  is  often  increased, 
and  the  apex  displaced  outward.  The  left  ventricle  is  more  exposed,  and  after 
death  may  exhibit  a  white  patch  due  to  attrition  against  a  bead. 

Breathing  is  increased  in  frequency,  and  is  chiefly  diaphragmatic,  if  the  thorax 
is  much  affected.  Lung  expansion  is  inefficient.  Partial  collapse  of  the  lungs, 
with  emphysema  of  the  anterior  portions,  is  found  under  the  lateral  grooves. 
Bronchitis,  broncho-pneumonia,  and  patches  of  collapse,  are  often  present. 

The  spine  is  normal  in  mild  cases.  In  severe  ones  it  projects  in  a  gradual 
kyphotic  curve  in  the  dorso-lumbar  region,  from  the  middle  of  the  back  to  the 
sacrum  when  the  child  sits  up.  The  curve  is  apt  to  be  mistaken  for  commencing 
dorsal  caries,  but,  being  due  to  laxity  of  the  ligaments,  it  almost  invariably  dis- 
appears when  the  child  is  suspended  or  is  laid  on  the  belly  with  the  legs  extended. 
Permanent  deformity  may  result  from  contractures,  or  from  bony  changes  in  severe 
and  prolonged  cases.  The  bodies  of  the  vertebrae  are  unduly  soft  and  vascular. 
Between  them  and  the  discs  there  is  a  bluish-white  proliferating  zone  of  cartilage. 
An  anterior  curve  may  be  produced  in  the  cervical  region  by  the  child  sitting 
cross-legged  with  his  hands  on  the  floor  in  front  to  support  himself,  the  head  falling 
back  between  the  shoulders.  Lordosis  is  rare.  It  may  be  associated  with  pelvic 
deformity.  Lateral  curvature,  commonly  dorsal  with  convexity  to  the  right,  in 
children  under  three  years  of  age,  is  usually  rachitic,  and  may  be  associated  with 
some  rotation  of  the  vertebrae. 

The  pelvis  varies  in  shape  with  the  age  of  the  child  at  the  onset,  and  the  position 
assumed.  It  is  apt  to  be  deformed,  more  triangular  than  oval,  and  is  occasionally 
veiy  irregular  or  "crumpled."      The  promontory  of  the  sacrum  is  driven  forward, 
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and  the  antero-posterior  diameter  of  the  pelvis  diminished.  The  pubic  arch  is 
widened,  and  the  acetabula  become  placed  more  anteriorly,  leading  to  a  waddling 
gait.  The  iliac  crests  are  thickened.  These  changes  are  due  to  the  weight  of  the 
body  and  abdominal  viscera,  and  may  prove  subsequently  a  grave  difficulty  in 
labour. 

Upper  Extremity. — The  clavicle  may  be  thickened  at  the  sternal  end  ;  prominent 
about  the  middle  from  greenstick  fracture  ;  or  may  project  upward  and  forward 
at  the  junction  of  the  inner  with  the  middle  third  of  the  bone,  as  the  result  of  muscular 
traction  and  the  weight  of  the  arm.  The  infraspinous  fossa  tends  to  undue  con- 
vexity. In  an  infant  who  supports  himself  on  his  hands,  or  crawls  on  hands  and 
knees,  the  humerus  develops  a  forward  and  outward  curve  about  the  attachment 
of  the  deltoid.  Its  epiphyses,  especially  the  lower  one,  are  enlarged.  Much 
epiphyseal  change  takes  place  in  the  radius  and  ulna,  notably  at  the  lower  ends, 
and  gives  rise  to  the  appearance  called  "  double-jointedness."  In  crawlers  these 
bones  develop  an  antero-external  curve,  and  are  very  liable  to  greenstick  fracture. 
Pronation  of  the  hand  is  due  to  a  spiral  bend  in  the  radius.  The  hands  are  not 
characteristic,  though  an  attempt  has  been  made  to  describe  a  rachitic  type.  The 
fingers  are  somewhat  hyperextended,  and  may  seem  beaded  or  spindle-shaped, 
the  joints  being  smaller  than  the  middle  of  the  phalanges  on  account  of  periosteal 
thickening.     Neurath  states  that  this  thickening  can  be  demonstrated  by  X  rays. 

Lower  Extremity. — Deformity  is  more  common  Decause  of  the  weight  of  the 
body  in  standing  and  walking.  The  femur  curves  forward  and  outward.  If  the 
child  is  unable  to  stand,  and  sits  much  on  the  nurse's  knees,  the  bone  may  curve 
directly  forward  in  consequence  of  the  weight  of  the  leg.  A  cross-legged  attitude 
in  sitting  causes  rotation  of  the  bone  outward,  and  the  toes  are  then  much  turned 
out  in  walking.     Coxa  vara  is  due  to  the  weight  of  the  trunk. 

Knock-knee  is  more  common  in  females.  It  is  due  to  an  absolute  or  relative 
overgrowth  of  the  internal  condyles  of  the  femora,  or  to  weakness  of  the  lateral 
ligaments.  Bow-legs  in  slight  cases  are  apparent  only,  being  due  to  epiphyseal 
enlargement.  In  children  who  can  stand  there  is  some  outward  curvature,  but 
the  main  curve  is  an  antero-posterior  one,  usually  situated,  and  perhaps  extreme, 
at  the  junction  of  the  middle  and  lower  thirds  of  the  bones.  In  rare  instances  the 
curve  is  the  result  of  subperiosteal  fracture.  Bowing  may  be  unilateral,  and 
associated  with  knock-knee  on  the  other  side,  or  unequal  on  the  two  sides.  Enlarge- 
ment of  the  lower  tibial  epiphysis  may  be  the  only  rachitic  sign  in  the  lower  limb. 
The  bones  of  the  foot  are  not  appreciably  affected,  even  in  severe  cases.  Obviously, 
slight  deformities  of  the  limbs  are  due  to  epiphyseal  overgrowth,  while  more  severe 
and  permanent  ones  result  from  bending  of  the  bones  or  from  subperiosteal  fractures. 
These  fractures  result  from  trivial  causes.  They  are  usually  of  the  greenstick 
variety,  and  situated  at  the  point  of  greatest  curvature  of  the  bone.  They  are 
most  common  in  the  radius,  ulna,  clavicle,  and  ribs,  in  the  order  given.  They  may 
occur  during  sleep,  perhaps  without  pain,  and  are  often  overlooked.  Much  callus 
is  formed. 

Ligaments  and  Muscles. — Laxity  and  elongation  of  ligaments  is  a  common, 
and  perhaps  severe,  symptom.  In  association  with  muscular  hypotonicity,  it 
produces  that  extraordinary  mobility  of  joints  in  which,  for  instance,  the  toes  can 
be  put  in  the  mouth  or  the  feet  at  the  back  of  the  head,  through  weakening  of  the 
capsule  of  the  hip-joints,  a  condition  known  as  acrobatic  rickets.  Spinal  curva- 
ture, knock-knee,   overextension  of  the  knee  (calf-knee,  genu  recurvatum),  weak 
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ankles,  and  flat-foot,  are  due  to  this  cause.  The  muscles  are  small,  flabby,  atonic, 
and  badly  developed.  It  is  impossible  to  estimate  accurately  the  relative  parts 
taken  by  the  weakness  of  the  ligaments  and  that  of  the  muscles  in  the  production 
of  these  deformities.  Probably  muscular  weakness  is  the  primary  factor,  while 
the  secondary  ligamentous  failure  is  more  apt  to  end  in  permanent  trouble.  The 
motor  functions  generally  are  impaired,  delayed,  or  lost.  The  child  is  late  in 
learning  to  sit,  stand,  and  walk.  This  is  advantageous  in  that  it  prevents  deformity 
from  the  weight  of  the  trunk.  Sometimes  the  muscles  are  so  weak  and  ill-developed 
that  the  child  is  supposed  to  be  paralyzed.  Such  weakness  may  be  very  marked, 
although  the  skeletal  changes  are  slight.  The  electrical  reactions  are  normal  or 
exaggerated.  The  total  result  is  an  arrest  of  growth  and  development,  especially 
of  the  jaws,  pelvis,  and  lower  limbs,  and  the  child  is  undersized. 

Abdomen. — The  abdominal  and  intestinal  muscles  are  weak,  the  contracted 
chest  pushes  down  the  abdominal  viscera,  and  the  pelvis  is  flattened.  Excess  of 
carbohydrate  food,  disordered  digestion,  and  intestinal  catarrh,  give  rise  to  flatulent 
distension.  These  factors  produce  the  fot-belly  or  frog-belly,  in  which  the  abdomen 
is  uniformly  enlarged,  tense,  and  tympanitic.  The  stomach  and  colon  are  much 
distended  by  fermentation  of  their  contents.  The  recti  are  often  separated  (diastasis 
of  the  recti),  and  umbilical  hernia  may  be  present. 

I  am  doubtful  of  the  existence  of  a  true  rachitic  enlargement  of  the  liver 
or  spleen.  Granted  that  such  enlargement  is  often  present,  there  are  generally 
other  causes  which  would  account  for  it.  In  a  huge  number  of  cases  there  is  no 
reliable  evidence  of  true  hyperplasia.  Apparent  enlargement  of  the  liver,  normally 
large  in  the  infant  and  projecting  into  the  abdominal  cavity  because  of  the  more 
horizontal  position  of  the  ribs,  is  due  to  rachitic  deformity  of  the  chest  and  laxity 
of  the  ligamentous  supports,  causing  downward  displacement  and  greater  exposure 
of  its  surface.  A  portal  cirrhosis,  interlobular  in  type,  has  sometimes  been  found, 
and  is  probably  due  to  toxaemia  from  intestinal  catarrh.  Hogben  (1888)  described 
a  hypertrophic  cirrhosis  of  biliary  type  ;  but  jaundice  does  not  occur.  Similarly, 
the  spleen  is  often  to  be  felt  on  account  of  downward  displacement.  True  hyper- 
plasia may  result  from  anaemia,  toxaemia,  and  other  causes. 

Adolescent  Rickets,  sometimes  called  late  or  recrudescent  rickets,  is  rare.  From 
thirty  to  forty  cases  are  on  record,  but  some  of  them  will  not  bear  strict  investigation. 
Two-thirds  occur  in  females.  The  common  age  of  onset  is  twelve  to  eighteen  years  ; 
less  often  six  to  eleven  years.  Ossification  is  not  yet  complete.  At  puberty  rapid 
growth  takes  place,  and  may  be  disordered.  A  typical  case  in  a  girl,  eleven  years 
old,  came  under  my  care  in  1896.  She  was  wasted,  anaemic,  extremely  feeble, 
and  had  irregular  fever,  up  to  102°  to  103°  F.,  for  sixteen  days.  The  skeletal 
changes  were  characteristic,  and  under  treatment  there  was  great  diminution  in 
the  size  of  the  beads  and  epiphyses.  Probably  this  was  a  case  of  the  recrudescent 
type.  Cases  may  be  divided  into  three  groups  :  (1)  Recrudescence  or  relapse,  the 
disease  never  having  been  completely  in  abeyance  ;  (2)  true  recurrence  ;  (3)  primary 
adolescent  rickets,  the  patient  having  been  unaffected  in  childhood. 

The  skull  is  normal,  for  its  ossification  is  completed.  Stiffness  and  pain  in  the 
joints  and  leg  muscles  are  common  initial  symptoms,  and  the  gait  may  suggest  hip 
disease.  Enlargement  of  the  epiphyses  and  beading  of  the  ribs  develop.  The  chief 
deformities  are  flat-foot,  genu  valgum  and  varum,  tibial  and  femoral  curves,  coxa 
vara,  and  scoliosis.  Unilateral  cases  must  be  diagnosed  with  special  caution.  Coxa 
vara  may  be  due  to  acetabular  separation  of  the  head  of  the  epiphysis.    Scoliosis  at 
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puberty  cannot  be  accepted  as  an  isolated  rachitic  phenomenon.  One  of  Clutton's 
cases  showed  premature  sexual  development.  Some  recorded  cases  are  probably 
instances  of  osteomalacia. 

Histology. — -The  epiphyses  are  enlarged,  and  the  bones  become  soft  and 
flexible.  The  anatomical  changes  are  due  to  increased  and  irregular  cartilaginous 
and  subperiosteal  growth,  irregularity  or  failure  of  ossification,  and  irregular  and 
often  excessive  medullary  absorption. 

Normally  a  long  bone  is  at  first 
represented  by  a  rod  of  cartilage.  The 
cells  in  the  middle,  at  the  centre  of 
ossification,  are  piled  up  in  columns. 
Calcareous  salts  are  deposited  in  the 
matrix,  and  enclose  groups  of  cells  in 
spaces,  the  'primary  areolw.  Simulta- 
neously a  layer  of  true  membrane 
bone  is  deposited  on  the  outer  surface 
from  the  osteogenetic  layer  of  the 
periosteum.  In  the  next  stage  apertures 
are  formed  in  this  new  bone  by  the 
erosive  action  of  the  subperiosteal 
vascular  osteogenetic  tissue,  which 
burrows  into  the  calcified  matrix  and 
forms  large  spaces,  the  secondary  areolw. 
These  spaces  are  filled  with  embryonic 
marrow,  and  lined  with  osteoblasts, 
the  walls  being  composed  of  calcified 
cartilage.  Thus,  at  this  stage  the 
temporary  cartilage  is  replaced  by 
vascular  osteogenetic  tissue. 

The  calcification  of  the  cartilage 
extends  towards  the  growing  ends  of 
the  bones.  It  is  followed  and  sup- 
planted by  the  osteogenetic  tissue, 
which  deposits  layers  of  bone  on  the 
walls  of  the  secondary  areolae.  The 
medullary  cavity  is  formed  by  pro- 
gressive absorption.  Throughout  these 
stages  bone  continues  to  be  deposited 
from  the  osteogenetic  layer  of  the 
periosteum  on  the  outer  surface,  while  the  layers  on  the  inner  surface  are  being 
absorbed,  and  the  medullary  cavity  increases  in  size.  Calcification  is  only  a 
temporary,  intermediate  process.  The  calcified  tissue  is  absorbed,  and  is  not 
converted  directly  into  new  bone.  Growth  in  length  is  due  to  proliferation  and 
ossification  of  the  cartilage  at  the  epiphyseal  line.  Growth  in  thickness  is  due  to 
proliferation  and  ossification  of  the  deep  osteogenetic  layer  of  the  periosteum. 

Microscopical  examination  of  the  growing  end  shows  several  layers  :  (1)  Hyaline 
cartilage  ;  (2)  a  layer  of  proliferating  cells  and  matrix,  without  any  orderly  arrange- 
ment ;  (3)  a  layer  of  cells  in  regular  columns  ;  (4)  a  zone  of  calcification  ;  (5)  a  zone 
of  ossification. 


Fig. 


6. — Late  Rickets,  in  a  Child  aged 

Seven  Yeaks. 
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Rachitic  changes  are  chiefly  found  in  the  proliferating  and  columnar  layers. 
The  older  the  child,  the  smaller  is  the  combined  depth  of  these  two  layers.  In 
the  foetus  the  proliferating  layer  is  the  thicker  of  the  two,  and  is  said  to  be  much 
enlarged  in  fcetal  rickets.  In  extra-uterine  life  the  columnar  layer  is  the  larger, 
and  is  chiefly  involved,  perhaps  attaining  to  eight  times  its  normal  depth.  By 
compression  between  more  slowly  growing  parts  it  bulges  laterally,  thus  forming 
the  beaded  ribs  and  enlarged  epiphyses.  Another  notable  feature  is  the  great 
vascularity  of  the  columnar  zone.  Normal  articular  cartilage  is  free  from  blood- 
vessels, and  even  in  the  actively-growing  rib  cartilages  they  are  few  and  small. 
In  rickets  the  microscope  reveals  excessive  vascularity  at  the  epiphyseal  line, 
abnormal  proliferation  and  irregularity  of  the  cartilage  cells,  patches  of  calcification 
in  cartilaginous  regions,  and  patches  of  cartilage  in  places  which  should  only  show 
calcification.  The  new  bone  seems  imperfectly  formed,  and  in  places  appears  to 
have  been  formed  by  the  direct  ossification  of  cartilage,  without  the  intervention 
of  osteoblasts  (cf.  enchondromata).  The  medullary  spaces  are  irregular  and 
badly  developed.  The  medulla  is  abnormally  vascular,  and  contains  red  jelly-like 
material,  like  granulation  tissue.  Calcification  is  deficient  at  the  growing  zone,  and 
much  osteoid  tissue  is  formed. 

The  cartilage  at  the  epiphyseal  line  is  thickened,  bluish-white,  softer  than 
normal,  and  almost  gelatinous.  On  the  one  side  it  blends  with  the  cartilage  of  the 
epiphysis,  and  on  the  other  it  has  an  irregular  dentate  border  and  contains  scattered 
calcified  areas.  In  severe  cases  the  whole  epiphysis  is  involved,  and  the  ossifying 
centre  becomes  softer,  larger,  and  unduly  vascular. 

The  periosteum  strips  off  easily.  It  contains  large  bloodvessels,  and  may 
be  so  thickened  as  to  encroach  on  the  medullary  cavity.  In  the  osteogenetic  layers 
of  the  cranial  membrane  bones  similar  changes  take  place  to  those  in  the  long 
bones — viz.,  increased  tliickening  and  vascularity,  excessive  cell  proliferation, 
imperfect  calcification  of  the  new  tissue,  and  the  formation  of  "  spongioid  "  bone, 
instead  of  hard  porous  bone.  Spongioid  bone  is  thick  and  soft,  devoid  of  lime  salts, 
and  not  unlike  decalcified  bone.     The  deepest  layers  are  firmly  ossified. 

In  spongy  bones  there  is  much  thickening,  erosion  of  bony  trabeculse,  and  the 
formation  of  large,  irregular  spaces  filled  with  cells,  bloodvessels,  and  connective 
tissue.  This  gives  the  ends  of  long  bones  a  very  porous  aspect.  Their  shafts  are 
abnormally  flexible,  because  of  deficient  formation  of  periosteal  bone  and  increased 
medullary  absorption.  They  are  shortened  and  unduly  curved,  and  their  angles 
are  rounded  off.  The  curves  are  exaggerations  of  normal  curves,  produced  by  the 
weight  of  the  trunk  and  limbs.  Abnormal  curves  result  from  unnatural  positions 
and  abnormal  muscular  action.  Normal  bone  contains  37  parts  of  organic  and 
63  of  inorganic  matter.  In  the  worst  rachitic  bone  the  proportions  are  79  organic 
to  21  inorganic  matter.  Gassmann  (1911)  found  an  excess  of  magnesia  as 
well  as  a  deficiency  of  calcium.  The  bones  are  so  soft  as  to  be  cut  with  a 
knife.  Fractures  result  from  trivial  causes.  They  are  usually  of  the  greenstick 
variety. 

Termination. — Eventually  the  active  proliferation  in  the  cartilage  and  beneath 
the  periosteum  is  replaced  by  ossification.  The  bone  becomes  less  vascular,  normal 
bone  is  formed,  and  spongy  masses  condense  and  contract.  Porous,  spongioid 
bone  may  become  abnormally  dense  and  compact,  hard  like  ivory.  Epiphyseal 
swellings  decrease,  and  may  finally  disappear.  Beading  becomes  imperceptible. 
Cranial  bosses  shrink,  and  may  leave  no  trace.     Slight  bony  curves  disappear,  and 
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severe  ones  grow  less.     The  active  process  is  over  by  the  end  of  the  first  dentition. 
Premature  union  of  the  shafts  and  epiphyses  may  cause  arrest  of  growth. 

Pathogenesis. — Either  imperfect  nutrition  or  chronic  inflammation  may 
be  invoked  as  the  causative  factor  of  the  rachitic  process,  which  may  be  summed  up 
shortly  as  consisting  of  increased  vascularity  of  the  medulla  and  growing  portions 
of  the  bones,  with  secondary  excessive  cell  proliferation  and  irregularities  of  calci- 
fication and  ossification.  When  the  vascularity  subsides,  normal  bone  is  formed. 
The  process  is  very  much  like  that  of  chronic  inflammation.  Bones  affected  with 
chronic  inflammation  are  deficient  in  lime  salts.  And  it  can  be  shown  that  an 
experimentally-produced  hyperaemia  causes  proliferation  of  cartilage  cells,  absorp- 
tion of  newly-formed  bone,  and  deficiency  of  lime  salts. 

The  causation  of  the  increased  vascularity  is  difficult  of  explanation.  Un- 
doubtedly there  is  a  perversion  of  tissue  metabolism.  It  has  been  ascribed  to 
deficient  alkalinity  of  the  blood,  retention  of  carbonic  acid,  deficiency  of  lime  salts, 
excess  of  lactic  acid,  toxaemia,  and  defective  processes  in  the  thyroid  or  adrenal 
glands.     Not  one  of  these  hypotheses  is  wholly  satisfactory. 

The  Lime  Hypothesis. — According  to  this  hypothesis  the  deficiency  of  lime 
salts  in  the  bones  is  due  to  a  deficiency  of  lime  and  phosphoric  acid  in  the  diet, 
defective  absorption,  or  increased  katabolism.  Roloff  and  Voit  produced  rickets 
in  pigs  and  young  dogs  by  a  diet  containing  very  little  lime.  Baginsky  and  Chassat 
(1842)  produced  it  in  young  animals  by  exclusion  of  lime  from  the  diet.  Un- 
doubtedly, exclusion  or  limitation  of  lime  in  the  diet  causes  bony  changes,  but  these 
are  of  the  nature  of  osteoporosis  in  which  slight  preparation  is  made  for  ossification 
and  osteoid  tissue  is  calcified  in  spite  of  the  deficiency  of  lime.  It  differs  from 
rickets  in  that  it  can  be  cured  by  the  administration  of  lime  salts,  and  the  soft  tissues 
are  also  deficient  in  lime.  Moreover,  in  rickets  there  is  extensive  preparation  for 
ossification  and  much  osteoid  tissue  formed,  but  it  remains  uncalcified  although 
there  is  plenty  of  lime  in  the  diet.  Uncalcified  cartilage  is  in  excess.  It  contains 
a  high  percentage  of  lime,  and  marked  proliferation  of  cells  is  impossible  without 
a  supply  of  this  salt. 

Cow's  milk  contains  much  more  lime  than  human  milk.  Farinacea  are  rich 
in  lime  and  phosphoric  acid,  and  they  are  foods  on  which  rickets  often  develops. 
Possibly,  in  the  case  of  infants  fed  on  condensed  or  sterilized  milk,  the  effect  of 
prolonged  heat  on  the  organic  compounds  of  lime  renders  them  more  difficult  of 
absorption  and  assimilation.  According  to  Vierordt,  absorption  is  quite  as  good 
as  in  health.  The  amount  of  lime  in  the  urine  is  the  same  as  in  healthy  children. 
These  salts  are  mainly  excreted  in  the  fasces,  so  urinary  excretion  is  not  much  guide 
to  the  degree  of  assimilation.  An  excess  of  fat  in  the  diet  causes  soapy  stools 
and  the  withdrawal  of  alkalies  and  earthy  salts.  But  it  is  not  a  diet  rich  in  fat 
which  gives  rise  to  rickets.  Phosphoric  acid  is  set  free  when  calcium  bases  unite 
with  fatty  acids  ;  so  it  is  equally  improbable  that  the  disease  is  due  to  deficiency  of 
this  acid. 

Lactic  Acid  Hypothesis. — It  has  been  asserted  that  an  excess  of  lactic  and  other 
organic  acids  gets  into  the  blood,  and,  reaching  the  bones,  dissolves  out  the  lime. 
These  acids  can  be  produced  by  an  excess  of  carbohydrate  food  and  deficient 
oxidation.  Possibly  deficient  metabolism  leads  to  the  formation  of  by-products, 
which  affect  cartilage,  bone,  and  general  body  metabolism.  Heitzmann  regards 
lactic  acid  as  an  osteoplastic  irritant,  and  claims  to  have  caused  rickets  by  giving 
it  to  animals  persistently  by  mouth  and  subcutaneously.    In  flesh-eating  animals 
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rickets  was  succeeded  by  osteomalacia  ;  in  herbivorous  ones  osteomalacia  occurred 
alone.  These  experiments  are  of  little  value,  for  the  diet  was  deficient  in  lime  salts, 
and  they  have  not  been  confirmed  by  other  observers.  There  is  no  proof  that 
lactic  acid  can  cause  rickets.  It  has  not  been  found  in  rachitic  bone.  Neither 
lactic  acid  nor  calcium  lactate  is  present  in  excess  in  the  urine.  If  the  disease  is 
due  to  lactic  acid,  lime  should  appear  in  the  urine  as  calcium  lactate,  and  not  as 
calcium  phosphate. 

Toxin  Hypothesis. — The  bone  changes  are  such  as  might  result  from  a  chronic 
irritative  process,  possibly  due  to  a  toxin  of  intestinal  origin.  On  the  other  hand, 
there  is  frequently  no  evidence  of  intestinal  derangement.  Wegner  (1881)  claims 
to  have  set  up  rickets  by  small  doses  of  phosphorus,  through  its  action  as  an 
irritant. 

Hypothyroidism  has  been  advanced  as  an  explanation  on  various  grounds. 
Thyroid  extract  affects  the  elimination  of  calcium  and  the  consolidation  of  fractures. 
According  to  Wegner,  the  bone  changes  in  thyroidectomized  rabbits  correspond  to 
those  of  the  first  stage  of  rickets.  Phosphorus  is  supposed  to  be  beneficial  in 
treatment,  and  stimulates  the  thyroid.  Further,  an  enzyme  is  present  in  milk, 
and  is  derived  from  the  thyroid.  It  is  destroyed  by  boiling,  and  rickets  develops 
in  infants  fed  on  cooked  milk. 

Extirpation  of  the  adrenal  glands  in  animals  produces  a  condition  like  rickets 
or  osteomalacia.  The  internal  secretion  profoundly  affects  metabolism.  Excess 
of  the  extract  causes  diabetes  in  animals. 

No  hypothesis  is  fully  confirmed.  The  one  reliable  fact  is  the  dependence  of 
the  disease  on  improper  diet,  apparently  on  deficiency  of  fat,  which  gives  rise  to 
increased  vascularity.  Both  the  vascularity  and  the  bone  changes  are  due  to  the 
circulation  in  the  blood  of  some  irritant,' which  leads  to  the  absorption  of  lime  and 
other  changes.  Absorption  is  seen  in  the  production  of  craniotabes  by  the  softening 
of  previously  ossified  bone.  Sometimes  craniotabes  appears  due  to  unequal 
ossification,  uncalcified  areas  being  surrounded  by  calcified  ones.  If  the  blood  is 
deficient  in  lime,  either  because  of  a  deficiency  of  this  salt  in  the  food  or  from 
mal- assimilation,  it  may  re-absorb  lime  from  bone  in  order  to  maintain  its  equilibrium. 
Up  to  the  present  there  is  no  proof  that  there  is  such  a  deficiency  of  lime  in  the  blood. 

Diagnosis. — Epiphyseal  enlargement  and  beading  of  the  ribs  are  generally 
diagnostic,  but  may  occur  in  achondroplasia.  A  large  head,  unduly  open  fontanelle, 
cranial  bosses,  craniotabes,  irregular  or  retarded  dentition,  restlessness,  head  sweat- 
ing, throwing  off  the  clothes  at  night,  and  backward  physical  development,  may 
be  due  to  other  causes,  yet  in  conjunction  are  almost  certain  proof  of  rickets.  A 
hydrocephalic  head  is  globular  in  shape.  In  rickets  the  enlargement  is  frontal 
and  occipital,  not  general ;  in  rare  instances  it  may  result  from  macrocephalus. 
Cranial  bosses  and  craniotabes  occur  in  syphilis.  An  open  fontanelle  is  found  in 
cretinism  and  cleido-cranial  dysostosis  ;  delayed  dentition  in  cretinism  ;  delayed 
walking  in  mental  backwardness  ;  muscular  weakness  in  paralysis  and  amyotonia 
congenita  ;  and  curvature  of  the  spine  in  caries.  If  the  bony  and  epiphyseal  changes 
are  slight  and  the  muscular  weakness  great,  it  is  difficult  to  be  certain  that  they 
are  both  due  to  rickets.  Even  if  the  signs  of  rickets  are  marked,  the  extreme 
weakness  may  suggest  an  additional  affection.  Normal  reflexes  and  electrical 
reactions  differentiate  muscular  weakness  from  that  of  infantile  palsy.  In  amyo- 
tonia they  are  weak  or  absent.  In  cerebral  palsy  the  reflexes  are  exaggerated  and 
associated  with  rigidity. 
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The  large  belly  may  simulate  that  of  tuberculous  abdominal  disease.  The  pain 
and  tenderness  of  scurvy  must  not  be  ascribed  to  rickets,  for  the  two  diseases  are 
often  existent  in  the  same  child.  Hip  disease  and  congenital  dislocation  of  the 
hip  must  be  diagnosed  from  coxa  vara.  Enlargement  of  the  condyle  of  the  femur 
or  of  the  wrist  may  simulate  tuberculous  osteitis.  Syphilitic  epiphysitis  is  gener- 
ally monarticular  and  in  the  first  six  months  of  life.  Rachitic  changes  are  not 
often  obvious  until  the  second  six  months.  Mentally  deficient  children  are 
often  rachitic,  but  backwardness  is  not  due  to  rickets,  except  in  so  far  as  mental 
development  may  be  retarded  by  malnutrition  or  physical  disabilities,  through 
inability  to  join  in  childish  games.  Many  nervous  and  catarrhal  affections  have 
their  origin  in  this  disease.  Nevertheless,  the  association  of  two  diseases  is  no  proof 
of  their  mutual  interdependence,  and  the  rachitic  element  may  lead  to  error  in 
diagnosis.  As  a  rule  there  is  no  difficulty  in  the  recognition  of  rickets,  but  it  is 
important  not  to  ascribe  to  this  disease  illness  of  other  causation  merely  associated 
therewith. 

Prognosis. — The  disease  is  very  chronic,  and  lasts  for  months  or  up  to  the 
end  of  the  first  dentition.  Its  course  is  modified  by  treatment.  Periods  of  latency 
and  exacerbation  depend  on  diet  and  hygiene.  Usually,  active  symptoms  subside 
when  a  mixed  diet  is  given — that  is,  at  about  the  end  of  the  first  year.  Relapses 
are  rare. 

Different  parts  of  the  skeletal  system  are  progressively  involved,  recovery  taking 
place  in  one  while  another  is  becoming  affected.  In  the  first  six  months  of  life 
craniotabes  and  beading  may  be  the  only  physical  signs.  Later  on  the  thorax 
becomes  deformed,  and  then  kyphosis  and  curvatures  of  the  bones  develop.  The 
signs  of  improvement  are  diminished  sweating  and  restlessness,  disappearance 
of  craniotabes,  increasing  muscular  power,  and  improved  general  nutrition. 
Deformities  slowly  and  steadily  improve,  except  in  very  bad  cases,  in  which  they 
persist  to  a  variable  degree  throughout  life,  in  the  shape  of  pigeon-breast,  Harrison's 
sulcus,  eversion  of  the  costal  arch,  kyphosis,  pelvic  deformity,  knock-knee,  bow- 
legs, and  flat-foot. 

Rickets  is  never  fatal  -per  se,  but  it  reduces  the  resisting  power,  and  is  an  impor- 
tant cause  of  increased  mortality  from  other  diseases,  especially  catarrhal  affections 
of  the  alimentary  and  respiratory  systems.  Laryngitis,  bronchitis,  and  broncho- 
pneumonia, are  much  more  dangerous,  because  of  the  thoracic  deformity  and  the 
weakness  of  the  thoracic  muscles.  Death  may  result  from  laryngospasm,  convul- 
sions, tetany,  or  gastro-enteric  disorders.  The  thoracic  deformity  retards  growth 
by  interfering  with  efficient  lung  expansion  and  oxidation.  Apart  from  this,  the 
disease  has  no  permanent  influence  on  the  general  health.  Impaired  epiphyseal 
growth  may  affect  growth  in  height,  and  the  malnutrition  may  delay  menta  1 
development.  Rachitic  children  often  talk  late  and  learn  new  words  slowly.  Some 
of  them  are  unduly  precocious  through  being  left  much  in  the  society  of  adults. 

Treatment.' — Prophylaxis  consists  in  the  care  of  the  mother  during  pregnancy 
and  lactation  ;  and  suitable  diet  for  the  child,  together  with  fresh  air,  sunlight,  a 
daily  bath,  and  exercise  or  massage.  Active  treatment  includes  hygienic,  hydro- 
therapeutic,  climatic,  and  dietetic  measures,  drugs  taking  a  secondary  place. 
Special  measures  are  needed  for  the  prevention  and  cure  of  deformities.  Mild 
cases  recover  without  any  active  treatment. 

Hygiene.— Lsl  the  child  live  in   well-veutilated,  sunny    rooms,  and  be  out  in 
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the  open  air  as  much  as  possible.  He  must  be  warmly  clad  and  the  feet  kept  warm, 
a  hot  bottle  being  placed  in  the  perambulator  in  cold  weather.  Country  air  is 
superior  to  that  of  towns.  There  is  no  special  virtue  in  the  air  of  the  seaside  or 
high  altitudes,  except  as  a  stimulus  to  appetite  and  metabolism.  Low-lying, 
damp,  and  marshy  places,  and  houses  surrounded  by  trees,  are  unsuitable.  Prefer- 
ence should  be  given  to  residence  in  a  warm,  dry  climate,  and  to  houses  built 
on  gravel  or  sandy  soil,  especially  if  there  is  any  respiratory  catarrh. 

The  clothing  must  be  light  and  loose.  Tight  garments,  interfering  with  respira- 
tory movements,  are  injurious.  A  moderately  firm  abdominal  binder  is  permissible, 
if  there  is  much  flatulence,  but  undue  compression  forces  the  diaphragm  upward, 
and  induces  partial  collapse  of  the  lower  lobes  of  the  lungs.  The  night  clothes 
must  be  pyjamas  and  socks,  or  a  soft  woollen  or  flannel  nightgown  tied  below  the 
feet,  because  of  the  tendency  to  throw  off  the  bedclothes.  The  horsehair  pillow 
must  be  low  and  firm,  and  have  a  circular  central  orifice  if  there  is  much  sweating. 
The  mattress  should  be  smooth,  hard,  and  made  of  horsehair  ;  and  must  be  aired 
thoroughly  during  the  day.  Body  linen  should  be  changed  frequently,  because 
of  the  sweating. 

j  The  value  of  exercise  has  been  mentioned.  Oxidation  and  excretion  are 
diminished  by  confinement.  Encourage  free  movement  of  the  limbs  during  the 
bath  and  at  other  times,  and  do  not  hamper  them  by  heavy  swaddling  clothes. 
Exercise  must  be  limited  in  severe  cases,  if  likely  to  produce  or  increase  deformity, 
and  replaced  by  systematic  massage. 

Hydrotherapy. — Give  a  morning  bath  of  sea-water  or  salt  and  water  (rock  salt, 
1  ounce  ;  water,  2  gallons).  If  the  skin  is  irritable,  add  sodium  carbonate  (1  drachm) 
and  starch  (1  ounce).  For  infants  under  six  months  old  give  the  bath  for  ten  to 
fifteen  minutes  at  95°  F.  ;  for  older  children  give  it  for  a  few  minutes  at  70°  to 
80°  F.,  followed  by  dry  rubbing  with  the  hand  or  a  flesh  glove.  Or  the  child 
may  be  douched  with  cold  water  while  sitting  in  a  warm  bath,  and  then 
massaged.  If  he  is  blue  and  chilly  after  the  bath  or  douche,  the  treatment  must 
be  omitted.  Sponge  the  body  every  evening  with  warm  water,  and  rub  olive-oil 
in  thoroughly. 

Diet. — A  liberal  amount  of  fat  and  protein  are  essential.  If  the  child  is  breast- 
fed, analyze  the  milk  and  ascertain  the  defect,  supplementing  it  by  other  food 
or  the  milk  of  some  other  animal.  Breast  milk  is  the  most  suitable  for  infants 
under  nine  months  of  age.  If  not  available  or  contra-indicated,  give  a  modified 
cow's  milk.  Use  the  top  half  or  top  third  of  fresh  milk  after  it  has  stood  in  the 
cold  for  two  to  four  hours,  so  as  to  insure  a  sufficiency  of  fat  in  the  mixture  after 
dilution.  This  is  preferable  to  adding  either  gravity  or  centrifugal  cream.  Avoid 
excess  of  carbohydrates  in  the" diet.  Condensed  milk  and  proprietary  carbohydrate 
foods  are  unsuitable  because  of  the  deficiency  in  fat  and  protein  and  excess  of 
carbohydrates.  Do  not  overburden  the  digestion  at  first  or  give  much  fat,  because 
of  the  presence  of,  or  liability  to,  intestinal  catarrh. 

For  an  artificially-reared  baby  begin  with  a  mixture  of  equal  parts  of  top  milk, 
barley-water  and  lime-water,  giving  3  to  6  ounces  every  three  hours  at  three  to 
twelve  months  of  age.  Gradually  change  to  top  milk  and  barley-water  equal 
parts,  or  whole  milk  diluted  with  one-third  water.  At  nine  to  twelve  months  of 
age  the  child  may  have  20  to  30  ounces  of  whole  milk  ;  cream  dr.  2  to  4,  or  butter 
dr.  \,  or  ol.  morrhuse,  t.d.s.  ;  porridge  and  milk,  or  rusk  and  milk,  once  daily ;  and 
custard  pudding  once  daily. 
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At  twelve  to  eighteen  months  allow  milk,  oz.  30  to  40  ;  cream,  oz.  \,  t.d.s. ;  the 
yolk  of  an  egg  lightly  boiled,  milk  puddings,  bread  and  butter,  bread  and  bacon  fat, 
and  some  cereal  food  for  breakfast.  Less  milk,  diluted  with  one-third  water,  must 
be  given  if  there  is  constipation  or  impaired  appetite.  Margarine,  beef  dripping, 
and  brains  can  be  given.  Mashed  potato  should  be  given  after  the  twelfth  month  ; 
and  pounded-up  fish,  chicken,  and  red  meat,  can  be  added  at  fifteen  to  twenty-one 
months  of  age.  Fresh  fruit  juice  and  the  yolk  of  egg  should  always  be  prescribed. 
Salt  can  be  given  freely.  There  is  probably  enough  phosphoric  acid  in  the  tissues  to 
seize  on  any  spare  sodium.  Under  such  a  diet  the  flabby  fat  due  to  excess 
of  carbohydrates  is  gradually  got  rid  of,  and  the  child  becomes  firmer  and 
stronger. 

Drugs. — It  is  difficult  to  estimate  the  value  of  drugs,  for  the  disease  subsides 
at  twelve  to  twenty-four  months  or  earlier  under  proper  diet  and  management. 
Lime  salts  are  valueless.  Lime-water  is  only  of  use  as  a  diluent  and  antacid. 
01.  morrhuse  is  the  only  drug  of  any  real  value,  and  cannot  be  replaced  efficiently 
by  other  oils,  perhaps  because  it  is  more  readily  absorbed,  or  because  it  contains 
substances  of  peculiar  value  in  rickets.  It  must  be  given  in  small  doses  as  soon  as 
the  state  of  the  alimentary  canal  is  normal.  Otherwise  it  is  apt  to  set  up  diarrhoea. 
Give  it  for  months,  except  on  Sundays  and  in  hot  weather  or  if  the  stomach  is  out 
of  order.  It  can  be  given  pure  or  in  emulsions  with  maltine,  syr.  fer.  phosph.  co., 
syr.  calcis  lactophosph.,  lime-water,  etc.  ;  or  in  mixtures  such  as — (1)  01.  mor., 
oz.  2  ;  glycerin.,  dr.  2  ;  pulv.  acac,  dr.  2  ;  maltine,  dr.  4  ;  syr.  calc.  hypophosph., 
dr.  4  ;  aq.  cinnamomi,  ad  oz.  4.  (2)  01.  mor.,  oz.  1  to  2  ;  calcium  and  sodium  hypo- 
phosph., aa  gr.  16  ;  ol.  cassise,  min.  2  ;  glycerin.,  oz.  1  ;  mucil.  tragacanth.,  ad  oz.  4. 

Although  hypophosphites,  phosphates,  glycerophosphates,  and  lactophosphates, 
are  often  given,  there  is  no  certain  proof  of  their  value.  Hypophosphites  are  said 
to  be  excreted  unaltered  in  the  urine.  Phosphorus  has  been  recommended  by 
Kassowitz  as  "  the  iron  of  rickety  children,"  in  drachm  doses  of  mixtures  such  as — 
(1)  Gr.  i.  in  ol.  amygdal.  dulcis  oz.  21  ;  (2)  gr.  i.  in  ol.  morrhuse  oz.  20  to  30.  On 
the  other  hand,  it  has  been  pointed  out  that  phosphorus  is  an  irritant,  and  sets 
up  changes  in  bone  suggestive  of  rickets.  I  believe  the  effect  is  due  to  the  oil 
with  which  it  is  given.  If  phosphorus  is  desired,  it  is  best  given  in  the  form  of  organic 
compounds  present  in  yolk  of  egg,  hard  roe  of  fishes,  and  calves'  brains  ;  phytin, 
a  vegetable  preparation ;  protylin,  a  synthetic  compound  of  phosphorus  and 
albumin  ;  and  fersan,  an  albuminous  compound  of  phosphorus  and  iron. 

Special  Measures. — Digestive  disorders  are  curable  by  suitable  diet  and  the 
treatment  of  any  catarrh  present.  Half  a  grain  of  hyd.  c.  creta  can  be  given 
every  second  or  third  night ;  and  a  mixture  of  sod.  sulphocarb.,  gr.  3  to  5  ;  tr.  nucis 
vomicae,  min.  J  to  1  ;  tr.  rhei,  min.  5  to  10  ;  ol.  ricini,  min.  10  to  15  ;  aq.  calcis, 
ad  dr.  1,  t.d.s.  For  anaemia  and  general  flabbiness  give  iron  or  arsenic — e.g., 
vin.  ferri,  min.  20  to  30  ;  ferri  sulph.  exsicc,  gr.2  to  4  ;  tr.  fer.  perchlor.,  min.  5  to  15  ; 
or  a  mixture  of  fer.  et  amm.  cit.,  sod.  bicarb,  and  tr.  nuc.  vomicae,  between  meals. 
For  profuse  sweating  sponge  with  tepid  water,  and  give  a  small  dose  of  tr.  belladon. 
or  liq.  atropinae  at  bedtime  ;  and  quinine  tannate,  gr.  1  to  2,  with  glycerine  and 
water,  t.d.s.  I  have  never  seen  any  decided  benefit  from  adrenalin.  If  there  is 
a  convulsive  tendency,  add  sod.  bromide,  gr.  2  to  4,  to  each  dose  of  the  cod-liver- 
oil  emulsion,  or  give  a  dose  at  night. 

Encourage  aeration  of  the  blood  by  efficient  ventilation  and  the  removal  of 
any  cause  of  respiratory  obstruction,  such  as  adenoids  and  enlarged  tonsils.     Breath- 
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ing  exercises  are  often  injurious,  for  the  chest  wall  sinks  in  during  inspiration,  and 
deformity  may  be  exaggerated. 

Of  Deformities. — Efficient  treatment  prevents  serious  results.  Grave  deformi- 
ties are  a  reproach  to  the  medical  attendant.  The  tendency  to  spinal  curvature  is 
counteracted  by  not  allowing  the  child  to  sit  up,  but  it  is  absurd  to  keep  a  mild 
case  constantly  recumbent.  The  amount  of  exercise  must  depend  on  the  severity 
of  the  disease  and  degree  of  deformity.  All  exercise  and  massage  must  be  followed 
by  rest.  Otherwise  the  tired  muscles  still  further  fail  to  support  the  joints,  and  the 
ligaments  yield.  Sitting  must  be  prohibited  in  girls  with  active  rickets,  because  of 
the  pelvic  deformity  to  which  it  gives  rise.  Moderate  exercise  and  massage  help 
to  prevent  and  cure  bow-legs,  knock-knee,  and  flat-foot.  Long  external  splints 
of  unequal  length  will  help  to  keep  an  active  child  off  his  legs,  but  he  is  apt  then  to 
crawl  about  unduly  and  develop  curves  of  the  upper  limbs.  The  midday  sleep  and 
recumbency  in  a  perambulator  or  spinal  carriage  in  the  open  air  are  also  of  use  in  limit- 
ing activity.  For  bowing  of  the  tibia,  a  poroplastic  splint  can  be  applied  from  a  little 
above  the  knee  to  the  ankle,  and  fastened  by  three  straps,  round  the  ankle,  below 
the  knee,  and  round  the  middle  of  the  calf.  The  last  one  is  the  most  important. 
It  is  fastened  round  a  leather  pad  on  the  outer  side  of  the  calf,  and  is  tightened 
daily.  External  splints  must  be  worn  at  night  if  the  limbs  are  curled  up  in 
bad  positions.  An  external  splint  is  useful  for  knock-knee  ;  in  severe  cases  a 
Thomas's  splint  may  be  needed.  Osteotomy,  for  the  cure  of  rachitic  deformity, 
should  be  postponed  until  the  seventh  year,  for  many  severe  cases  recover  with 
practically  normal  limbs.  The  natural  tendency  of  growing  bone  is  to  resume  its 
normal  shape.  The  general  treatment  of  deformities  must  be  directed  to  prophy- 
laxis. Massage  and  exercise  are  preventive  and  curative,  and  cannot  be  replaced 
by  instrumental  appliances.  The  latter  should  be  looked  on  as  chiefly  of  tem- 
porary value  and  a  means  of  enabling  a  child  to  take  more  exercise  than  would  be 
possible'otherwise. 

3.  SCURVY. 

Scurvy  in  children  is  due  to  a  deficiency  of  meat  and  fresh  vegetables.  It  is 
like  the  disease  in  adults,  and  is  rarely  seen  in  this  country.  Infantile  scurvy  was 
long  overlooked,  although  Glisson,  in  his  "  Treatise  on  Rickets  "  (1650),  recognized 
and  described  it  as  distinct  from  rickets,  and  having  no  essential  connection  there- 
with. In  1873  Ingersley  published  the  case  of  an  infant  aged  fifteen  months.  Cases 
were  described  by  Sir  Thomas  Smith  in  1876  as  "  hsemorrhagic  periostitis  " ;  by  Gee 
in  1881  as  "periosteal  cachexia";  by  Cheadle  in  1878  as  "scurvy  supervening 
on  rickets,"  and  in  1882  as  "  osteal  or  periosteal  cachexia  and  scurvy."  It  has 
also  been  called  "  acute  rickets,"  "  scurvy  rickets,"  and  "  hsemorrhagic  rickets," 
but  these  names  are  inaccurate,  convey  an  erroneous  idea  of  its  pathology,  and 
should  be  discarded.  Cheadle  recognized  the  affection  as  true  scurvy,  yet,  as  the 
result  of  a  full  description  by  Sir  Thomas  Barlow  in  1883,  showing  that  the  scurvy 
was  the  central  factor,  and  the  rickets  variable  and  unimportant,  it  has  been  known 
by  the  name  of  Barlow's  disease. 

Scurvy  may  be  defined  as  a  constitutional  disease  dependent  on  some  prolonged 
error  in  diet,  and  characterized  chiefly  by  pain  and  tenderness,  anaemia,  dusky 
gums,  and  haemorrhages.  Subperiosteal  haemorrhages  are  not  common  in  the  scurvy 
of  adults.     In  infants  the  actively-growing  periosteum  is  very  vascular  and  liable 
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to  hemorrhage.  The  disease  occurs  chiefly  in  infants  fed  for  many  months  on 
cooked  milk  or  proprietary  foods.  It  is  easily  curable,  but  is  very  chronic  if 
untreated,  and  may  prove  fatal. 

^Etiology. — Scurvy  is  often  unrecognized  because  of  its  slight  severity  and 
rapid  subsidence  under  change  of  diet.  Its  prevalence  in  infants  coincides  with 
the  rapid  extension  of  artificial  feeding  and  the  production  of  proprietary  foods 
in  the  latter  half  of  the  last  century.  It  is  becoming  less  prevalent,  for  its  recogni- 
tion has  led  to  the  use  of  simple  preventive  measures.  It  occurs  in  any  climate,  in 
town  and  country,  and  at  all  times  of  the  year.  An  open-air  life  may  delay  its 
onset.  It  is  rather  more  common  among  private  than  hospital  patients,  because 
the  former  are  more  apt  to  be  kept  for  prolonged  periods  on  the  unsuitable  diet. 
An  individual  susceptibility  has  been  noted.  One  of  twins  may  be  alone  affected, 
although  both  have  been  reared  in  the  same  manner.  Males  are  a  little  more 
susceptible  than  females.  The  disease  is  rare  under  six  months  and  after  fifteen 
months  of  age  ;  75  per  cent,  of  the  patients  are  six  to  twelve  months  old.  Fat, 
anaemic  babies  are  as  much  affected  as  the  ill-nourished. 

Dietetic  Factors. — In  553  collected  cases  the  diet  consisted  of — Proprietary  foods, 
250  ;  sterilized  milk,  122  ;  pasteurized  milk,  40  ;  boiled  milk,  14  ;  humanized  milk,  6  ; 
uncooked  cow's  milk,  5  ;  condensed  milk,  72  ;  dried  milk  foods  and  water  only,  21  ; 
breast  milk  and  additional  food,  2  ;  breast  milk,  21.  Cases  in  the  breast-fed  and 
in  the  first  few  weeks  of  life  must  be  accepted  with  caution  as  genuine  scurvy. 
Obviously,  the  diet  most  likely  to  cause  the  disease  is  the  one  farthest  removed  in 
character  from  human  milk  and  from  fresh,  as  opposed  to  cooked,  food.  Some 
proprietary  foods  induce  it,  although  given  with  fresh  milk.  Babies  fed  on  a 
partially  cooked  food,  such  as  pasteurized  milk  or  a  partly  sterilized  and  modified 
milk  mixture,  only  become  scorbutic  after  many  months. 

Symptoms. — The  onset  is  gradual,  with  fretfulness,  impaired  appetite,  anaemia, 
malaise,  and  loss  of  weight.  The  first  sign  to  attract  attention  may  be  immobility 
of  the  legs  or  general  tenderness,  the  child  crying  when  handled,  or  even  approached, 
for  fear  of  being  moved.  These  symptoms  may  have  existed  for  a  week  or  two 
previously,  and  yet  have  subsided.  In  such  a  case  the  actual  cause  has  not  been 
recognized,  and  the  temporary  improvement  has  been  due  to  some  change  in  diet. 
Occasionally  epistaxis  or  hseniaturia  is  the  first  and  only  symptom. 

Provided  that  the  teeth  are  cut  or  almost  through,  the  gums  may  exhibit  swell- 
ing, hyperaemia,  and  slight  purplish  discoloration.  In  the  mildest  cases  they  are 
unaffected.  In  severe  ones  they  are  swollen,  bulbous,  ecchymotic,  dusky  to  purple 
in  colour,  and  may  ulcerate  and  bleed  freely  (hwmorrhagic  gingivitis).  Sometimes 
the  swelling  forms  a  fungating  mass  large  enough  to  hide  the  teeth,  sloughs  develop, 
and  the  breath  is  very  offensive.  Haemorrhagic  discoloration  of  the  hard  palate 
may  be  present. 

Tenderness  and  pain  induce  complete  immobility  or  pseudo-paralysis  of  the 
limbs.  The  legs  are  extended  and  everted,  sometimes  flexed  and  rigid.  These 
symptoms  depend  on  local  pathological  changes.  The  most  common  site  is  the 
lower  third  of  the  thigh,  occasionally  the  clavicle,  scapula,  and  ribs,  and  rarely  the 
upper  limb.  The  swelling,  not  invariably  obvious  on  inspection,  is  due  to  sub- 
periosteal effusion  of  blood  in  the  first  instance.  This  may  cause  separation  of  the 
epiphysis  from  the  diaphysis,  and  soft  crepitus.  Occasionally  the  long  bones 
fracture.     The  overlying  skin  is  smooth,  tense,  shiny,  perhaps  bluish,  not  hot,  and 
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sometimes  pits  on  pressure.  Haemorrhages  may  occur  over  the  flat  cranial  bones, 
forming  large  bluish  swellings  like  sarcomata.  The  thorax  is  often  tender.  The 
sternum  may  sink  in  from  fracture  or  from  separation  at  the  costo-chondral  juncture, 
producing  a  peculiar  flattening  of  the  front  of  the  chest. 

Anaemia  is  generally  well  marked,  and  is  independent  of  haemorrhage.  The 
blood  is  deficient  in  red  cells  and  in  percentage  of  haemoglobin.  Bleeding  often 
takes  place  from  the  nose,  not  infrequently  from  the  kidneys,  and  occasionally 
from  the  ear,  into  the  eyelids,  behind  the  eyeball,  from  mucous  surfaces,  into  the 
muscles,  under  the  skin,  and  into  various  serous  cavities,  the  cranial  cavity,  the 
joints,  and,  indeed,  any  organ  of  the  body.  Intrarenal  hemorrhage  may  give  rise 
to  albumin,  blood,  and  casts,  in  the  urine,  simulating  acute  nephritis.  Albuminuria 
may  occur  alone.  True  nephritis  is  a  rare  complication.  Pyelitis  is  sometimes 
present. 

Fever  is  due  to  complications,  or  to  the  general  malaise  and  disturbed  sleep 
induced  by  pain.  Muscular  pains  are  severe  and  cause  loss  of  rest.  Fainting 
attacks  are  not  uncommon.  Diarrhoea  is  of  serious  import,  and  broncho-pneumonia 
apt  to  prove  fatal.     The  state  of  the  gums  may  interfere  with  feeding. 

Morbid  Anatomy. — Blood  is  extravasated  into  the  actively  growing  peri- 
osteum, between  it  and  the  diaphysis,  leaving  the  bone  bare  and  impairing  its 
nutrition.  Necrosis  is  rare.  The  periosteum  may  be  completely  separated,  the 
epiphyses  detached,  and  the  shaft  free  in  a  cavity  full  of  blood.  New  bone  forms 
in  the  detached  periosteum,  for  its  osteogenetic  power  is  not  destroyed.  At  the 
junction  of  the  cartilage  and  the  shaft  the  lymphoid  cells  in  the  marrow  are  replaced 
by  a  reticular  tissue  poor  in  cells,  and  often  the  seat  of  haemorrhage.  The 
changes  in  the  marrow  and  the  destruction  of  osteoblasts  lead  to  inefficient  formation 
of  new  bone.  Consequently  the  normal  processes  of  bone  absorption  cause  thinning 
of  the  bone  in  these  regions,  rarefaction,  partial  dislocation  at  the  epiphyseal  line, 
and  partial  or  complete  fracture  from  very  slight  violence.  Such  fracture  gives 
rise  to  little  displacement,  for  the  periosteum  is  untorn. 

Pathogenesis. — The  disease  is  the  result  of  the  deficiency  of  some  property 
in  fresh  food,  which  is  destroyed  by  heat,  or  of  an  inadequate  supply  of  fresh 
food.  The  effects  of  this  deficiency  are  exaggerated  by  an  unsuitable  diet  containig 
an  excess  of  starch. 

The  heating  of  milk  reduces  its  antiscorbutic  properties  in  direct  proportion  to 
the  height  of  the  temperature  and  the  duration  of  exposure.  The  heat  destroys 
the  enzymes,  changes  the  proteins  in  some  manner,  and  converts  soluble  salts  of 
lime  into  insoluble  salts — e.g.,  insoluble  calcium  phosphate — as  well  as  forming  a 
crystalline  and  less  soluble  calcium  citrate  from  the  more  soluble  amorphous  salt. 
Hence  condensed  milks  and  proprietary  foods  containing  milk  are  very  deficient 
in  antiscorbutic  power. 

According  to  the  citric  acid  hypothesis,  scurvy  depends  on  a  deficiency  of,  or 
change  in,  the  citrates  in  the  diet.  Citric  acid  is  present  as  calcium  citrate 
(C.  E.  Corlette)  in  cow's  milk  up  to  0-1  to  0- 15  per  cent.  It  is  destroyed  by  steriliza- 
tion. On  the  other  hand,  the  addition  of  citrates  to  the  diet,  or  of  alkaline  phos- 
phates to  keep  the  citrates  in  solution,  has  no  apparent  remedial  action.  Nor 
is  the  disease  due  to  the  lack  of  other  vegetable  salts.  Potash  salts  are  of  no  value 
in  its  treatment,  and  cooking  does  not  affect  the  anti-scorbutic  value  of  potatoes 
and  greens. 
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Nor  does  infantile  scurvy  support  the  hypothesis  that  the  disease  is  due  to 
tainted,  food  or  ptomaines.  There  is  no  evidence  of  ptomaine-poisoning  ;  and  cases 
are  occasionally  seen  in  infants  fed  on  human  milk  and  on  diets  devoid  of  animal 
food  and  micro-organisms. 

Sir  Almroth  Wright  ascribes  it  to  an  acid  intoxication,  very  similar  to  that 
produced  experimentally  in  herbivora  by  the  ingestion  of  a  surplus  amount  of 
mineral  acids  over  bases.  He  states  that  meat  and  cereals  contain  a  large  excess 
of  mineral  acids,  especially  phosphoric  acid,  while  vegetables  and  fruit  contain 
an  excess  of  bases.  A  diet  of  meat  and  cereals,  excluding  fruits  and  green  vegetables, 
will  produce  scurvy.  He  divides  foods,  according  to  their  ash  content,  into — 
(1)  Acid  or  scorbutic — viz.,  eggs,  fresh  and  salt  meat,  and  many  cereals  ;  (2)  neutral 
or  non-scorbutic — viz.,  sugar,  vegetable  oils,  and  animal  fats  ;  (3)  alkaline  or  anti- 
scorbutic— viz.,  milk,  blood,  lime-juice,  orange-juice,  potatoes,  green  vegetables, 
etc.  In  adult  cases  he  found  that  the  alkalinity  of  the  blood  was  decreased.  He 
advises  the  administration  of  the  salts  of  the  oxidizable  organic  acids,  such  as 
sodium  lactate,  to  restore  the  normal  alkalinity  of  the  blood. 

In  contravention  of  these  views,  it  must  be  pointed  out  that  the  reduction  in 
the  alkalinity  of  the  blood,  if  present,  is  due  to  the  ansemia.  Joulie  maintains  that 
blood  is  an  acid  medium,  for  it  contains  phosphates  of  calcium  and  magnesium  in 
solution,  whereas  they  would  be  precipitated  in  an  alkaline  or  faintly  acid  medium. 
The  acidity  is  due  to  acid  phosphates,  but  the  acid  reaction  to  litmus  is  masked 
by  the  excess  of  bicarbonates,  which  are  acid  salts.  Further,  scurvy  does  not  occur 
in  acidosis  ;  and  lime-juice  raises  the  acidity  of  the  urine,  and  yet  cures  the  disease. 
According  to  Hutchison,  Wright's  division  of  foodstuffs  is  based  on  inaccurate 
chemistry,  and  only  eggs,  and  meat  deprived  of  all  blood,  leave  an  acid  ash.  Ex- 
periments by  Axel  Hoist  of  Christiania  (1908)  quite  upset  the  hypothesis.  Scurvy 
was  produced  in  guinea-pigs  by  a  diet  of  bread  and  cereals  ;  by  a  diet  of  compressed 
dried  potato,  but  not  if  cabbage-juice  was  added  ;  by  a  diet  of  dried  carrot,  even  if 
soaked  in  a  solution  of  bicarbonate  of  soda  ;  and  by  a  diet  of  dried  barley  and  water, 
but  not  if  the  barley  was  allowed  to  sprout  first.  Yet  in  the  sprouted  and  un- 
sprouted  barley  the  same  amount  of  acids  and  salts  was  present.  Nor  did  the 
addition  of  sodium  citrate  or  calcium  carbonate  to  the  incriminated  diets  prevent 
the  disease.  It  is  therefore  a  justifiable  conclusion  that  scurvy  is  not  due  to 
acid  intoxication  or  to  reduced  alkalinity  of  the  blood. 

Diagnosis. — Mild  cases  in  edentulous  infants  may  be  unsuspected  and  over- 
looked, especially  if  the  baby  is  fat  and  its  environment  satisfactory.  Obesity 
obscures  a  moderate  subperiosteal  swelling,  particularly  if  it  is  bilateral  and 
symmetrical.  Ansemia,  tenderness,  and  pain,  are  the  cardinal  signs,  and  often 
present  before  the  gums  are  affected.  Hsematuria  or  fretfulness  and  spongy  gums 
may  be  the  only  symptoms. 

Examine  every  infant  with  pain  or  tenderness  in  the  limbs  for  other  evidence 
of  scurvy,  and  ascertain  the  nature  of  the  diet.  Rheumatism  can  be  excluded, 
for  it  is  almost  unknown  in  infancy.  The  disease  may  be  mistaken  for  rickets, 
since  it  is  often  coincident,  but  uncomplicated  rickets  is  not  painful.  The  pseudo- 
paralysis of  the  lower  limbs,  if  present  in  a  rachitic  infant  with  marked  kyphosis, 
may  be  mistaken  for  the  pressure  paraplegia  of  spinal  caries.  In  the  absence 
of  localized  swelling  and  discoloured  gums,  tenderness  and  pain  are  sufficient  to 
exclude  infantile  palsy.  A  swelling  limited  to  one  limb  or  epiphysis  must  be 
differentiated  from  acute  periostitis  or  epiphysitis,  and  from  sarcoma.     Syphilitic 
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epiphysitis  occurs  in  wasted  infants  under  six  months  old,  and  is  generally  multiple. 
Multiple  osteomyelitis  is  very  rare,  and,  like  localized  osteomyelitis,  is  associated 
with  high  fever. 

Anaemia  is  almost  invariable.  In  only  one  case  of  marked  tenderness  and 
spongy  gums  have  I  found  it  absent.  Epistaxis  may  be  erroneously  regarded  as 
accidental ;  haematuria  ascribed  to  sarcoma  ;  subcutaneous  haemorrhage  mistaken 
for  purpura  ;  and  the  condition  of  the  gums  ascribed  to  acute  leukaemia.  Ulcera- 
tive stomatitis  is  not  limited  to  the  gums  nor  associated  with  other  signs  of  scurvy. 
Orbital  haemorrhage,  usually  of  the  upper  lid,  is  most  suggestive.  The  diagnosis 
is  often  confirmed  by  the  rapid  recovery  of  the  patient  on  an  anti-scorbutic  diet. 

Prognosis. — Mild  cases  show  definite  improvement  in  a  day  or  two,  and  get 
rapidly  well  if  properly  treated.  In  bad  attacks  the  prognosis  must  be  guarded, 
because  of  the  liability  to  severe  haemorrhage,  syncope  from  profound  anaemia, 
and  death  from  diarrhoea  and  exhaustion.  Treatment  may  fail  in  advanced  cases 
of  anaemia,  with  extreme  cachexia,  and  enteritis  or  broncho-pneumonia.  Con- 
valescence is  tedious.  The  absorption  of  effused  blood  and  thickening  is  slow  ; 
and  the  separated  periosteum  may  form  a  bony  sheath. 

Treatment. — Prophylaxis  consists  in  proper  diet.  Avoid  the  use  of  milk 
which  has  undergone  laboratory  treatment,  physical  or  chemical  alterations,  or 
violent  mechanical  procedures,  such  as  centrifugalization  and  homogenization. 
Give  uncooked  milk  and  the  juice  of  oranges  or  grapes,  sweetened,  or  an  infusion 
of  fresh  carrots.  Cream  and  meat-juice  may  be  added,  if  necessary  for  nutrition, 
but  may  interfere  with  digestion  or  set  up  diarrhoea.  Potato  cream  can  be  given 
to  infants  over  six  months  old.  It  is  made  by  adding  two  teaspoonfuls  of  the 
outer  portions  of  a  baked  floury  potato  to  an  ounce  of  milk.  From  one  to  two  tea- 
spoonfuls  is  given  three  to  four  times  daily,  alone  or  in  the  first  part  of  the  milk 
feed.  Vegetable  soups,  carrot  and  potato  purees,  are  suitable  for  older  children. 
Unboiled  milk  is  not  essential  in  mild  cases.  It  may  be  just  brought  to  a  boil 
and  mixed  with  fresh  barley-water,  and  the  juice  of  fruit  or  vegetables  added  or 
given  separately. 

The  child  must  be  handled,  moved,  and  dressed,  as  little  as  possible.  Bandage 
an  affected  arm  to  the  side.  Place  tender  legs  between  sandbags.  Rarely  the  pain 
of  rapid  and  extreme  periosteal  swelling  may  be  relieved  by  a  small  incision  and 
packing.  Paint  tender  gums  with  an  antiseptic,  astringent  lotion  of  tr.  myrrhse 
and  Listerine.  Sodium  lactate  and  citrate  are  harmless,  and  can  be  given  internally. 
Vinum  ferri  is  useful  for  the  anaemia.  Give  iron,  arsenic,  cod-liver-oil,  malt,  and 
hypophosphites  in  convalescence. 
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(Edema  Neonatorum. 

Congenital  Q5dema. 

(Edema  in  Wasting  Conditions. 

Persistent  (Edema,  not  Congenital. 

Toxic  (Edema. 


(Edema  in  Tetany. 
(Edema  in  Congenital  Syphilis. 
(Edema  with  Anemia. 
Angio-neurotic  (Edema. 
(Edema  with  Purpura. 


There  are  forms  of  oedema  which  are  peculiar  to  infancy,  and  there  are  others 
which,  although  they  may  persist  into  adult  life,  first  come  under  the  medical 
man's  notice  in  infancy  or  childhood.  The  oedema  which  is  due  to  heart  disease 
or  to  nephritis  is  considered  elsewhere  ;  the  present  chapter  is  concerned  only  with 
that  which  occurs  apart  both  from  cardiac  and  from  renal  disease. 

Foetal  Dropsy. — The  earliest  period  at  which  oedema  may  show  itself  is  during 
intra -uterine  life,  when  the  foetus  may  be  the  subject  of  general  dropsy.  This 
condition  is  not  inconsistent  with  live  birth,  but  as  a  rule,  if  born  alive,  the  infant 
has  survived  but  a  few  hours,  or  at  most  a  few  days.  The  most  important  observa- 
tions on  this  curious  affection  have  been  collected  by  J.  W.  Ballantyne  in  his 
work  on  antenatal  pathology.  They  are  briefly  summarized  in  the  following 
account  : 

The  mother  is  usually  a  multipara  approaching  the  menopause.  Sometimes 
two  or  three  successive  pregnancies  result  in  a  similarly  affected  foetus.  The  mother 
herself  has  seldom  shown  dropsy  or  albuminuria.  Syphilis  also  is  but  rarely 
present  in  the  mother,  whose  health,  indeed,  during  pregnancy  has  not  been  greatly 
affected,  although  in  many  instances  there  has  been  some  vague  ailing.  The 
oedema  of  the  foetus  is  general,  but  one  part  of  the  body  may  be  more  affected  than 
another ;  there  is  usually  more  or  less  ascites,  and  sometimes  also  fluid  in  the 
pleura.  Various  congenital  abnormalities  have  been  found  associated  with  the 
oedema,  such  as  malformation  of  the  heart,  the  vessels,  the  uterus,  or  the  bones, 
but  none  of  them  appear  with  any  constancy,  so  that  they  can  hardly  be  supposed 
to  bear  any  causal  relation  to  the  oedema.  The  kidneys  also  show  no  constant 
variation  from  the  normal,  and  there  seems  no  reason  to  believe  that  the  oedema 
is  of  renal  origin.  This  statement,  however,  requires  qualification,  for  some  have 
supposed  that  renal  disease  in  the  mother  may  be  the  cause  of  the  oedema  in  the 
foetus  ;  but,  as  already  mentioned,  there  is  no  evidence  of  maternal  nephritis  in 
many  of  these  cases  ;  its  aetiology  is,  indeed,  obscure. 

Ballantyne  points  out  that  the  placenta  is  usually  large,  soft,  and  oedematous, 
and  he  considers  that,  amongst  various  causes  which  may  account  for  foetal  dropsy, 
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may  be  conditions  increasing  the  blood-pressure  in  the  placenta,  and  causing 
thereby  structural  changes  in  it,  which  result  in  backward  pressure  and  transuda- 
tion of  serum  in  the  foetal  body.  Another  group  of  causes  may  be  structural 
anomalies  in  the  foetus  itself,  whether  in  its  blood  or  in  its  organs,  in  which  case 
the  oedema  may  sometimes  be  of  cardiac  or  renal  origin.  Such,  however,  are 
probably  exceptional. 

(Edema  Neonatorum. — In  extra-uterine  life  the  earliest  appearance  of  cedema 
is  that  known  as  "  cedema  neonatorum."  This  condition  is  met  with  usually  in 
feeble  infants,  and  is  often  associated  with  a  subnormal  temperature,  a  weak  pulse, 
and  poor  respiratory  movements,  resulting  in  more  or  less  atelectasis.  It  is  noticed 
usually  within  twenty-four  hours  after  birth,  and  is  of  very  serious  significance, 
inasmuch  as  the  infant  affected  with  it  usually  dies  within  a  few  days.  This, 
however,  is  not  always  the  case,  and  as  post-mortem  examination — in  some  cases, 
at  any  rate — shows  nothing  more  than  pulmonary  atelectasis,  recovery  seems  to 
be  possible,  if  only  the  infant  can  be  stimulated  to  stronger  respiratory  efforts. 

Treatment. — With  the  object  in  view  of  increasing  the  respiratory  move- 
ments, the  infant  may  be  placed  in  a  hot  bath,  and  its  head  and  shoulders  splashed 
with  cold  water  ;  gentle  flicking  with  a  towel  dipped  in  cold  water  may  also  be 
used  to  excite  crying.  The  infant  should  be  kept  warm  before  a  fire,  and  its  strength 
maintained  by  beginning  food  earlier  than  one  otherwise  would,  and  it  may  be 
advisable  to  add  four  or  five  drops  of  brandy  to  some  of  the  feeds. 

Congenital  (Edema. — Many  cases  have  been  recorded  of  persistent  oedema 
dating  actually  from  birth,  and  presumably  of  intra-uterine  origin,  though  different 
in  pathology  from  those  already  described  as  cedema  of  the  foetus.  One  group  of 
such  cases  is  that  described  by  Milroy,  who  drew  attention  to  the  occurrence  of 
congenital  oedema  in  several  generations  of  the  same  family.  Since  then  several 
instances  of  familial  affection  have  been  recorded,  and  in  nearly  all  of  these  it  has 
been  congenital.  It  is  not,  however,  essentially  a  congenital  disease,  for  in  some 
members  of  these  families  it  has  first  appeared  in  childhood  or  about  adolescence. 
This  familial  affection,  now  known  as  Milroy 's  disease,  occurs  with  about  equal 
frequency  in  males  and  females.  It  affects  only  the  legs,  which  are  swollen  with 
a  brawny,  hard  cedema.  There  is  seldom  any  pain  with  the  cedema,  which  persists 
throughout  life,  though  in  some  cases  recorded  by  Hope  and  French  there  were 
repeated  attacks  of  pain  and  swelling  in  the  legs,  with  heat  and  redness  of  the 
skin,  and  some  rise  of  temperature. 

The  cedema  seems  to  interfere  little,  if  at  all,  with  the  general  health  of  the 
patient,  and  is  even  consistent  with  energetic  exercise,  although  for  the  prevention 
of  discomfort  it  may  be  necessary  to  bandage  the  legs  firmly.  Milroy  recorded  the 
occurrence  of  this  affection  in  twenty -two  out  of  ninety -seven  persons  in  six  genera- 
tions of  one  family.  Recently  Hope  and  French  described  thirteen  cases  in  five 
generations,  and  Rolleston  three  cases  in  two  generations  of  one  family. 

The  duration  of  life  seems  to  be  affected  little,  if  at  all.  Many  of  the  recorded 
cases  had  reached  adult  years  ;  some  even  their  three-score  years  and  ten,  or  more. 

It  has  been  supposed  that  this  form  of  cedema  is  allied  to  such  vasomotor 
neuroses  as  Raynaud's  disease  and  factitious  urticaria.  Hope  and  French  point 
out  the  resemblance  of  the  acute  exacerbations  in  their  cases  to  attacks  of  angio- 
neurotic axlema,  to  which  some  observers  have  thought  that  Milroy 's  disease  is 
allied. 
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There  are  cases  which  resemble  closely  the  familial  affection  mentioned  above, 
but  differ  in  being  sporadic.  Sutherland  has  recorded  one  such  case  in  an  infant, 
aged  seven  months,  who  showed  cedema  of  botli  feet,  extending  up  to  the  ankles. 
The  swelling  had  been  present  from  birth,  and  was  associated  with  occasional 
attacks  of  urticaria  or  lichen  urticatus — a  fact  suggestive  of  a  vasomotor  origin. 

The  writer  had  under  his  care  an  infant,  aged  five  months,  in  whom  both  lower 
limbs  had  been  cedematous  from  birth.  In  this  case  there  was  some  cutaneous 
nsevus  occupying  the  inner  side  of  the  left  thigh.  This  association  suggests  some 
abnormality  in  the  venous  or  lymphatic  channels  rather  than  any  vasomotor 
disturbance. 

There  are  other  cases  of  congenital  cedema  in  which  the  distribution  of  the 
swelling  is  altogether  irregular.  These  are  less  rare  than  the  familial  affection. 
Usually  one  limb  only  is  affected  ;  sometimes,  however,  the  arm  and  leg  of  one  side 
are  both  swollen,  or  the  distribution  may  be  quite  irregular,  involving,  for  instance, 
the  arm  on  one  side  and  the  leg  on  the  other. 

The  writer  had  under  his  care  a  female  child,  in  whom  there  was  swelling 
of  the  right  side  of  the  face  and  of  the  right  forearm  and  hand  from  birth.  It  was 
still  present  when  the  child  was  last  seen — at  the  age  of  about  nine  months.  In 
this  case  the  swelling  on  the  one  side,  was  permanent,  but  there  was  at  times  some 
swelling  also  of  the  left  upper  limb.  The  cedema  in  these  sporadic,  as  in  the 
familial  cases,  is  of  a  brawny,  hard  kind,  but  allows  of  distinct  pitting  on  firm 
pressure. 

The  growth  of  the  affected  limbs  is  sometimes  distinctly  in  excess  of  that  in  the 
sound  ones,  so  that  the  swollen  arm  may  be  not  only  larger  in  circumference,  but 
also  longer  than  the  other.  This  tendency  to  excessive  growth  in  the  cedematous 
limbs  is,  of  course,  a  serious  factor  in  prognosis  where  one  leg  is  affected,  as  a 
difference  of  half  an  inch  in  the  length  of  the  legs  will  entail  some  limping  in  gait. 

It  is  difficult  to  suppose  that  all  these  congenital  cases  are  of  the  same  character. 
In  some,  no  doubt,  there  is  a  congenital  abnormality  of  vasomotor  function  ;  in 
others  it  would  seem  that  there  is  some  anomaly  of  the  lymphatics  ;  in  others, 
again,  it  may  be  that  the  veins  are  in  some  way  abnormal,  or  the  existence  oi 
abnormalities,  both  in  the  veins  and  in  the  lymphatic  paths,  may  underlie  the 
cedema.  In  this  connection  it  is  noteworthy  that,  as  has  been  discovered  in  recent 
years,  the  true  origin  of  the  lymphatics  is  as  outgrowths  from  the  veins,  not  as 
dilated  spaces  in  connective  tissue. 

Treatment. — The  only  treatment  which  appears  to  have  been  of  any  value, 
and  that  only  by  relieving  discomfort,  is  the  application  of  firm  pressure,  whether 
by  firm  bandaging  or  by  the  use  of  an  elastic  stocking  in  the  cases  where  the  lower 
limbs  are  affected.  Where  there  is  reason  to  suppose  that  abnormalities  of  the 
lymphatics  may  play  some  part  in  causing  the  cedema,  it  is  conceivable  that  the 
operation  of  lymphangioplasty  devised  by  W.  S.  Handley  may  be  of  value.  Benefit 
has  been  recorded  from  electrical  treatment,  and  there  is  no  doubt  that  temporary 
diminution  of  the  cedema  can  be  obtained  by  skilled  massage. 

(Edema  in  Wasting  Conditions.  —  Perhaps  the  commonest  cause  of  cedema  in 
infancy  is  wasting,  whether  this  be  due  to  prolonged  failure  of  digestion  or  to  chronic 
diarrhoea.  In  older  children,  also,  extreme  wasting,  especially  with  abdominal 
disease — for  instance,  tabes  mesenteric^  and  the  so-called  "  cceliac  disease  " — may 
be  associated  with  dropsy.      In  such  cases  it  is  very  common  for  oedema  to  appear 
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first  on  the  dorsum  of  the  hands  and  feet,  and  thence  to  extend  up  the  legs  and 
forearm.  Often  therewith  the  swollen  limb  is  cold,  and  shows  a  blue  mottling,  and 
on  pressure  there  may  be  deep  pitting.  The  urine  in  these  cases  is  usually  free  from 
albumin,  or  shows  only  a  very  slight  trace,  which  is  not  uncommon  with  diarrhceal 
affections  in  infancy.  The  causation  of  oedema  with  these  wasting  conditions  is 
by  no  means  clear.  It  has  been  suggested  that,  as  in  other  forms  of  oedema, 
retention  of  chlorides  in  the  system  may  play  some  part  in  its  production.  A3 
clinical  evidence  showing  that  the  salts  of  the  blood-plasma  do  exercise  a  part  in 
the  occurrence  of  oedema,  the  fact  may  be  mentioned  that  sodium  citrate,  given  in 
excessive  doses  to  an  infant  already  wasted,  will  sometimes 
produce  a  well-marked  general  dropsy.  Inasmuch,  however, 
as  it  occurs  almost  always  when  the  child  has  fallen  into 
a  condition  of  much  wasting  and  exhaustion,  it  seems  likely 
that  some  altered  state  of  the  blood,  and  perhaps  of  the 
walls  of  the  bloodvessels,  together  with  feebleness  of  circu- 
lation, may  be  sufficient  cause  for  the  oedema. 

Certainly  the  occurrence  of  this  phenomenon  must  always 
be  taken  as  an  indication  of  extreme  gravity.  It  would 
not  be  correct  to  say  that  it  always  presages  a  fatal 
ending,  but  in  the  majority  of  cases  it  is  followed  by  such  a 
termination.  There  are,  however,  sufficient  exceptions  to 
this  rule  to  make  it  important  in  every  case  to  use  all 
possible  means  to  avert  this  ending. 

Treatment. — The  treatment  is  that  demanded  by  the 
particular  wasting  disease  which  has  caused  the  oedema,  but 
in  addition  this  symptom  usually  indicates  the  urgent 
necessity  for  free  stimulation.  Whatever  may  be  its  ultimate 
pathology,  it  is  associated  almost  always  with  conditions  of 
exhaustion  and  feeble  circulation,  and  alcohol,  mix  vomica, 
and  the  maintenance  of  the  body  heat  by  hot-water  bottles 
or  otherwise,  form  an  important  part  of  the  treatment.  In 
view  of  the  fact  that  sodium  citrate,  which  diminishes  the 
coagulation  of  the  blood,  sometimes  produces  general 
oedema,  it  seems  reasonable  to  suppose  that  calcium  lactate 
or  calcium  chloride,  which  have  the  opposite  effect  upon 
the  blood,  may  have  some  value  in  preventing  and  diminish- 
in"  oedema  in  these  cases. 


Fig.  7.  —  Persistent 
(Edema  beginning 
in  Eaely  Life,  but 
not  Congenital. 

.Swelling  of  the  left  leg 
since  the  age  of  six 
years.  (Hughes'  case, 
Lancet,  1912). 


Persistent  (Edema,  beginning  in  Early  Life,  but  not 
Congenital,  is  a  condition  which  has  many  times  been 
recorded,  and  is  for  the  most  part  entirely  obscure  in  origin. 

In  some  instances  the  oedema  has  appeared  in  infancy.  Crozer  Griffith,  and 
Newcomet,  record  the  case  of  a  boy  who  was  quite  free  from  oedema  until  he  had 
measles  at  the  age  of  three  months.  At  this  time,  or  shortly  afterwards,  swelling 
of  the  face  and  of  the  left  leg  appeared.  That  on  the  face  varied  in  degree,  but 
bath  were  still  persisting  at  the  age  of  four  years. 

The  accompanying  rjhotograph  shows  a  child  in  whom  oedema  of  the  left 
leg  first  appeared  at  the  age  of  six  years  without  any  apparent  cause.  Hughes, 
who  recorded   this  case,  and  has  kindly  permitted  the  use   of  this  photograph 
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here,  tells  us  that  after  tlie  lapse  of  fourteen  months  the  cedenia  persists 
unaltered. 

Langrnead  records  one  in  which  cedema  began  in  the  left  leg  at  the  age  of 
twelve  years,  and  then  spread  to  the  right  leg,  and  subsequently  to  the  hands, 
and  was  still  present  at  the  age  of  eighteen  years. 

Many  of  these  anomalous  cases  of  more  or  less  localized  and  persistent  cedenia 
have  been  recorded.  The  urine  is  found  to  be  free  from  albumin,  and  no  abnormal 
blood  condition  is  present.  Their  pathology  remains  extremely  obscure.  The 
persistency  of  the  condition  seems  opposed  to  any  angio-neurotic  origin,  although, 
as  already  mentioned  in  connection  with  congenital  cedema,  there  are  cases  in 
which  the  occurrence  of  recurring  urticaria,  or  even  of  more  definitely  angio- 
neurotic attacks  in  patients  thus  affected,  at  least  suggests  the  possibility  of  some 
relation  between  these  conditions. 

No  treatment  has  been  found  to  have  any  effect  upon  these  cases  of  persistent 
cedenia. 

Toxic  (Edema. — At  all  periods  of  childhood  cases  of  cedema  are  seen  in  which 
the  explanation  of  the  oedema  appears  to  be  some  auto-intoxication. 

In  some  at  least,  perhaps  in  the  majority,  the  source  of  the  toxin  is  gastro- 
intestinal. In  infancy  an  attack  of  diarrhoea  is  sometimes  complicated  with 
general  dropsy,  quite  apart  from  any  wasting  or  exhaustion.  In  later  childhood 
foul  stools,  perhaps  loose  and  undigested,  are  occasionally  associated  with  a  general 
cedenia,  which  gives  to  the  child  all  the  appearance  of  an  acute  nephritis,  although 
the  urine  is  found  to  be  entirely  free  from  albumin. 

In  a  boy  of  eleven  years,  who  came  under  the  writer's  care  for  dropsy  without 
albuminuria,  the  stools  were  extremely  offensive  and  unhealthy,  although  there 
was  no  diarrhoea.  In  this  case  the  urine  was  found  to  be  considerably  diminished 
in  amount.  Diminution  of  urine  has  been  noted  by  various  observers  in  these 
cases  of  non-albuminuric  oedema,  apparently  dependent  upon  some  toxaemia. 
Goodhart  refers  to  this  diminution  of  the  urine  as  a  marked  feature  in  some  of 
these  cases,  and  also  to  the  association  of  effusion  in  the  serous  cavities  with  the 
dropsy,  instancing  the  case  of  a  boy,  aged  four  years,  in  whom  general  anasarca 
was  associated  with  some  ascites  and  some  fluid  in  one  pleura. 

In  infancy  a  general  oedema  is  sometimes  associated  with  the  excretion  of  urine 
of  extremely  low  specific  gravity.  At  this  age  a  specific  gravity  of  about  1005  is 
normal,  but  in  the  cases  now  under  consideration  the  urine  may  show  a  specific 
gravity  of  1001,  although  the  quantity  is  not  apparently  increased.  It  is  almost 
or  entirely  colourless,  and  urea  is  sometimes  barely  appreciable  by  the  ordinary 
tests.  The  child  with  such  general  dropsy  has  the  appearance  of  acute  Bright's 
disease,  but  the  urine  is  entirely  free  from  albumin.  Apart  from  some  pallor  there 
are  no  other  symptoms,  and  with  a  return  of  the  urine  to  the  normal  state  the 
cedema  may  entirely  disappear.  No  doubt  such  a  condition  implies  a  temporary 
depression  of  the  metabolic  activity,  but  the  reason  of  this  is  unknown. 

Perhaps  under  the  same  heading  of  "  Toxic  "  should  be  included  the  cases  in 
which  general  oedema  without  albuminuria  occurs  after  scarlet  fever.  MaDy  such 
cases  have  been  recorded,  and  their  origin  is  obscure.  Henoch  and  others  have 
insisted  upon  the  possibility  of  acute  nephritis  without  albumin  in  the  urine,  and 
consider  that  some  of  these  cases  following  scarlet  fever  may  be  instances  of  this 
exceptional  occurrence. 
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(Edema  in  Tetany. — This  association,  a  by  no  means  unfrequent  one,  may  be 
mentioned  here  as  possibly  belonging  to  the  toxic  variety.  Usually  the  swelling 
is  limited  to  the  hands  and  feet,  but  may  extend  some  way  up  the  limbs.  It  has 
been  suggested  that  the  cedema  is  usually  due  to  venous  obstruction,  the  veins 
being  compressed  by  the  tonic  contraction  of  the  muscles  affected  by  the  tetany. 
There  are,  however,  cases  in  which  the  face  also  is  oedematous,  and  it  is  clear  that 
this  cannot  be  due  to  any  such  cause  ;  and  as  there  is  much  in  the  clinical  history  of 
tetany  to  connect  it  with  intestinal  toxaemia,  it  seems  probable  that  the  oedema 
may  also  be  due  to  this  cause,  at  least  in  some  cases. 

It  must  be  mentioned  that  tetany  is  often  associated  with  a  slight  albuminuria, 
whether  cedema  is  present  or  not.  There  is  no  reason,  however,  to  suppose  that 
the  cedema  in  such  cases  is  due  to  any  renal  condition. 

(Edema  in  Congenital  Syphilis. — It  is  difficult  to  say  what  is  the  explanation  of 
the  oedema  which  is  occasionally  seen  in  infants  with  congenital  syphilis,  but  the 
association  may  be  mentioned  here  as  possibly  depending  upon  a  toxic  condition. 
In  some  such  cases  it  is  true  that  the  infant  is  marasmic,  and  the  dropsy  should  be 
classed  with  that  due  to  wasting ;  but  there  are  others  in  which  the  child  is  not 
wasted,  the  urine  is  normal,  and  the  only  explanation  which  suggests  itself  for 
the  dropsy  is  the  presence  of  more  or  less  marked  anaemia. 

Treatment. — The  treatment  of  oedema  of  toxic  origin  must  necessarily  depend 
upon  the  source  of  the  toxaemia — and  this  is  often  a  matter  of  conjecture.  Where 
the  offensive  or  unhealthy  character  of  the  stools  makes  it  probable  that  this 
may  be  the  source  of  the  condition,  intestinal  antiseptics,  such  as  salol,  creosote, 
or  (3-naph.thol,  should  be  given,  and  irrigation  of  the  bowel  with  a  weak  solution  of 
boric  acid  or  of  resorcin  may  prove  valuable. 

The  diet  also  may  require  special  modification,  particularly  in  the  direction  of 
excluding  foods  which  are  specially  liable  to  produce  fermentation. 

Where  tetany  is  present,  the  administration  of  bromide,  to  relax  the  spasm  of 
the  muscles,  seems  to  favour  the  disappearance  of  the  cedema — a  fact  which 
supports  the  idea  of  a  purely  obstructive  origin. 

In  the  syphilitic  cases  the  treatment  will  naturally  be  the  administration  of 
mercury  in  the  form  of  grey  powder  or  otherwise. 

(Edema  with  Anaemia. — In  infancy  and  childhood,  as  at  other  periods  of  life, 
a  profound  degree  of  anaemia  from  any  cause  may  lead  to  more  or  less  dropsy. 
Thus,  in  infancy  splenic  anaemia  is  sometimes  complicated,  not  only  by  oedema 
of  the  limbs,  but  by  dropsical  effusion  into  the  pleural  and  peritoneal  cavities  ;  and 
in  later  childhood  such  conditions  as  lymphadenoma  and  acute  lymphatic  leukaemia 
in  the  advanced  stage  may  be  associated  with  more  or  less  general  cedema. 

With  improvement  of  the  bloed  condition,  the  dropsy  may  disappear  entirely, 
but  the  occurrence  of  cedema  in  such  cases  must  always  be  taken  as  of  grave 
significance. 

Angio-neurotic  (Edema  [AciUe  Circumscribed  (Edema). — Among3t  the  many 
varieties  of  anomalous  cedema  in  childhood,  that  supposed  to  depend  upon  vaso- 
motor disturbance,  the  so-called  "  angio-neurotic  cedema,"  is  one  of  the  most 
curious. 

In  certain  children  particular  foods  are  apt  to  induce  a  sudden  localized  swelling 
— for  instance,  of  one  limb,  or  of  some  part  of  the  face.  In  one  child  oatmeal- 
porridge  always  produced  swelling  of  one  half  of  the  face  within  a  few  minutes 
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after  it  was  taken.  In  another,  strawberries  produced  sufficient  swelling  of  the 
face  almost  to  close  both  eyes.  T.  Fisher  has  described  the  case  of  a  girl,  aged  nine 
years,  in  whom  a  warm  bath  repeatedly  produced  sudden  swelling  of  the  eyelids, 
which  lasted  from  twelve  to  twenty -four  hours.  Sometimes  no  obvious  cause  is  to 
be  found  for  the  oedema  which  may  recur  many  times  in  various  parts  of  the 
body  in  the  same  child  ;  the  photograph  shows  oedema  of  one  half  of  the  face 
which  appeared  suddenly  in  a  child  of  five  years  and  eight  months  who  had 
suffered  with  a  previous  attack  of  sudden  cedema  at  two  and  a  half  years,  on 
both  occasions  without  apparent  cause. 

Obviously  such  an  affection  bears  a  very  close  relation  to  urticaria,  which  is 
equally  bizarre  in  its  causation,  but  they  are  related  also  to  another  group  of  cases 
in  which  a  nervous  origin  is  not  so  clear — namely,  certain  varieties  of  purpura.  To 
these  reference  will  be  made  more  fully  below  ;  here  it  is  only  necessary  to  point 
out  that  in  some  cases  of  simple 
purpura  transient  cedema  occurs, 
quite  localized  and  quite  irregular 
in  distribution,  exactly  resem- 
bling, in  fact,  angio-neurotic 
cedema. 

In  Henoch's  purpura,  also,  a 
similar  fleeting  cedema  is  some- 
times seen.  This  latter  form  of 
purpura  at  least  seems  most 
reasonably  attributed  to  a  toxic 
origin,  whether  bacterial  or  other- 
wise, and  on  this  account  the 
possibility  arises  that  angio- 
neurotic cedema  also  may  be 
rather  toxic  than  nervous  in 
origin.  It  has  even  been  suggested 
that  urticaria  and  angio-neurotic 
cedema  may  be  instances  of 
anaphylaxis. 

There  are  also  some  rarer 
cases  which  seem  most  naturally 
explicable  by  this  hypothesis  of 
toxic   origin — children   in   whom 

irregular  pyrexia,   which   lasts  many   weeks  or  months,   is  associated   with  the 
occurrence  of  sudden  outbursts  of  acute  circumscribed  cedema. 

In  one  such  case — a  girl,  aged  five  and  a  half  years,  in  whom  the  fever  lasted  for  at 
least  a  year,  sometimes  reaching  105° — there  were  sometimes  attacks  of  shivering, 
and  at  other  times  cedema  would  appear  in  an  eyelid,  or  in  a  hand  or  foot. 

It  is  difficult,  however,  to  reconcile  this  view  with  some  of  the  clinical  facts  ; 
for  instance,  the  case  mentioned  above,  in  which  cedema  followed  repeatedly 
whenever  a  warm  bath  was  given.  Moreover,  there  seems  to  be  a  special  liability 
to  this  angio-neurotic  cedema  in  persons  of  nervous  temperament.  The  fact  also 
that  heredity  constitutes  one  factor  in  this  form  of  cedema  seems  opposed  to  any 
view  which  would  give  to  it  the  significance  of  a  protective  reaction. 

Quincke,  in  1882,  and  several  observers  since,  have  recorded  instances  in  which 


Fig.   8. — Angio-neurotic  (Edema  in  a  Boy  aged 
Five  Years  and  Eight  Months. 

Sudden  and  temporary  swelling  of  the  left  side  of  the 
face  without  apparent  cause. 
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several  members  of  a  family  have  sliown  tliis  affection.  One  of  the  most  notable 
was  that  recorded  by  Osier,  where  twenty-two  out  of  thirty -nine  persons  in  five 
generations  suffered  from  angio-neurotic  oedema. 

The  swelling  usually  gives  rise  to  no  discomfort,  except  perhaps  a  feeling  of 
tension  or  stiffness  in  the  affected  part.  It  pits  on  pressure,  and  is  not  tender  to 
touch.  Sometimes  there  is  a  purplish  discoloration,  so  that  the  patch  may  look 
almost  purpuric.  It  is  not  associated  with  any  constitutional  disturbance,  except 
in  so  far  as  the  disease — for  instance,  Henoch's  purpura — with  which  it  may  be 
associated  causes  any  disturbance. 

The  onset  of  the  cedema  is  usually  sudden.     Its  duration  may  be  hours  or  days. 

Cases  have  occurred  in  infancy,  but  these  are  rare.  It  is  more  common  in 
children  from  four  years  upwards,  and  it  is  said  to  be  more  frequent  in  boys  than 
in  girls.  Its  only  risk  consists  in  the  liability  to  its  occurrence  in  the  larynx. 
Some  have  thought  also  that  it  may  effect  the  lung,  producing  acute  pulmonary 
cedema.  Certainly,  in  the  large  majority  of  oases,  this  affection  is  quite  an  innocent 
one  in  childhood. 

Treatment  consists  in  the  avoidance  of  the  particular  food,  or  other  cause, 
known  to  produce  the  attacks.  Arsenic  seems  to  be  of  value  sometimes  in  pre- 
venting recurrences,  and  during  the  attack  calcium  lactate  is  worthy  of  trial. 

CEdema  with  Purpura. — As  already  mentioned,  there  is  a  close  association  between 
the  transient  attacks  of  circumscribed  cedema  and  purpura.  With  so-called 
simple  purpura,  a  sudden  swelling  will  sometimes  appear  in  one  eyelid,  or  in  one 
limb,  or  elsewhere,  without  trace  of  haemorrhage  in  the  swollen  part ;  while  in  other 
parts  of  the  body  typical  patches  of  purpura  are  appearing.  For  instance,  a  girl, 
aged  seven  years,  was  under  the  writer's  care,  with  large  spots  of  purpura,  which 
kept  appearing  for  several  weeks  on  various  parts  of  the  body.  During  this 
period  the  child  at  one  time  developed  a  sudden  swelling  in  the  left  upper  eyelid. 
This  lasted  only  a  day  or  two,  but  some  days  later  an  extensive  oedema  of  the 
chest  wall  appeared  in  the  right  axilla.  This  also  proved  quite  transient,  and  at 
another  time  one  hand  became  slightly  swollen  for  a  day  or  two,  and  subsequently 
one  foot.  None  of  these  patches  were  purpuric,  nor  were  they  tender,  and  the  child's 
temperature  was  generally  normal. 

Similar  cedema  is  frequent  with  Henoch's  purpura,  and  some  have  even  thought 
that  the  severe  intestinal  symptoms  of  colic  and  passage  of  blood,  which  are  the 
distinguishing  features  of  this  form  of  purpura,  may  be  due  to  a  swollen  condition 
of  the  mucous  membrane  corresponding  to  that  in  the  cutaneous  tissue. 

It  is  tempting  to  regard  the  cedema  which  is  associated  with  purpura  as  toxic 
in  origin,  especially  as  it  is  clear  that  purpura  itself  is  often  due  to  poisons,  whether 
endogenous  or  exogenous.  It  must  be  remembered,  however,  that  the  same  cause, 
whatever  it  may  be,  which  renders  the  vessel  walls  unduly  pervious  to  serum,  may 
conceivably,  if  it  be  carried  a  small  stage  farther,  allow  of  the  passage  of  blood- 
cells  ;  so  that  purpura  may  simply  be  a  further  stage  of  one  and  the  same  affection. 

On  this  view  an  angio-neurotic  cedema  might  be  associated  with  actual  hseinor- 
ihage,  although  the  underlying  cause  was  a  purely  nervous  disturbance. 

Treatment.— The  cedema  in  these  cases  calls  for  no  special  treatment,  beyond 
that  which  is  suitable  for  the  purpura ;  for  this  arsenic  is  sometimes  distinctly 
of  value,  and  in  the  abdominal  variety  described  by  Henoch  polyvalent  anti- 
streptococcic serum  has  been  found  useful  (cf.  Chapter  IX.,  p.  541). 
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CHAPTER  IV 

DISEASES  OF  THE  ALIMENTARY  SYSTEM 
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Diseases  op  the  Mouth  : 
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Infective  Diarrhcea. 
Cceliac  Disease. 
Colitis  : 

Acute  Colitis. 

Chronic  Colitis. 

Muco-Membranous  Colitis. 
Intestinal  Obstruction. 
Appendicitis. 
Diseases  of  the  Stomach  : 

Congenital  Pyloric  Stenosis. 

Dilatation. 

Hairball. 
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Diseases  of  the  Rectum  and  Anus. 
Intestinal  Parasites. 


DISEASES  OF  THE  MOUTH. 

Catarrhal  Stomatitis. — The  catarrhal  form  of  stomatitis  may  either  occur  alone  or 
along  with  one  of  the  other  varieties.     It  is  commonest  in  the  first  two  years  of  life. 

^Etiology. — The  inflammation  may  result  from  trauma,  from  irritation  by  too 
hot  liquids,  or  from  infection,  the  latter  being  probably  the  cause  of  the  stomatitis 
met  with  occasionally  in  the  course  of  one  of  the  specific  fevers.  Eruption  of  the 
milk-teeth  seems  prone  to  act  as  an  exciting  cause. 

The  Symptoms  are  mainly  local,  and  consist  in  increased  flow  of  saliva,  along 
with  redness  and  swelling  of  the  lining  membrane  of  the  mouth  ;  the  gums  are 
somewhat  swollen,  and  the  tongue  thickly  coated.  The  interior  of  the  mouth  feels 
hot,  and  is  apparently  tender,  so  that  the  infant  often  refuses  food.  Constitu- 
tional symptoms  are  slight  or  absent,  and  the  submaxillary  lymph-glands  are  usually 
not  affected. 

The  disease  runs  a  short  course,  and  no  special  treatment  is  required,  but  all 
foods  should  be  given  cold  or  nearly  so.  Locally,  a  lotion  of  10  grains  of  borax 
to  the  ounce  of  water  may  be  used  as  a  wash. 

Maculo-Fibrinous  Stomatitis. — This  form  of  stomatitis  is  sometimes  also  spoken 
of  as  "  aphthous,"  but  the  latter  term  is  best  avoided,  as  it  is  apt  to  lead  to  con- 
fusion. As  the  description  "  maculo-fibrinous  "  indicates,  the  condition  consists 
in  spots  of  fibrinous  exudation  into  the  superficial  layers  of  the  mucous  membrane. 
It  is  not  uncommon  after  the  first  year.     The  chief  cause  of  the  disease  is  want  of 
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cleanliness  in  the  feeding-utensils  and  surroundings  of  the  child,  and  the  condition 
is  therefore  most  commonly  met  with  in  hospital  practice.  Like  the  catarrhal  form, 
it  often  occurs  during  the  eruption  of  a  tooth.  No  definite  micro-organism  has  yet 
been  identified  in  association  with  it. 

The  Symptoms  are  much  the  same  as  those  of  catarrhal  stomatitis,  but  there  is 
usually  more  constitutional  disturbance,  and  slight  fever  is  commonly  present. 
The  adjacent  lymph-glands  are  frequently  somewhat  enlarged. 

Inspection  of  the  mouth  shows  the  presence  of  numerous  yellowish-white  spots 
situated  on  the  lips,  margins  of  the  tongue,  lining  membrane  of  the  cheeks,  and 
palate.  The  spots  vary  in  size  from  that  of  a  pin-head  to  a  split  pea,  but  they  often 
run  together,  forming  larger  patches.  Pathologically,  they  consist  of  a  fibr'nous 
exudate  into  the  deeper  layers  of  the  epithelium,  from  which  the  surface  layer  is 
soon  shed  off,  leaving  a  superficial  erosion  with  a  yellowish-white  base.  The  latter 
is  finally  thrown  off,  and  the  spot  heals  without  leaving  a  scar.  The  diagnosis 
involves  no  difficulty,  and  the  disease  runs  a  short  course. 

Treatment  is  the  same  as  in  the  catarrhal  form,  but  chlorate  of  potash  should 
be  used  locally  (10  grains  to  the  ounce),  and  may  also  be  given  in  solution  in  the 
proportion  of  2  grains  every  two  hours.  In  obstinate  cases  the  spots  may  be 
touched  with  a  2  per  cent,  solution  of  silver  nitrate,  or,  as  Holt  recommends,  finely- 
powdered  burnt  alum  may  be  applied  with  a  camel-hair  brush. 

Ulcerative  Stomatitis. — The  ulcerative  form  of  stomatitis  is  only  met  with  after 
teeth  are  present  in  the  gums,  and  is  specially  apt  to  occur  when  caries  is  present. 
Any  enfeeblement  of  the  general  health  acts  as  a  jjredisposing  cause.  The  exciting 
agent  has  been  shown  to  be  a  spindle-shaped  bacillus  (Bacillus  fusiformis),  an 
anaerobic  organism  with  definite  morphological  and  staining  peculiarities.  Along 
with  it  there  is  usually  found  a  corkscrew  spirocheeta,  which,  however,  is  met  with 
only  on  the  surface  of  the  lesions,  and  is  believed  to  be  of  parasitic  nature.  Numerous 
pyogenic  organisms  are  always  to  be  found  as  well.  It  is  interesting  to  note  that 
the  B.  fusiformis  also  occurs  in  cases  of  Vincent's  angina  and  noma,  and  there  is 
therefore  reason  to  believe  that  these  affections,  as  well  as  ulcerative  stomatitis, 
are  merely  different  manifestations  of  the  same  process.  (See  also  Chapter  VI., 
p.  267,  and  Chapter  XII.,  p.  661.) 

Symptoms. — The  inflammation  begins  as  a  marginal  gingivitis  round  the  necks 
of  the  teeth,  leading  to  swelling  of  the  gum,  which  becomes  of  a  livid  colour. 
Ulceration  then  appears  round  the  teeth,  the  ulcers  having  a  sloughy  base,  from 
which  a  foetid  discharge  takes  place  which  imparts  a  strong  odour  to  the  breath. 
Ulcers  may  also  form  on  the  lips,  tongue,  and  lining  of  the  cheeks,  especially  where 
these  are  in  contact  with  ulcerated  surfaces  on  the  gums,  and  in  the  severer  cases 
a  superficial  necrosis  of  the  jaw  may  even  occur. 

The  general  symptoms  are  more  marked  than  in  the  forms  of  stomatitis  already 
described,  and  consist  in  fever,  malaise,  and  more  or  less  depression.  The  tongue 
is  usually  thickly  coated,  and  there  is  a  marked  disinclination  for  food. 

Diagnosis. — The  condition  has  to  be  diagnosed  from  mercurial  stomatitis  and 
from  scurvy,  but  the  history  and  other  symptoms  will  usually  lead  to  a  correct 
conclusion.  The  disease  lasts  for  a  few  days,  although  it  is  sometimes  more  pro- 
longed when  the  general  health  is  poor,  but  complications  are,  fortunately,  rare. 


140  DISEASESIOFJOHILDREN 

Treatment. — Local  treatment  consists  in  the  use  of  a  lotion  of  permanganate 
of  potash  (1  in  1,000),  or  peroxide  of  hydrogen  (1  in  4),  applied  frequently  as  a  wash 
Any  loose  teeth  should  be  removed,  and  if  the  ulcers  prove  indolent  they  may  be 
treated  with  silver  nitrate  (2  per  cent.),  or  burnt  alum  may  be  applied  as  in  the 
maculo-fibrinous  form.  Internally,  potassium  chlorate  is  of  great  value,  and  may 
be  given  in  2-grain  doses  every  two  hours  for  the  first  day  or  two.  The  strength 
should  be  maintained  by  abundant  feeding,  fresh  fruit  and  vegetables  being  given 
liberally.     During  convalescence  an  iron  tonic  is  indicated. 

Gangrenous  Stomatitis  {Noma,  Cancrum  Oris). — This  form  of  stomatitis  is,  fortu- 
nately, but  rarely  met  with  at  the  present  day,  except  in  children  living  in  institu- 
tions under  bad  hygienic  conditions.     It  usually  occurs  below  the  age  of  five. 

^Etiology. — The  chief  predisposing  cause  is  debility  induced  by  one  of  the 
acute  specific  fevers,  especially  measles,  but  it  sometimes  arises  spontaneously  in 
poorly-nourished  and  weakly  children.  That  the  exciting  cause  of  the  gangrenous 
process  is  an  infective  agent  is  generally  admitted,  but  it  is  not  yet  agreed  whether 
it  is  always  a  specific  micro-organism.  Some  cases  appear  to  be  due,  like  ulcerative 
stomatitis,  to  the  B.  fusiformis  ;  in  others  an  anaerobic  bacillus  in  dense  spiral 
threads  (cladothrix)  has  been  described  ;  whilst  in  yet  other  cases  streptococci 
have  been  found.  It  seems  probable,  on  the  whole,  that,  given  the  predisposing 
conditions,  the  disease  may  be  produced  by  several  different  organisms. 

Symptoms. — The  cheek  is  the  part  of  the  mouth  which  is  the  site  of  the  disease, 
and  it  is  rare  for  more  than  one  side  to  be  involved.  The  first  sign  is  the  appear- 
ance of  a  brawny  swelling  on  the  outer  surface  of  the  cheek,  the  skin  over  which 
looks  glossy  and  of  a  waxy  pallor.  Inspection  of  the  inner  aspect  shows  a  bleb, 
which  rapidly  gives  place  to  a  dark  sloughing  ulcer,  from  which  a  foetid  discharge 
is  poured  out.  Meanwhile,  the  consitutional  symptoms  are  often  surprisingly 
slight,  and  the  child  does  not  appear  in  pain,  and  may  take  its  food  well. 

As  the  ulceration  spreads,  a  necrotic  area  appears  on  the  outer  aspect  of  the 
swelling,  which  soon  breaks  down,  so  that  the  whole  thickness  of  the  cheek  may  be 
tunnelled  through.  The  destructive  process  now  spreads  rapidly  in  all  directions, 
the  gums  being  invaded  and  destroyed,  the  teeth  loosened,  and  the  surface  of  the 
jaw  attacked.  An  indescribably  foul  odour  is  given  off  from  the  affected  area. 
The  constitutional  symptoms  become  severe,  fever  and  great  depression  set 
in,  delirium  may  be  present,  and  death  usually  ensues  either  from  diarrhoea  or  a 
septic  pneumonia. 

The  Diagnosis  is  easy,  as  the  disease  can  be  mistaken  for  nothing  else,  and  the 
prognosis  is  always  grave,  not  more  than  15  per  cent,  of  the  cases  recovering.  The 
whole  duration  of  the  process  is  usually  less  than  ten  days. 

Treatment. — It  is  now  generally  agreed  that  the  best  chance  of  effecting  a 
cure  consists  in  early  and  free  excision  of  the  necrotic  area  by  cutting  wide  of  it 
through  the  surrounding  sound  tissues,  and  afterwards  cauterizing  the  edges  of  the 
wound.  Otherwise,  the  treatment  is  the  same  as  for  ulcerative  stomatitis.  Strict 
isolation  of  the  patient  is  desirable,  especially  in  institutions. 

Thrush.— Thrush  is  a  parasitic  form  of  stomatitis  very  commonly  met  with  in 
infancy,  especially  during  the  first  two  months  of  life. 

.(Etiology. — The  disease  is  due  to  the  growth  of  a  vegetable  parasite,  but  it 
has  not  yet  been  finally  settled  to  what  botanical  class  this  belongs,  although  the 
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question  has  given  rise  to  much  discussion.  Some  (Robin)  regard  it  as  an  Oidium 
albicans  ;  some  adopt  the  view  of  Grawitz  that  it  is  a  saccharomyces  ;  whilst  others 
consider  it,  with  Plout,  to  be  more  closely  allied  to  Monilia  Candida.  The  fungus 
consists  of  long  filaments  composed  of  unequal  segments,  each  usually  possessing 
a  retractile  nucleus  at  both  ends,  and  mixed  up  with  the  filaments  are  a  number  of 
oval  spores.  The  growth  of  the  fungus  is  favoured  by  an  acid  reaction  in  the  mouth, 
and  by  anything  which  lowers  the  vitality  of  the  child.  Infection  usually  takes 
place  from  dirty  feeding-bottles  or  "  comforters,"  and  is  facilitated  by  anything 
which  produces  an  abrasion  of  the  mucous  membrane,  such,  for  instance,  as  too 
vigorous  cleansing  of  the  mouth.     The  disease  is  certainly  to  some  extent  contagious. 

Symptoms. — The  symptoms  are  the  same  as  those  of  catarrhal  stomatitis,  but 
on  inspection  of  the  mouth  the  white  patches  produced  by  the  growth  of  the  fungus 
are  easily  seen.  They  appear  first  upon  the  tip  of  the  tongue  and  the  inside  of 
the  lips,  but  may  spread  so  as  to  involve  the  whole  lining  membrane  of  the 
mouth,  and  sometimes  coalesce  over  an  extensive  area.  In  conditions  of  pronounced 
cachexia  the  parasite  may  even  spread  down  the  oesophagus,  where  it  can  be 
readily  recognized  after  death.  The  mucous  membrane  between  the  patches  of 
growth  exhibits  a  condition  of  intense  catarrh. 

The  disease  is  commonly  associated  with  gastro-intestinal  disorders,  and 
especially  with  diarrhoea,  in  the  production  of  which  it  may  play  a  part.  An 
intertrigo  is  not  uncommonly  seen  upon  the  buttocks,  which  is  often  ascribed  by 
the  mother  to  the  thrush  "  passing  through  the  child." 

Diagnosis. — The  diagnosis  is  not  difficult,  but  the  deposit  may  closely  simulate 
milk-curd,  from  which,  however,  it  can  be  distinguished  by  the  fact  that  it  is 
adherent  to  the  mucous  membrane,  and  when  detached  leaves  a  slightly  abraded 
surface.  In  case  of  doubt  a  microscopic  examination  of  a  portion  of  the  growth 
macerated  with  liquor  potassae  will  at  once  reveal  the  nature  of  the  disease. 

Prognosis. — The  prognosis  is,  as  a  rule,  quite  favourable,  but  in  cases  in  which 
the  strength  of  the  infant  is  much  reduced  the  presence  of  the  disease  may  be  a 
bar  to  recovery  by  interfering  with  the  taking  of  food. 

Treatment. — The  prevention  of  thrush  consists  in  taking  care  to  insure  cleanli- 
ness of  the  nipple,  feeding-bottles,  and  comforter.  When  the  disease  is  established, 
the  bowels  should  be  opened  with  a  dose  of  castor-oil,  and  indigestion  corrected  by 
a  mixture  of  rhubarb  and  soda.  Locally,  mild  antiseptic  lotions  should  be  applied 
after  every  feed  by  means  of  a  soft  camel-hair  brush  or  a  cotton-wool  swab. 
Glycerine  of  borax,  or  a  solution  of  salicylic  acid  (1  in  250),  or  permanganate  of 
potash  (1  in  1,000),  are  suitable  applications. 

Gonoiiliceal  Stomatitis. — Gonorrhceal  stomatitis  is  sometimes  met  with  in 
young  infants  as  the  result  of  direct  infection.  The  symptoms  are  those  of  an 
intense  catarrhal  stomatitis,  along  with  the  formation  of  yellowish-white  patches  on 
the  tongue  and  hard  palate,  and  it  can  be  diagnosed  by  a  bacteriological  examina- 
tion of  the  buccal  secretion.  General  infection  of  the  blood  has  sometimes  super- 
vened upon  the  disease,  but  the  prognosis  is  generally  favourable.  Treatment 
consists  in  the  local  use  of  nitrate  of  silver  solution  (1  per  cent.). 

Streptococcal  and  diphtheritic  stomatitis  have  also  been  described. 

Ulcera  Pterygoidea  (Bednar's  Aplithce). — These  consist  in  a  bilateral  superficial 
ulceration,  the  ulcers  being  situated  over  the  hamuli  of  the  pterygoids.     The  ulcers 
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are  usually  about  the  size  of  a  pea,  superficial  in  character,  and  surrounded  by  an 
area  of  inflamed  mucous  membrane.  They  are  met  with  exclusively  in  the 
newly-born,  or  at  all  events  during  the  first  few  weeks  of  life,  and  are  apparently 
painful,  so  that  they  render  sucking  difficult.  In  exceptional  cases  the  ulcers 
become  joined  at  their  margins,  so  that  a  horseshoe-shaped  area  is  produced. 

Their  mode  of  origin  has  given  rise  to  some  discussion,  but  they  are  probably  the 
result  of  injury  in  washing  the  mouth,  the  mucous  membrane  being  rather  tense 
and  vulnerable  at  the  site  affected.  As  a  rule  they  heal  rapidly,  but  if  they  prove 
indolent  they  may  be  touched  with  a  2  per  cent,  solution  of  silver  nitrate. 

Perleche  (German  "  Faule  Eel-en  "). — This  condition,  for  which  there  is  no 
English  term  available,  consists  in  a  form  of  ulceration  which  affects  the  angles  of 
the  mouth.  It  is  met  with  chiefly  in  children  of  school  age  in  the  poorer  classes, 
especially  in  the  winter  months,  and  is  probably  contagious,  but  it  is  doubtful 
whether  it  is  due  to  a  specific  organism.  The  disease  begins  with  a  roughening  of 
the  skin  and  mucous  membrane  of  the  angles  of  the  mouth,  and  is  usually  sym- 
metrical. As  the  result  of  stretching  of  the  parts  by  the  opening  of  the  mouth, 
cracks  and  fissures  form,  from  which  a  serous  exudation  is  poured  out.  A  sensation 
of  burning  and  discomfort  results,  which  causes  the  child  constantly  to  lick  the 
affected  area,  whence  the  French  name  for  the  disease.  The  condition  usually 
lasts  for  two  or  three  weeks,  but  heals  spontaneously  without  producing  scars. 

The  Diagnosis  is  not  difficult.  Herpes  may  simulate  it,  but  is  usually  not 
symmetrical,  and  shows  the  presence  of  vesicles.  Congenital  syphilitic  plaques 
are  distinguished  by  the  history  and  the  presence  of  other  signs  of  specific  disease. 

Treatment  consists  in  the  local  application  of  a  weak  mercurial  ointment, 
or  of  a  dusting-powder  of  orthoform.  Deep  fissures  may  be  touched  with  silver 
nitrate. 

ANOMALIES  OF  THE  TONGUE  AND  FRMNVM. 

Congenital  Defects. — The  anterior  portion  of  the  tongue  may  be  congenitally 
absent.  The  whole  tongue  is  never  completely  undeveloped,  since  the  arrest  of 
growth  only  occurs  in  that  part  derived  from  the  tuberculum  impar.  Irregular 
development  of  this  portion  may  produce  the  split  or  bifid  tongue.  The  defect 
may  easily  be  closed  by  making  raw  the  adjacent  surfaces  and  then  suturing. 

Hypertrophy  of  the  tongue  due  to  overgrowth  of  the  muscles  is  generally  seen 
in  cretins  and  congenital  idiots.  Partial  excision  is  of  value  if  obstruction  to  respira- 
tion is  caused  by  the  enlargement.  Excessive  length  of  tongue  has  been  recorded, 
and  is  generally  associated  with  a  lax  frsenum.  As  a  consequence  of  the  abnormal 
mobility,  "  tongue  swallowing  "  may  ensue  with  fatal  results.  The  tongue  either 
curls  upon  itself  so  that  the  tip  occludes  the  pharynx,  or  the  base  falls  backwards, 
obstructing  the  upper  opening  of  the  glottis.  An  acquired  mobility  may  ensue  as  the 
result  of  injudicious  operating  upon  the  frjenum  for  so-called  "  tongue-tie,"  when 
tongue-swallowing  is  likely  to  occur.  Two  such  cases,  which  ended  fatally,  were 
under  my  care  at  the  Children's  Hospital,  Great  Ormond  Street.  Attempts  at 
fixation  and  control  by  posture  are  of  little  avail,  and,  if  the  patient  does  not  die 
of  suffocation,  septic  pneumonia  generally  sets  in. 

"  Tongue-tie "  is  a  myth  of  hoary  antiquity.  Butlin  records  three  genuine 
cases.  The  frsenum  with  the  mucous  plica?  on  either  side  are  the  natural  anterior 
anchorage  of  the  tongue.     Their  length  is  variable,  and  they  may  be  short  from 


DISEASES  OF  THE  ALIMENTARY  SYSTEM  143 

delayed  development.  Subsequent  growth  invariably  allows  all  normal  functions 
of  the  tongue  to  be  perfectly  performed.  The  reason  that  the  mother  so  fre- 
quently adduces  for  her  suspicion  of  "  tongue-tie  "  is  that  the  child  cannot  suck 
properly,  and  tosses  its  head  away  from  the  breast  when  feeding.  This  is  almost 
always  due  to  nasal  obstruction  either  from  adenoids  or  syphilitic  rhinitis,  or  from 
the  breast  closing  the  nostrils  during  suckling  on  account  of  the  flatness  of  the 
nipples.  Since  the  mouth  is  full  at  the  same  time  and  nasal  respiration  is  impossible, 
the  infant  naturally  gets  out  of  breath.  Appropriate  treatment  for  any  of  these 
causes  soon  allays  all  anxiety  about  the  condition  of  the  tongue.  In  addition  to 
tongue-swallowing,  fatal  haemorrhage  and  serious  septic  ulceration  have  followed 
improper  operative  procedures  upon  the  fraenum. 

Tumours. — Dermoids  of  the  tongue  may  develop  in  its  substance  between  the 
geniohyoid  muscles,  and  are  said  to  have  their  origin  in  a  persistent  thyroglossal 
duct.  Others  on  section  have  the  appearance  of  true  thyroid  gland-tissue.  In 
a  boy,  three  years  old,  obstructive  dyspnoea  had  been  produced  by  a  large  median 
cyst  which  was  growing  from  the  site  of  the  foramen  caecum.  On  excision,  it  was 
found  to  be  continuous  with  the  upper  end  of  the  thyroglossal  duct.  After 
removal  and  stitching  the  site  of  the  wound,  the  patient  had  no  further  trouble. 

Angiomata,  lymphangiomata,  and  tumours  with  these  two  elements  mixed,  are 
very  common.  When  localized,  they  may  be  easily  excised.  If  diffuse,  they  can 
be  destroyed  gradually  by  puncture  with  the  actual  cautery.  In  a  child,  aged 
three  years,  in  whom  the  whole  of  the  anterior  two-thirds  of  the  tongue  was  a 
diffuse  mass  of  nsevoid  and  lymphangiomatous  tissue,  repeated  cauterization  was 
necessary  for  a  year  before  the  whole  mass  was  destroyed.  The  tongue  is  now 
fully  mobile,  and  articulation  and  deglutition  normal. 

Erythema  Migrans,  or  Geographical  Tongue,  is  a  type  of  superficial  chronic 
glossitis  very  common  in  children.  The  small  red  tender  areas  spread,  and  by 
contrast  with  the  surrounding  surface  of  the  unaffected  portion  of  the  tongue  have 
greyish  or  whitish  circinate  margins.  The  cause  is  unknown  and  the  condition 
unimportant.  Spontaneous  cure  as  a  rule  results.  It  occurs  most  frequently  in 
debilitated  children. 

Black  Tongue,  in  which  the  free  ends  of  elongated  filiform  papillae  are  dis- 
coloured black  by  the  action  of  bacteria,  is  not  infrequently  present  in  children. 
The  lesion  is  not  serious,  and  no  treatment  seems  to  be  effective. 

Ranula  is  a  name  applied  to  swellings  arising  in  any  gland  whose  duct  opens 
beneath  the  tongue  on  the  floor  of  the  mouth,  due  to  blocking  of  the  duct.  Mucous 
and  salivary  glands  may  be  alike  affected.  Excision  is  the  best  cure  for  them, 
but  when  the  cause  of  obstruction  is  an  impacted  calculus,  simple  removal  of  that 
is  often  sufficient. 
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DEFECTS  IN  JAW. 

These  defects  are  as  a  rule  congenital,  affecting  both  jaws  as  the  result  of 
deficient  development. 

In  the  upper  jaw  failure  of  the  bony  elements  of  the  two  sides  to  unite  results 
in  one  of  the  many  varieties  of  cleft  palate.  Various  displacements  of  the  pre- 
maxillary  element  may  be  associated  with  this  condition.  In  extreme  cases  failure 
of  the  nasal  processes  of  the  superior  maxilla  to  develop  results  in  a  cleft  extending 
on  the  surface  from  the  base  of  the  skull  to  the  floor  of  the  mouth.  Premature 
synostosis  of  the  palatal  plates  of  the  superior  maxillae  may  lead  to  vaulting  of 
the  hard  palate.     This  condition  encroaches  upon  the  nasal  respiratory  passages, 

leads  to  overcrowding  of  the  teeth,  and  is 
frequently  associated  with  a  defect  of  speech 
resulting  in  "  nasal  "  intonation. 

In  prognathous  development  of  the  upper 
jaw  proper  apposition  of  the  teeth  of  the  two 
jaws  is  prevented,  and  prolonged  treatment 
at  the  hands  of  a  skilled  dentist  will  result  in 
great  amelioration  of  this  disability.  In  the 
lower  jaw  defective  development  affects  as  a 
rule  the  horizontal  process  only.  Complete 
absence  of  this  portion  on  one  side  has  been 
recorded.  The  whole  of  the  lower  jaw  may  be 
undersized  in  proportion  to  the  rest  of  the 
bones  of  the  face,  with  the  result  that  the 
lower  teeth  are  overlapped  by  the  upper  ones 
when  the  mouth  is  closed.  Considerable 
improvement  may  be  effected  by  the  use  of 
restraining  apparatus  and  appropriate  exer- 
cises. 

Exostoses  occur  rarely,  more  frequently  in 
the  lower  jaw  than  in  the  upper,  and  should 
be  removed  if  producing  any  pressure  effects. 
Odontomata,  a  group  o£  tumours  formed 
within  the  substance  of  the  jaw  from  excessive 
proliferation  of  one  or  more  of  the  tooth 
elements  of  the  second  dentition,  are  but 
rarely  found  in  children.  In  exceptional  instances  they  have  been  noted  as 
present  at  six  months  of  age,  although  advice  with  regard  to  them  has  not  been 
obtained  until  many  years  later.  More  have  been  recorded  between  the  ages  of 
seven  and  fifteen  years,  but  as  a  ride  adolescence  has  been  reached  before  they 
have  attained  such  a  size  that  removal  has  been  urgently  sought.  In  the  fibrous 
variety  it  has  been  suggested  that  rickets  is  a  predisposing  cause. 

Epulis  is  a  name  given  to  a  variety  of  tumour  springing  from  the  margin  of  the 
gum.  The  structure  of  the  tumour  cannot  be  determined  until  a  section  of  a 
portion  of  it  has  been  examined  under  the  microscope.  Simple  inflammatory 
masses,  fibromata,  angiomata  and  sarcomata — both  myeloid,  round,  and  spindle- 
celled — make  up  the  group.     Removal  is  indicated  in  all  cases.     Fortunately,  the 


Fig.  0. — Photograph  of  Girl,  aged 
Nine  Years,  with  Swelling  of 
the  Left  Side  of  the  Lower 
Jaw,  due  to  the  Presence  of  a 
Mixed-Celled  Sarcoma. 


DISEASES  Of  THE  ALIMENTARY  SYSTEM  14.5 

Sai'cohlata  appear  to  be  of  low  malignancy,  and  after  free  removal  do  not  show  any 
great  tendency  to  recur. 

Malignant  Tumours  of  the  jaws  are  extremely  rare.  As  a  rule  they  are  either 
myelomata  or  mixed-celled  sarcomata.  In  the  accompanying  picture  (Fig.  9) 
the  swelling  of  the  lower  half  of  the  left  side  of  the  face  was  produced  by  a  large 
bony  tumour  of  the  body  of  the  left  side  of  the  mandible.  Examination  of  sections 
after  removal  showed  that  its  structure  was  in  parts  that  of  a  myeloma  and  in  parts 
that  of  a  spindle-celled  sarcoma.     The  patient  was  aged  nine  years. 

Inflammatory  Diseases  of  the  jaw  start  as  a  rule  from  some  carious  focus  in  a 
tooth.  The  upper  jaw  and  the  body  of  the  lower  jaw  are  consequently  the  most 
frequent  sites  of  the  trouble.  The  lesion  may  be  localized,  forming  the  so-called 
"  alveolar  abscess,  '  or  may  be  so  diffuse  as  to  involve  a  very  large  area  of  the  jaw, 
resulting  in  suppurating  periostitis  or  osteomyelitis.  Drainage  by  incision  is 
followed  by  most  satisfactory  results.  If,  however,  the  ascending  ramus  of  the 
lower  jaw  is  involved,  free  drainage  even  through  the  mouth  is  almost  impossible, 
and  formation  of  sequestra  is  a  frequent  consequence. 

Chronic  Ostitis  and  Periostitis  of  a  simple  nature  may  be  the  result  of  neglected 
dental  caries.  More  rarely  it  is  due  to  syphilis,  tuberculosis,  and  actinomycosie . 
Surgical  treatment  is  indicated  in  most  cases,  unless  a  speedy  disappearance  results 
from  proper  care  of  the  teeth  or  the  use  of  antisyphilitic  remedies.  A  Wasser- 
mann  reaction  should  never  be  omitted  as  an  aid  to  diagnosis. 
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AFFECTIONS  OF  THE  (ESOPHAGUS. 

Congenital  Malformations. — The  congenital  malformation  of  the  oesophagus 
most  commonly  met  with  is  that  in  which  the  upper  half  of  the  tube  terminates 
as  a  cul-de-sac,  and  the  lower  half  opens  into  the  trachea  on  the  posterior  surface  a 
little  above  the  bifurcation.  This  condition  is  incompatible  with  life,  and  ter- 
minates fatally  as  a  rule  at  about  the  seventh  day  from  birth,  although  survival 
until  the  twelfth  day  has  been  recorded  in  one  case.  Plastic  surgery  fails  on  account 
of  the  difficulty  of  the  procedure  involved,  in  addition  to  the  fact  that  the  tissues 
at  the  site  of  operation  are  inevitably  septic. 

Atresia  of  the  (Esophagus,  similar  to  the  congenital  atresia  affecting  all  other 
parts  of  the  alimentary  tract  has  been  recorded.  It  affects  as  a  rule  the  medi- 
astinal portion  of  the  oesophagus,  and  is  in  consequence  inaccessible  to  direct 
surgical  intervention. 

Pharyngeal  Diverticula  arising  from  the  site  of  the  junction  of  the  oesophagus 
and  pharynx  are  said  not  to  occur  in  children,  although  Bland-Sutton  records 
one  case  in  a  boy  aged  fifteen  years.  He  regards  them  as  being  of  congenital 
origin,  due  to  the  persistence  of  the  pharyngeal  segment  of  branchial  clefts. 
Keith,  on  the  other  hand,  maintains  that  they  are  acquired,  and  associates  their 
formation  with  the  activity  of  the  sphincter  muscle  of  the  upper  end  of  the  oeso- 
phagus.    Hence  their  absence  from  children.     Their  presence  can  be  recognized 
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by  difficulty  in  swallowing ;  regurgitation  of  food,  especially  large  quantities  of 
decomposing  material  at  some  interval  after  a  meal ;  and  the  presence  of  an  elastic 
tumour  in  the  neck,  whose  size  varies  with  the  ingestion  of  food  and  with  its  regur- 
gitation.    The  only  treatment  is  to  dissect  out  the  sac  and  close  the  opening. 

Occlusion  of  the  (Esophagus  as  a  congenital  abnormality  may  occur  as  the  result 
of  pressure  by  the  right  subclavian  artery  when  this  arises  as  an  independent  trunk 
from  the  extreme  left  of  the  arch  of  the  aorta.  The  artery  then  passes  behind  the 
oesophagus  to  reach  the  right  side  of  the  neck.  A  case  of  this  nature  ending  fatally 
has  been  recorded  by  Batten  and  Kellock. 

(Esophageal  Pouches  of  an  acquired  nature  are  almost  always  situated  in  the 
mediastinal  portion  of  the  oesophagus,  and  arise  from  its  anterior  wall  immediately 
behind  the  bifurcation  of  the  trachea.  They  are  frequently  attached  to  the  pos- 
terior surface  of  the  trachea  or  to  one  of  the  bronchi  by  a  fibro-muscular  cord— 
Kibbert's  band.  Sometimes  an  enlarged  and  inflamed  lymphatic  gland  effects  the 
union  between  the  alimentary  and  respiratory  tracts  at  this  level.  Constant 
"  traction  "  during  respiration,  coughing,  and  deglutition,  on  one  of  these  connect- 
ing bands,  is  held  to  be  responsible  for  the  formation  of  the  pouches.  Their  presence 
may  be  suspected  on  account  of  dysphagia  and  regurgitation  of  food.  The  passage 
of  a  bougie  under  an  anaesthetic  will  generally  reveal  the  presence  of  an  obstruction 
in  the  upper  part  of  the  mediastinum.  Whilst  the  point  of  one  bougie  is  engaged 
in  the  opening  of  the  pouch,  a  smaller  one  can  generally  be  passed  by  the  side  of  it 
down  the  remainder  of  the  oesophagus  as  far  as  the  cardiac  orifice.  This  proves 
that  the  main  lumen  of  the  oesophagus  is  not  structurally  occluded  by  intrinsic 
changes.  Examination  with  the  cesophagoscope  with  von  Briinig's  attachment 
will  generally  reveal  the  opening  of  the  pouch.  A  skiagram  taken  after  the  ad- 
ministration of  bismuth  is  of  value  in  estimating  the  size  and  exact  location  of  the 
sac.  In  a  case  in  a  boy,  aged  five  years,  under  the  care  of  Garrod  and  the 
writer,  such  a  pouch  from  the  mediastinal  oesophagus  was  readily  demonstrated. 
His  chief  trouble  was  dysphagia,  which  has  been  much  improved  by  passing  a  small 
bougie  into  the  sac,  and  then  passing  large  ones  down  the  remainder  of  the  oesoph- 
agus. The  only  alternative  to  this  procedure  is  to  attempt  to  remove  the  sac  by 
an  operation  through  the  mediastinum.  The  risks  of  septic  mediastinitis  following 
upon  this  are  so  great  that  it  should  only  be  adopted  when  all  other  methods  of 
relieving  the  dysphagia  have  failed. 

Acquired  Strictures  of  the  oesophagus  in  children  are  exceedingly  rare.  The 
common  causes  of  their  formation  in  adults— i.e.,  the  swallowing  of  corrosive  fluids 
and  boiling  water — generally  end  in  the  immediate  death  of  the  child.  In  the  rare 
event  of  survival,  with  subsequent  stricture-formation,  progressive  dilatation  hy 
bougies  must  be  attempted. 

Foreign  Bodies. — The  narrowest  portions  of  the  oesophagus  are  at  its  commence- 
ment and  at  the  level  where  it  is  crossed  by  the  left  bronchus.  These  are  the  sites 
of  election  for  the  impaction  of  foreign  bodies.  They  may,  however,  become  dis- 
lodged and  traverse  the  whole  length  of  the  alimentary  tract.  Coins,  pins,  brooches, 
nails,  buttons,  collar-studs,  marbles,  fish-bones,  and  bottle-stoppers,  are  the 
common  objects  swallowed  by  children.  Their  position  may  often  be  located  by  a 
skiagram,  and  removal  should  only  be  undertaken  after  they  have  been  viewed  by 
means  of  the  cesophagoscope.     Extraction  by  "  coin-catchers  "  and  "  long  forceps " 
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should  be  abandoned  except  in  cases  of  urgency  where  respiratory  embarrassment 
from  pressure  has  ensued.  Much  damage  has  been  done  in  this  way  by  forcible 
blind  removal.  In  cases  in  which  treatment  is  sought  for  only  at  a  long  interval 
after  the  impaction  of  the  foreign  body,  septic  ulceration  of  the  mucosa  of  the 
oesophagus  is  invariably  present.  Adjacent  structures  may  be  involved,  and,  from 
perforation  of  the  oesophagus  in  its  mediastinal  portion,  fatal  septic  mediastinitis 
ensues.  Perforation  of  the  aorta  from  a  halfpenny  impacted  in  the  mediastinal 
portion  of  the  oesophagus  has  been  recorded  by  Turner.  With  the  introduction 
of  the  cesophagoscope  with  von  Briinigs's  modifications,  the  removal  of  a  foreign 
body  from  the  lumen  of  the  oesophagus  by  an  external  incision  is  seldom  necessary. 

Functional  Dysphagia,  unassociated  with  any  detectable  structural  lesion,  occurs 
in  children,  and  presents  very  similar  features  to  the  disease  in  adults.  The  diffi- 
culty in  swallowing  is  intermittent — quite  lengthy  periods  may  intervene  in  which 
swallowing  is  performed  without  any  difficulty  at  all ;  it  is  much  aggravated  by 
observation  and  indiscreet  sympathy  ;  it  is  often  accompanied  by  a  good  deal  of 
spitting  and  spluttering  ;  it  is  profoundly  modified  by  suggestion,  and  for  a  time 
may  make  a  complete  disappearance  ;  whilst,  finally,  under  an  anaesthetic,  the 
passage  of  bougies  and  the  view  of  the  oesophagus  obtained  by  the  cesophagoscope 
show  that  no  organic  obstruction  is  present.  Treatment  by  suggestion  and  dis- 
cipline at  the  hands  of  a  sympathetic  nurse  who  is  a  stranger  to  the  child  effect  a 
cure  in  most  cases.  Home  influence  should  as  a  rule  be  removed,  and  the  child 
placed  in  the  suitable  environment  of  a  nursing  home. 
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INDIGESTION  IN  INFANCY. 

The  chief  symptoms  of  indigestion  in  infancy  are  vomiting,  colic,  and  diarrhuea. 
It  will  be  convenient  to  consider  each  of  these  and  its  treatment  separately. 

Vomiting — ^Etiology. — Indigestion  which  results  in  vomiting  during  the 
period  of  infancy  is  usually  due  either  to  excess  of  fat  or  of  curd  in  the  feeds  ;  the 
former  occurs  both  in  breast  and  bottle  fed  babies  with  considerable  frequency,  but 
curd  indigestion  is  commonest  in  those  fed  artificially.  When  excess  of  fat  is  the  cause, 
the  vomited  material  is  yellowish  in  colour  and  of  a  rancid  odour.  Excess  of  casein 
leads  to  the  vomiting  of  dense  clots  with  a  soul  smell.  In  either  case,  if  the  irrita- 
tion in  the  stomach  be  sufficiently  intense,  some  degree  of  gastritis  is  set  up,  as 
shown  by  the  presence  of  mucus  in  the  vomits.  The  general  symptoms  consist  in 
restlessness,  pain,  thirst,  and  fretfulness  ;  there  may  be  slight  fever  as  well,  especially 
if  some  gastritis  be  present.  The  tongue  is  usually  coated,  and  there  is  a  sour 
smell  in  the  breath.  Colic  and  diarrhoea  are  frequently  present  in  addition. 
Diagnosis. — The  vomiting  of  indigestion  has  to  be  distinguished — 
1.  From  the  almost  effortless  regurgitation  of  surplus  food  when  the  stomach  is 
overfilled  by  too  large  feeds.     This  is  a  very  common  occurrence  both  in  breast 
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and  bottle  fed  babies,  but  is  not  accompanied  by  any  disturbance  of  the  general 
health. 

2.  From  the  vomiting  of  pyloric  stenosis  {q.v.). 

3.  From  symptomatic  vomiting,  such  as  occurs  at  the  beginning  of  pneumonia 
or  meningitis.  At  the  outset  of  such  a  case  indigestion  is  very  apt  to  be  simulated, 
but  the  appearance  of  other  symptoms  and  signs  soon  makes  the  diagnosis  clear. 

4.  In  babies  about  the  period  of  weaning  a  form  of  vomiting  is  sometimes  met 
with  which  is  apparently  voluntary  in  character.  In  such  a  case,  when  solid  food 
is  given,  the  child  may  either  "  hawk  "  it  up  from  the  back  of  the  throat,  or  may 
actually  swallow  it,  but  almost  immediately  reject  it  again.  This  is  apparently 
not  due  to  indigestion,  but  is  either  produced  by  an  exaggerated  irritability  of  tlie 
pharynx  and  stomach,  or  is  purely  voluntary  and  a  sign  of  resentment  against  solid 
food.  It  is  characteristic  of  such  cases  that  the  food  will  often  be  taken  much 
better  from  a  stranger  than  from  the  mother  or  the  usual  nurse,  and  with  a  little 
perseverance  and  firmness  the  vomiting  soon  ceases. 

Treatment. — In  all  acute  eases  the  stomach  should  be  washed  out  at  once 
with  a  weak  solution  of  bicarbonate  of  soda.  If  for  any  reason  this  is  not  feasible, 
the  child  may  be  allowed  to  drink  a  quantity  of  tepid  water,  which  is  usually 
speedily  rejected,  and  brings  with  it  any  curds  which  may  be  causing  irritation. 
When  the  stomach  has  been  thoroughly  emptied,  milk  should  be  withheld  for 
twenty-four  hours,  and  plain  water  given  instead.  In  chronic  cases  the  method  of 
feeding  must  be  inquired  into  in  detail.  Care  must  be  taken  that  the  bottle  is 
thoroughly  clean  and  that  the  feed  is  not  given  too  quickly.  It  may  be  necessary 
also  to  reduce  the  amount  given  at  each  feed,  or  to  lessen  the  proportion  of  fat 
or  casein,  or  to  render  the  latter  more  digestible  by  citrating  or  peptonizing  the 
milk  (see  Prolegomena,  IV.).  The  local  application  of  heat  to  the  epigastrium  is 
useful  in  all  cases,  but  drugs  are  not  of  much  help.  In  acute  cases,  however, 
calomel  is  useful,  £  grain  being  given  every  hour  for  six  doses.  In  chronic  cases 
small  doses  of  carbonate  of  bismuth  are  helpful,  especially  if  there  be  evidence  of 
acidity. 

Colic — ^Etiology. — Colic  results  from  irritation  of  the  bowel  by  the  presence 
of  gas,  curd,  or  organic  acids.  Frequently  all  three  causes  co-operate.  The  usual 
source  of  the  disorder  is  improper  feeding,  and  especially  the  use  of  too  strong  milk- 
mixtures.  Want  of  cleanliness  in  the  preparation  and  administration  of  the  feeds 
is  also  a  common  cause.  Not  infrequently,  however,  one  meets  with  cases,  especially 
in  very  young  infants,  where  no  fault  can  be  found  with  the  food,  but  the  child 
suffers  continually  from  colic.  In  these  cases  it  seems  fair  to  assume  that  the 
trouble  is  due  to  an  exaggerated  sensibility  of  the  nervous  apparatus  of  the  bowel, 
or  to  some  lack  of  co-ordination  in  its  working,  which  rjasses  off  in  time  as  the 
intestine  settles  down  to  its  work. 

Symptoms. — The  chief  symptom  of  colic  is  pain,  which  is  manifested  by 
screaming.  The  abdomen  is  hard  and  the  legs  are  drawn  up  during  the  paroxysm. 
The  child  is  usually  ravenous  for  his  food,  as  each  meal  gives  temporary  ease,  but, 
owing  to  the  great  restlessness  and  want  of  sleep,  the  natural  gain  in  weight  is 
apt  to  be  interfered  with.  The  extremities  are  often  cold,  and  during  an  attack 
the  child  may  look  blue  or  white  round  the  mouth,  and  there  may  be  slight  twitching 
of  the  hands,  feet,  and  face.  In  severe  cases  and  in  excitable  infants  an  actual 
convulsion  may  result. 


DISEASES  OF  THE  ALIMENTARY  SYSTEM  149 

Diagnosis. — The  screaming  of  colic  must  be  distinguished  (1)  from  that  due 
to  hunger,  (2)  from  that  caused  by  pain  of  other  origin.  The  screaming  of  hunger 
is  more  continuous  and  less  paroxysmal  than  that  of  colic,  and  the  practised  ear 
has  usually  no  difficulty  in  distinguishing  the  two.  The  other  forms  of  pain  which 
may  simulate  the  colic  are  (1)  that  which  results  from  'phimosis,  in  which  case  the 
screaming  is  associated  always  with  attempts  to  pass  water  ;  (2)  the  pain  of  renal 
colic,  caused  by  the  passage  of  uric  acid  gravel  (the  grains  of  this  can  be  detected 
on  the  napkins)  ;  (3)  the  pain  of  earache  or  teething :  in  this  case  the  child  will  be 
noticed  to  put  his  hands  to  the  head  or  mouth  when  the  pain  is  felt. 

In  all  doubtful  cases  the  cessation  of  the  pain  when  flatus  is  passed  is  conclusive 
of  colic  as  the  cause. 

Treatment — 1.  Immediate. — During  a  paroxysm  heat  should  be  applied  to 
the  abdomen  in  the  form  of  hot  fomentations  or  hot  flannels,  or  in  severe  cases  the 
child  may  be  put  in  a  warm  bath.  An  injection  of  hot  water  into  the  bowel  should 
also  be  given,  and  a  few  drops  of  brandy  or  of  spiritus  etheris  nitrosi  administered 
by  the  mouth. 

2.  Prophylactic. — The  feeding  should  be  revised  with  a  view  to  making  the  food 
more  digestible  and  to  obviating  the  formation  of  curds  (see  Prolegomena,  IV.). 
Care  should  be  taken  that  the  abdomen  is  kept  warm  by  a  good  binder,  and  that 
the  feet  and  legs  are  warmly  covered.  Eegular  massage  of  the  abdomen  with  warm 
oil  is  also  helpful.  A  carminative  mixture  consisting  of  2  or  3  grains  of  bicarbonate 
of  soda  with  a  drop  or  two  of  tincture  of  ginger  in  1  drachm  of  an  aromatic  water 
(peppermint,  dill-water,  etc.),  sweetened  with  a  little  glycerine,  should  be  given 
regularly  between  feeds  in  order  to  neutralize  acids  and  aid  in  the  expulsion  of 
flatus.  If  the  bowels  be  sluggish,  a  few  minims  of  magnesia  solution  may  be  added 
to  the  mixture  with  advantage.  If,  on  the  other  hand,  the  bowels  tend  to  be 
loose,  one  may  add  a  small  dose  of  tincture  of  opium.  In  the  case  of  a  breast-fed 
baby  it  is  often  useful  to  let  the  child  suck  a  little  from  both  breasts  at  each  feed, 
and  to  give  an  ounce  of  water  containing  a  couple  of  grains  of  citrate  of  soda  from 
a  bottle  in  the  middle  of  the  feeding.  In  extreme  cases,  and  if  the  weight  is  not 
going  up,  it  may  be  necessary  to  wean. 

Diarrhoea. — The  diarrhoea  of  indigestion  may  be  spoken  of  as  simple  or  catarrhal 
diarrhoea,  as  distinguished  from  the  infective  or  epidemic  type  of  diarrhoea 
described  in  another  section.  It  may  be  set  up  by  an  excess  of  any  of  the  food 
constituents — casein,  fat,  or  sugar — or  by  decomposition  of  the  food  (e.g.,  sour 
milk),  and  its  occurrence  is  facilitated,  and  in  some  cases  caused,  by  chill.  What 
part  micro-organisms  play  in  its  production  it  is  difficult  to  say,  but  it  can  readily 
be  understood  that  the  presence  of  catarrh  of  the  intestine,  however  caused,  favours 
the  growth  of  these,  and  may  prepare  the  way  for  the  infective  form  of  the  disease. 

Symptoms. — The  chief  symptom  is  an  increase  in  the  number  of  the  motions. 
The  character  of  these  varies,  and  depends  to  some  extent  upon  the  cause.  Thus, 
when  casein  is  in  excess  in  the  feeds,  the  motions  are  "  curdy,"  containing  larger 
or  smaller  masses  of  milk-clot.  In  fat  diarrhoea  the  motions  are  loose  and  slimy, 
and  contain  small  granular  masses  composed  of  fatty  acids  and  soaps.  At  first 
sight  these  closely  resemble  the  finer  milk-curds,  but  can  be  distinguished  from 
them  by  the  fact  that  they  are  soluble  in  a  mixture  of  equal  parts  of  alcohol  and 
ether.  Excess  of  sugar  is  less  common  as  a  cause  of  diarrhoea,  and  the  stools  in 
such  a  case  are  usually  pale,  frothy,  and  highly  acid.     Whatever  the  cause  of  the 
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diarrhoea,  the  stools  are  very  apt-  in  infancy  to  assume  a  green  colour  from  the 
presence  of  biliverdin,  and  sometimes  look  like  chopped  spinach.  If  visible  mucus 
or  blood  be  detected,  it  indicates  involvement  of  the  colon  (see  Colitis,  p.  170). 

As  the  stools  in  most  cases  are  acid,  scalding  of  the  nates  is  apt  to  be  set  up, 
and  the  urine  has  often  a  strongly  ammoniacal  odour  and  is  irritating  to  the  skin. 
The  abdomen  is  generally  hard  and  distended,  and  colic  is  often  present. 

The  general  symptoms  consist  in  more  or  less  prostration,  as  shown  by  depres- 
sion of  the  fontanelle  and  sunken  eyes.  There  may  be  slight  fever  present  at  the 
outset.  In  an  acute  case  the  symptoms  quickly  subside,  but  not  uncommonly  the 
condition  becomes  chronic  and  the  stools  continue  frequent  and  loose.  If  this 
goes  on,  the  child  is  apt  to  pass  into  a  condition  of  marasmus. 

Diagnosis. — Simple  diarrhoea  must  be  diagnosed  from  the  infective  form  of 
the  disease.  The  dist 'notion  is  not  always  easy,  nor,  as  has  been  indicated  above, 
is  there  any  hard-and-fast  line  between  the  two  forms  ;  but  it  may  be  said  in  general 
terms  that  infective  diarrhoea  is  characterized  by  a  much  greater  degree  of  prostra- 
tion in  proportion  to  the  intestinal  symptoms,  and  usually,  also,  by  higher  and 
more  prolonged  fever.  The  prevalence  or  not  of  an  epidemic  is  also  of  weight  in 
the  diagnosis. 

Treatment. — In  an  acute  case,  milk  should  be  stopped  at  once  and  plain  water 
given  for  twenty-four  hours.  A  teaspoonful  of  castor-oil  should  be  administered 
to  clear  out  the  bowel.  After  this  has  acted,  a  few  grains  each  of  carbonate  of 
bismuth  and  aromatic  chalk  in  a  teaspoonful  of  aromatic  water  sweetened  with 
glycerine  may  be  given  several  times  in  the  day.  To  this  a  small  dose  of  opium 
may  be  added  if  necessary.  When  the  symptoms  have  subsided,  a  return  to  milk 
must  be  made  very  cautiously  (see  Infective  Diarrhoea,  p.  162). 

In  a  chronic  case  the  greatest  attention  must  be  given  to  the  composition, 
preparation,  and  administration  of  the  feeds.  It  may  be  necessary  to  drop  milk 
altogether  for  a  time,  and  to  restrict  the  food  to  whey,  albumin-water,  whey  and 
cream,  broths,  raw-meat  juice,  etc.  (see  Prolegomena,  IV.).  In  less  severe  cases  it 
may  be  sufficient  to  peptonize  or  citrate  the  milk,  or  to  substitute  condensed  or 
desiccated  milk  for  a  time.  Care  should  be  taken  to  avoid  chill  (see  p.  148).  In 
protracted  cases  change  of  air  is  often  of  great  help. 

The  medicinal  treatment  to  be  adopted  depends  upon  circumstances.  So  long 
as  the  tongue  is  furred  it  is  best  to  give  small  and  frequent  doses  of  castor-oil,  to 
which  a  drop  of  liq.  hydrarg.  perchlor.  may  be  added  with  advantage — e.cj. : 

01.  ricini  ..         ..  ..  ..  ..  ..  ..  rn.iii.-v. 

Liq.  hydrarg.  perchlor.  . .  . .  . .  . .  . .  ini.-ii. 

ftlycerini  . .  . .  . .  . .  . .  . .  . .  q.s. 

Aq.  menth.  pip.         . .  . .  . .  . .  . .  . .  ad  3i- 

When  the  tongue  is  clean,  bismuth  (grs.  v.),  aromatic  chalk  (grs.  v.),  or  tannigen 
or  tannalbin  (grs.  i.-ii.),  may  be  substituted  for  the  above  mixture,  and  a  little 
opium  may  be  added  :n  the  proportion  of  1  minim  for  every  year  of  the  child's  age. 
It  s  best  to  avoid  opium  if  there  are  any  signs  of  prostration. 

If  the  stools  are  watery  and  offensive,  nitrate  of  silver  is  the  best  astringent 

— e-g.  : 

Argent,  nit.     . .  . .  . .  . .  . .         . .  . .  gr.  i 

Acid,  nitric,  dil.  . .  . .  . .  . .  . .  . .  «li. 

Glycerini  . .  . .  . .  . .  . .  . .  . .  "lv. 

Aq.  destill ad  ji. 

Opium  may  be  added  to  this  if  necessary. 
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CYCLIC  VOMITING. 

The  condition  termed  "  cyclic  vomiting  "  (also  known  as  periodic  or  recurrent 
vomiting)  was  first  described  by  Geo,  and  consists  of  attacks  of  severe  vomiting 
accompanied  by  prostration,  which  recur  at  more  or  less  periodic  intervals. 

tEtiology. — The  disease  is  decidedly  commoner  in  the  female  sex.  The  attacks 
usually  begin  about  the  third  to  the  fifth  year  (although  they  may  date  as  far  back 
as  the  first  year),  and  are  especially  frequent  between  the  ages  of  five  and  eight. 
They  tend  to  cease  spontaneously  towards  the  period  of  puberty.  The  children 
affected  are  usually  of  a  decidedly  "  neurotic  "  type,  and  tend  to  suffer  habitually 
from  constipation  and  indigestion.  A  family  history  of  gout,  migraine,  or  "  bilious 
attacks,"  is  not  infrequent.  Fatigue,  chill,  and  excitemont,  may  all  serve  as 
exciting  causes  of  an  attack  in  a  child  who  is  predisposed. 

Symptoms. — For  some  days  or  hours  preceding  an  attack,  certain  prodromal 
symptoms  are  noticed  ;  these  consist  in  languor,  irritability,  and  fretfulness. 
Complaint  is  often  made  of  headache,  the  bowels  are  more  than  usually  constipated, 
and  the  motions  tend  to  be  pale  and  offensive.  In  some  cases  the  attack  is  ushered 
in  by  slight  sore  throat  or  a  "  cold  in  the  head."  As  the  process  develops,  vomiting 
sets  in,  and  soon  becomes  urgent.  The  vomited  matter  consists  at  first  of  food, 
but  this  is  soon  followed  by  bile,  and  finally,  in  severe  attacks,  by  grumous  blood- 
stained material.  As  the  vomiting  goes  on,  the  temperature  usually  rises,  and  may 
attain  a  high  level.  The  cliild  is  at  first  restless  and  irritable,  but  soon  becomes 
apathetic  and  drowsy,  and  lies  with  sunken  eyes  and  a  retracted  abdomen,  in  a 
state  of  extreme  prostration.  Intense  thirst  is  complained  of  ;  but  even  water 
may  be  vomited.  Constipation  is  extreme,  and  may  equal  that  of  intestinal 
obstruction.  Meanwhile  the  odour  of  acetone  becomes  noticeable  in  the  breath, 
and  the  urino  shows  a  marked  aceto-acetic  acid  reaction. 

The  attack  usually  lasts  for  two  or  three  days,  although  a  duration  of  a  fort- 
night is  not  unknown,  and  then  gradually  passes  off,  leaving  the  child  much  reduced 
in  weight  and  strength. 

Pathology  and  Pathogenesis. — In  the  few  cases  that  have  come  to  autopsy, 
the  only  constant  change  found  has  been  marked  fatty  degeneration  of  the  liver. 
Langmead  lays  stress  upon  the  enormous  size  of  the  fat  globules  in  the  livor- 
cells,  which  are  comparable  only  to  those  found  in  acute  yellow  atrophy  and  phos- 
phorus-poisoning. The  cells  in  the  neighbourhood  of  the  portal  canals  are  specially 
affected.  Slight  degenerative  and  necrotic  changes  have  also  been  found  in  the 
mucous  membrane  of  the  stomach  and  intestines.  The  exact  nature  of  the  morbid 
process  at  work  in  the  production  of  the  disease,  and  its  relation  to  these  changes, 
is  still  obscure.  It  is  generally  believed,  however,  that  one  has  to  do  with  a  failure 
of  the  "  antitoxic  "  function  of  the  liver,  induced,  possibly,  by  an  intestinal 
auto- intoxication.  Mellanby,  who  has  investigated  a  typical  case  very  carefully 
from  the  chemical  point  of  view,  found  that  the  patient  constantly  excreted  a 
certain  amount  of  creatin  in  the  urine,  although  a  normal  child  excretes  none  at 
all,  and  that  during  an  attack  the  creatin  excretion  reached  a  maximum.  He  is 
inclined  to  attribute  this  to  abnormal  intestinal  decomposition.  On  the  other 
hand,  the  acidosis  which  is  often  such  a  prominent  feature  in  cyclic  vomiting, 
and  to  which  many  have  attributed  the  production  of  the  symptoms,  is  now 


152  DISEASES  OF  CHILDREN 

believed  to  be  merely  a  by-product  in  the  pathological  chemical  process  at  work, 
and  to  be  the  result  simply  of  the  acute  starvation  which  the  vomiting  induces, 
although,  when  once  developed,  it  may  be  reponsible  for  the  production  of  part  of 
the  clinical  picture  in  an  attack.  It  seems  probable,  also,  that  there  is  in  these 
patients  a  permanent  "  hepatic  inadequacy,"  which  comes  to  a  head,  as  it  were, 
in  the  attack,  and  which  may  consist  in  or  be  manifested  by  a  failure  of  the  liver 
p;oporly  to  deal  with  fat.  Hence  it  is  that  on  the  one  hand  a  diet  which  contains 
an  excess  of  fat -forming  food  may  throw  too  great  a  strain  on  such  a  liver  ;  whilst, 
on  the  other  hand,  constipation  may  conduce  to  the  process  by  leading  to  the  pro- 
duction of  excessive  toxin-formation  in  the  intestino,  and  the  results  of  treat- 
ment tend  to  show  that  both  those  factors  play  a  part  in  the  genesis  of  the  disease 

Diagnosis. — In  a  typical  case  the  diagnosis  is  easy,  especially  if  one  can  get  a 
clear  history  of  previous  attacks  of  a  similar  character.  A  first  attack,  however, 
may  present  some  difficulty.  Intestinal  obstruction  may  be  closely  simulated ;  but 
abdominal  pain  is  here  an  early  and  marked  feature,  whereas  in  cyclic  vomiting 
it  usually  only  comes  on  as  the  result  of  the  retching.  Early  and  pronounced 
acidosis  is  in  favour  of  cyclic  vomiting,  and  so  also  is  a  retracted  rather  than  a 
distended  condition  of  the  abdomen.  The  mental  condition  is  usually  clearer  in 
intestinal  obstruction,  and  one  can  generally  discover  some  local  signs  in  the 
abdomen.  Notwithstanding  these  points  of  difference,  the  diagnosis  may  be  diffi- 
cult ;  but  great  care  should  be  taken  to  come  to  a  correct  conclusion,  for  operation 
on  a  case  of  cyclic  vomiting  is  very  likely  to  prove  fatal  from  post-aneesthetic 
poisoning. 

Meningitis  may  be  simulated  by  an  attack  of  cyclic  vomiting,  especially  as 
the  prodromal  symptoms  are  very  similar  in  both  ;  but  headache  is  usually  much 
more,  and  vomiting  much  less,  severe  in  meningitis.  The  occurrence  of  a  squint 
is  in  favour  of  meningitis,  but  the  writer  has  known  it  be  present  at  the  outset  of 
an  attack  of  cyclic  vomiting  also.  As  the  case  goes  on,  the  absence  of  all  physical 
signs  of  cerebral  disease  enables  one  to  exclude  meningitis,  and  in  a  doubtful  case 
lumbar  puncture  may  be  resorted  to. 

Appendicitis,  especially  when  ushered  in  by  much  vomiting,  may  have  to  be 
thought  of  in  the  diagnosis  ;  but  abdominal  pain,  as  in  intestinal  obstruction,  is 
usually  a  trustworthy  guide  to  the  nature  of  the  case.  The  liistory  in  a  case  of 
recurring  slight  attacks  of  appendicitis  may  closely  simulate  that  of  cyclic  vomit- 
ing, but  here  again  abdominal  pain  will  usually  be  a  more  prominent  feature  in 
the  anamnesis  than  it  is  in  cases  of  cyclic  vomiting.  Local  signs  of  disease  of 
the  appendix  would,  of  course,  clinch  the  diagnosis.  Between  ordinary  so-called 
bilious  attacks  and  cyclic  vomiting  the  difference  is  probably  one  of  degree  rather 
than  of  kind,  but  in  "  bilious  attacks  "  there  is  usually  a  closer  relation  between 
the  onset  of  an  attack  and  dietetic  errors  ;  there  is  not  the  same  regular  tendency 
to  recurrence. 

Prognosis.- — The  attacks,  though  often  very  severe  and  alarming,  are,  fortu- 
nately, rarely  fatal,  although  death  has  occurred  in  a  few  instances.  The  tendency 
to  the  disorder  passes  off  spontaneously  towards  the  age  of  puberty,  but  its  place 
is  then  apt  to  be  taken  by  some  other  periodic  affection,  such  as  migraine. 

Treatment. — So  soon  as  the  prodromal  symptoms  appear,  a  smart  purge 
should  be  given,,  followed,  if  need  be,  by  a  large  enema.     When  vomiting  begins, 
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water  should  be  given  by  the  mouth  as  long  as  it  can  be  retained,  and  afterwards 
by  the  rectum.  If  collapse  be  marked,  normal  saline  should  be  given  subcu- 
taneously  or  into  a  vein.  Morphia  is  the  only  drug  which  controls  the  vomiting 
to  any  extent ;  it  may  be  given  hypodormically  in  a  dose  of  ^\  grain  to  a  child  of 
five.  If  symptoms  of  acidosis  be  pronounced,  bicarbonate  of  soda  should  be  given 
freely  by  the  mouth  (dissolved  in  soda-water),  per  rectum,  or  intravenously,  and 
glucose  may  be  added  to  the  enemata. 

Between  attacks  great  care  should  be  taken  to  insure  a  regular  action  of  the 
bowels.  Any  aperient  is  useful,  but  the  mercurials  appear  to  be  of  special  value, 
and  a  combination  of  rhubarb  and  grey  powder,  in  doses  proportionate  to  the  age 
of  the  child  and  the  severity  of  the  constipation,  will  usually  meet  the  case.  There 
is  also  some  reason  to  believe  that  the  regular  administration  of  an  alkali,  such  as 
bicarbonate  of  soda,  is  of  some  value  in  warding  off  attacks  ;  it  may  be  given  with 
bitters  before  meals  for  long  periods. 

The  diet  should  be  carefully  revised,  the  amount  of  milk  taken  being  kept  within 
strict  limits  (not  more  than  a  pint  daily),  and  the  starchy  foods  and  sweets 
reduced  (see  Indigestion  in  Later  Childhood,  infra).  Fatigue,  chill,  and  excitement, 
should  be  guarded  against. 

It  is  necessary  to  add  a  word  of  warning  as  to  the  danger  of  administering  anes- 
thetics to  children  who  are  the  subject  of  cyclic  vomiting  owing  to  their  special 
liability  to  suffer  from  delayed  "  chloroform-poisoning."  Operation  in  such  subjects 
should  only  be  undertaken  when  urgently  required,  and,  for  choice,  soon  after  an 
attack  of  vomiting  is  over.  Special  care  should  be  taken  in  the  preparation  of  the 
patient  to  guard  against  the  supervention  of  acidosis  by  the  administration  of  alkalies 
and  glucose  for  some  hours  before  the  anaesthetic  is  administered.  Ether  should 
be  used  in  preference  to  chloroform. 
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INDIGESTION  IN  LATER  CHILDHOOD. 

1.  Acute  Indigestion  and  Acute  Gastritis. — Acute  indigestion  in  children  after 
the  period  of  infancy  may  result  from  overloading  of  the  stomach,  or  from  the 
taking  of  some  irritating,  indigestible,  or  decomposed  article  of  food.  Chill  also  may 
cause  it.  No  sharp  line  can  be  drawn  between  simple  acute  indigestion  and  acute 
gastritis.  All  depends  upon  the  intensity  of  the  irritation.  If  the  latter  be  suffi- 
ciently severe,  some  degree  of  catarrh  is  always  set  up. 

Symptoms. — The  chief  symptoms  are  epigastric  pain  and  vomiting.  At  first 
the  contents  of  the  stomach  are  brought  up,  afterwards  bile.  If  catarrh  has  been 
excited,  mucus  will  be  present  in  the  vomit,  and  in  extreme  cases,  where  there  is 
much  retching,  there  may  even  be  a  little  blood.  The  child  complains  much  of 
thirst,  and  there  is  more  or  less  prostration.  The  tongue  is  thickly  coated  and  the 
breath  foul.  The  temperature  is  usually  elevated,  and  if  there  be  much  gastritis, 
may  reach  a  high  level,  and  even  be  attended  by  rigors.     Occasionally  convulsions 
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occur.     The  symptoms  usually  subside  in  two  or  three  days,  hut  in  severe  cases 
may  he  prolonged  for  a  week.     They  often  pass  off  with  diarrhoea. 

I'  Diagnosis. — The  diagnosis  has  to  be  made  from  vomiting  due  to  other  causes, 
such  as  that  which  occurs  at  the  outset  of  the  acute  infections  (symptomatic  vomit- 
ing), from  cyclic  vomiting,  and  from  the  vomiting  of  acetonemia.  Two  conditions, 
however,  must  be  specially  borne  in  mind — viz.,  appendicitis,  and  acute  intestinal 
obstruction.     The  distinguishing  features  of  these  are  described  elsewhere. 

Treatment. — All  food  should  be  withheld  for  twenty-four  hours.  Thirst  may 
be  relieved  by  teaspoonfnls  of  hot  water,  or  by  giving  fragments  of  ice  to  snck. 
A  linseed  and  mustard  poultice  may  be  applied  to  the  epigastrium.  Washing  out 
of  the  stomach  is  hardly  practicable  at  this  age,  but  if  there  be  any  doubt  as  to  all 
the  contents  having  been  brought  up,  one  or  two  tumblerfuls  of  tepid  water  may 
be  given.  These  will  probably  be  rejected  and  bring  away  any  remains  of  food 
along  with  mucus. 

Drugs  are  of  little  assistance,  but  J  grain  of  calomel  may  be  given  every  hour 
for  six  doses  with  advantage.  It  should  be  placed  on  the  back  of  the  tongue  and 
washed  down  with  a  little  water.  Afterwards  bismuth  is  the  most  useful  drug. 
If  the  vomiting  be  prolonged  and  exhausting,  it  may  be  necessary  to  give  a  small 
dose  of  morphia  hypodermically  (,V  grain  for  a  child  of  three  years). 

2.  Chronic  Indigestion. — Chronic  indigestion  is  extremely  common  after  the 
period  of  infancy.  It  often  begins  between  the  third  and  fifth  years,  but  is 
perhaps  most  frequently  met  with  about  the  time  of  the  cutting  of  the  per- 
manent teeth.  It  is  probable  that  the  symptoms  are  due  to  a  chronic  catarrhal 
condition  of  the  whole  alimentary  tract,  but  this  is  merely  an  inference  ;  for,  so 
far,  at  least,  as  the  writer  knows,  no  observations  have  been  made  on  the  state 
of  the  gastric  secretion  in  these  cases.  In  favour  of  the  catarrhal  nature  of  the 
affection  is  the  fact  that  considerable  quantities  of  mucus  are  often  passed  from 
the  bowel,  and  it  is  on  this  account  that  Eustace  Smith  applied  the  term  "  mucous 
disease  "  to  this  form  of  indigestion,  and  the  disorder  is  often  referred  to  by 
that  title  in  this  country. 

^Etiology. — The  disease  occurs  in  all  classes,  and  is  perhaps  just  as  frequent 
amongst  children  living  in  the  best  surroundings  as  amongst  those  who  are  less 
fortunate.  It  is  frequently  met  with  in  the  subjects  of  the  neurasthenia  of  child- 
hood, and  there  can  be  little  doubt  that  many  children  are  constitutionally  pre- 
disposed to  it  from  some  inherent  debility  of  the  digestive  organs. 

Symptoms. — The  symptoms  of  chronic  indigestion  in  childhood  are  often  vague 
and  indefinite,  and  not  always  such  as  to  suggest  an  affection  of  the  alimentary 
system.  Perhaps  the  commonest  complaint  for  which  the  child  is  brought  is 
"  wasting  " — "  he  is  getting  so  thin,"  as  the  mother  says.  In  addition,  she  may 
complain  that  the  child  is  irritable,  fretful,  and  peevish,  or  that  he  is  languid  and 
dull,  uninterested  in  toys  and  games,  and  always  wanting  to  "  lie  about."  He  is 
often  depressed,  and  sheds  tears  on  slight  provocation.  "  Nervousness  "  is  also  a 
common  symptom.  The  appetite  is  usually  impaired,  but  occasionally  voracious, 
although,  in  spite  of  large  meals,  flesh  is  not  gained  ;  at  other  times  it  is  capricious, 
and  the  patient  is  very  fanciful  about  what  he  eats,  or  even  has  a  craving  for  quite 
abnormal  things,  eating  bits  of  coal  or  pieces  of  lime  picked  off  the  wall  (pica,  or 
dirt-eating).      Abdominal  discomfort  of  some  sort  is  usually  present.     Sometimes 
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it  takes  the  foim  of  epigastric  pain,  or,  more  often,  is  referred  to  the  lower  part  of 
the  abdomen,  coming  on  in  short,  sharp  attacks  of  colic  soon  after  the  taking  of 
food.  As  a  rule  the  bowels  are  confined,  the  stools  being  frequently  pale  in  colour 
and  coated  with  mucus.  They  may  show  the  presence  of  undigested  food  particles, 
and  thread-worms  are  often  present  in  them.  At  other  times  the  motions  are 
loose  and  offensive,  and  there  is  often  a  tendency  for  the  bowels  to  act  immediately 
after  a  meal,  the  action  being  preceded  by  colicky  pain  (lienteric  diarrhoea). 

Nervous  symptoms  are  frequent,  the  commonest  being  general  nervousness 
and  restlessness  with  disturbed  sleep,  amounting  sometimes  to  actual  insomnia, 
or  there  may  be  night  terrors.  Headache  is  often  complained  of,  especially  on 
waking,  and  there  is  not  uncommonly  nocturnal  enuresis.  Sudden  attacks  of 
pallor,  sometimes  accompanied  by  faintness,  are  often  noticed.  These  are  apparently 
the  result  of  defective  vasomotor  control,  but  are  apt  to  be  ascribed  to  weakness  of 
the  heart  or  to  minor  epilepsy. 

Cough  of  a  short,  hacking  character  is  a  frequent  symptom — the  so-called 
"  stomach  cough."  It  is  due  to  an  irritable  condition  of  the  pharynx,  or  to  the 
presence  of  enlarged  tonsils  or  adenoids,  and  is  unattended  by  any  signs  in  the 
lungs. 

On  fliysical  examination  the  child  will  be  found  to  be  pale,  though  not  usually 
anaemic,  with  dark  rings  or  puffiness  under  the  eyes,  and  an  appearance  of  listless- 
ness  and  fatigue.  The  skin  is  sometimes  dry  and  harsh,  the  subcutaneous  fat 
scanty,  and  the  muscles  small  and  flabby.  The  tongue  is  usually  coated  with  a 
thin  and  slimy,  fawn-coloured  fur,  through  which  the  fungiform  papillae  stick  up 
as  red  points.  The  breath  may  be  offensive.  The  pharynx  is  red  and  irritable, 
the  lymphoid  follicles  swollen,  and  the  tonsils  usually  enlarged.  Adenoids  are 
often  found.  The  abdomen  is  sometimes  distended  by  flatulence,  and  a  splash  may 
perhaps  be  elicited  over  the  stomach,  but  as  a  rule  there  is  little  to  be  made  out  of 
abdominal  examination. 

The  urine  is  often  turbid  from  the  presence  of  pale  urates,  and  may  contain  a 
trace  of  albumin  (functional  albuminuria). 

Diagnosis. — The  combination  of  wasting  and  a  hacking  cough  in  these  cases 
is  very  apt  to  suggest  a  diagnosis  of  tuberculosis.  It  should  be  remembered,  how- 
ever, that  pulmonary  phthisis  is  extremely  rare  in  childhood,  and  the  absence  of 
physical  signs  in  the  lungs  and  the  rapid  improvement  under  suitable  treatment 
should  soon  enable  one  to  eliminate  any  such  possibility.  The  other  common 
mistake  is  to  regard  these  children  as  ansemic,  and  to  treat  them  vigorously  with 
iron  tonics  to  the  still  further  detriment  of  the  digestion.  This  error  can  be  avoided 
by  inspecting  the  mucous  membrane  of  the  lips  and  gums,  and  the  conjunctiva, 
when  it  will  usually  be  found  that  the  pallor  of  the  face  is  not  due  to  any  real  want 
of  blood.  Finally,  there  is  a  great  danger  of  treating  symptoms  (e.g.,  night  terrors, 
cough,  etc.)  in  these  cases,  whilst  overlooking  or  neglecting  the  underlying  indigestion 
which  is  the  real  cause.  If  the  great  frequency  of  this  form  of  digestive  disorder 
and  its  protean  manifestations  are  borne  in  mind,  this  omission  will  be  avoided. 

Treatment — 1.  Hygienic  treatment  is  of  the  first  importance.  The  child's  whole 
life  should  be  inquired  into  and  regulated  with  a  view  to  correcting  any  errors  in  his 
management.  Over-fatigue,  both  mental  and  physical,  must  be  avoided,  and  the 
limits  of  work,  play,  and  rest,  must  be  laid  down.  Mental  strain  and  excitement 
are  extremely  injurious,  and  it  may  be  necessary  to  curtail  lessons  and  to  insure 
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that  more  time  is  spent  in  the  open  air.  Half  an  hour's  rest  in  the  recumbent 
position  after  the  midday  meal  is  often  very  helpful.  An  adequate  amount  of 
sleep  must  also  be  secured.  The  details  of  bathing  and  clothing,  too,  may  require 
attention.  Cold  baths  are  usually  injurious,  and  the  limbs  should  be  warmly 
covered  and  an  abdominal  binder  worn  in  the  winter  months.  Climatic  treatment 
is  of  the  greatest  help,  and  a  change  of  air  to  the  seaside,  or  a  bracing  mountainous 
place,  will  often  do  more  for  the  patient  than  all  other  treatment  put  together. 

2.  Dietetic. — The  chief  principle  of  diet  must  be  the  avoidance  of  an  excess  of 
carbohydrates,  for  there  can  be  no  doubt  that  these  are  the  ingredients  of  the  food 
which  do  most  harm.  The  following  should  therefore  be  avoided  :  Bread  (especially 
wholemeal),  potatoes  (unless  in  very  small  quantity  and  mashed),  porridge,  starchy 
puddings,  cakes,  sugar  and  jams,  vegetables  (except  spinach,  cauliflower,  and  vege- 
table marrow),  and  raw  fruits.  Milk  should  be  taken  sparingly,  especially  when  the 
stools  are  pale,  and  only  if  diluted.  The  diet  should  consist  of  meat  (preferably 
mutton),  chicken,  fish,  fat  bacon,  rusks  or  crisp  toast,  a  little  mashed  potato,  and 
the  vegetables  not  forbidden  above,  custard,  jellies,  stewed  fruit  (preferably  sieved), 
baked  apples,  and  a  little  plain  cake  occasionally  [e.g.,  sponge-fingers).  Water 
should  be  drunk  at  the  midday  meal,  and  a  little  weak  cocoatina  and  milk  at  break- 
fast and  tea. 

Meals  should  consist  of  breakfast,  dinner,  and  tea,  with  a  rusk  and  a  little  milk 
between  breakfast  and  dinner,  and  the  same  or  a  little  clear  soup  at  bedtime. 

Great  care  should  be  taken  that  the  food  is  properly  chewed,  and  to  this  end 
it  may  be  necessary  to  have  the  teeth  attended  to  by  the  dentist.  "  Bolting  " 
the  food  should  be  carefully  guarded  against,  and  plenty  of  time  allowed  for  meals. 
Liquids  should  only  be  taken  at  the  end  of  the  meal. 

3.  Medicinal  Treatment. — The  most  useful  drugs  are  alkalies  and  bitters  (given 
before  meals),  and  aperients.  A  mixture  of  soda,  mix  vomica,  and  gentian  is  a 
standard  prescription — e.g.  : 

Sod.  bicarb.         . .  . .  . .  . .  . .  . .  . .     grs.   v. 

Tinet.  nucis  vom.      )  _._,.. 

c   •  •.         ,  ■       c        ■  t    •  •  •  ■  •  •  ■  •  •  •  . .     aa  niii.sa. 

Spintua  chlorofornn  \  ' 

Inf.  gent.  co.      . .  . .  . .  . .  . .  .  .  . .     ad  5»- 

To  be  given  shortly  before  each  meal  for  a  child  of  five. 

If  the  tongue  be  coated,  5  or  10  drops  of  compound  tincture  of  rhubarb  may 
be  added  to  each  dose  of  the  above  with  advantage  ;  or  if  nervousness  be  a  prominent 
symptom,  5  grains  of  bromide  may  be  substituted  for  the  nux  vomica.  Of  aperients 
there  is  none  better  than  a  combination  of  rhubarb  (pulv.  rhei,  5  grains)  and  grey 
powder  (1  grain),  given  every  night,  but  aloes,  cascara,  and  senna,  are  also  useful. 
So  long  as  the  stools  are  pale,  however,  mercury  should  be  given  in  some  form. 

In  the  exceptional  cases  in  which  there  is  a  tendency  to  lienteric  diarrhoea,  a 
couple  of  drops  of  tincture  of  opium  may  be  added  to  each  dose  of  the  bitter 
mixture. 

When  the  tongue  is  clean  and  the  appetite  restored,  1  drachm  of  malt  extract 
may  be  given  after  each  meal ;  and  if  there  be  any  true  anfemia,  iron  may  be 
administered  cautiously,  preferably  along  with  an  aperient. 

The  treatment  outlined  above  will  usually  be  successful,  but  in  cases  in  which 
nutrition  is  much  impaired  it  may  be  necessary  to  have  recourse  to  a  modified 
"  rest  cure,"  just  as  in  cases  of  neurasthenia. 


DISEASES  OF  THE  ALIMENTARY  SYSTEM  157 

Accessory  means  to  the  restoration  of  health  are  the  correction  of  any  error 
t)f  refraction  which  may  be  causing  eye-strain,  and  the  enucleation  of  enlarged 
tonsils  and  the  removal  of  adenoids,  if  these  be  present.  The  improvement  in  the 
digestion  and  general  health  which  follows  this  operation  is  often  surprising. 


CONSTIPATION  IN  INFANCY. 

Chronic  constipation  is  met  with  both  in  breast  and  bottle  fed  babies,  but 
much  more  often  in  the  former  than  in  the  latter.  One  can  distinguish  between 
true  constipation,  in  which  several  days  may  elapse  without  any  action  of  the 
bowels  at  all,  and  a  mere  costiveness,  in  which  a  motion  occurs  daily,  but  is  too 
small,  hard,  and  dry. 

Etiology. — The  cause  of  constipation  in  infancy  is  sometimes  obscure,  but 
amongst  the  .factors  producing  it  may  be  reckoned — (1)  Malformations  (e.g.,  atresia 
of  the  rectum  or  anus,  congenital  dilatation  of  the  colon,  etc.)  ;  (2)  impairment  of 
tone  in  the  intestinal  wall  or  abdominal  muscles,  such  as  occurs  in  rickets  ;  (3)  feeble- 
ness of  the  rectal  reflex,  or  a  failure  of  the  bowel  to  respond  to  it :  this  is  not  un- 
common in  very  young  babies,  and  is  very  conspicuous  in  mentally  defective 
infants,  particularly  cretins ;  (4)  deficiency  of  the  digestive  juices,  especially, 
perhaps,  of  the  intestinal  juice,  or  bile  :  this  seems  to  be  associated  with  costiveness 
and  dryness  of  the  stools  ;  (5)  faults  of  diet.  In  breast-fed  babies  these  take  the 
form  either  of  poverty  of  the  milk  as  a  whole  or  of  a  deficiency  of  fat  in  it.  Human 
milk  is  so  thoroughly  absorbed  that,  if  it  be  scanty  or  poor,  there  may  be  no  residue 
left  to  stimulate  peristalsis  (physiological  constipation).  The  constipation  which 
is  so  characteristic  of  congenital  pyloric  stenosis  is  akin  to  this  being  due  to  failure 
of  the  milk  to  reach  the  bowel  in  sufficient  quantity.  In  bottle-fed  babies  an 
excess  of  casein  in  the  feeds  is  a  commoner  cause  of  constipation,  and  produces 
large  hard  stools  which  are  passed  with  difficulty  and  much  straining. 

It  is  usual  to  assign  faults  in  the  mother's  diet  or  the  existence  of  constipation 
in  herself  as  possible  causes  of  constipation  in  a  breast-fed  baby,  but  it  is  extremely 
doubtful  whether  such  an  assumption  is  justified. 

Symptoms. — The  symptoms  produced  by  constipation  in  infancy  are  very 
slight.  Occasionally,  indeed,  and  especially  in  those  fed  on  the  breast,  there  may 
be  no  symptoms  at  all,  and  the  child  may  remain  in  quite  good  health  even  although 
there  is  only  an  action  at  long  intervals.  More  often  there  result  such  symptoms 
as  colic,  screaming,  fretfulness,  and  failure  to  gain  weight,  whilst  the  constant 
straining  may  give  rise  to  prolapse  of  the  rectum ,  and  fissure,  hernia3,  or  even  piles. 

Treatment. — The  treatment  of  constipation  in  early  life  will  depend  upon  its 
cause.  Malformations,  of  course,  can  only  be  dealt  with  surgically.  Much  can 
be  done  by  a  good  nurse  to  establish  a  regular  habit  by  accustoming  the  infant  to 
expect  an  action  of  the  bowels  at  a  given  time  every  day.  If  failure  of  voluntary 
effort  is  the  cause,  the  use  of  the  domestic  "  cone  of  oiled  paper,"  or  the  insertion 
of  a  soap  suppository,  or  the  injection  of  glycerine  and  water  (5i.  to  ji.)  into  the 
rectum,  is  usually  sufficient  to  prompt  an  action.  If  there  be  deficiency  of  tone 
in  the  abdominal  muscles  or  bowel,  massage  along  the  line  of  the  colon  carried 
out  for  five  or  ten  minutes  night  and  morning  is  often  helpful.  Some  slight 
lubricant  may  be  used  to  prevent  chafing  of  the  skin  during  the  process. 
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In  breast-fed  babies  little  can  usually  be  achieved  by  altering  the  mother's 
diet,  whilst  the  attempt  to  influence  the  infant  by  administering  aperients  to  her 
is  a  haphazard  proceeding  not  to  be  commended.  It  is  sometimes  sufficient 
to  give  an  ounce  or  so  of  sweetened  water  to  the  child  before  the  breast-feeds  ;  or 
one  may  make  good  deficiency  of  fat  in  the  milk  by  giving  a  teaspoonful  of  cream, 
cod-liver-oil  emulsion,  oil  and  malt,  or  petroleum  emulsion,  two  or  three  times 
daily.     If  these  means  fail,  one  must  have  recourse  to  drugs. 

In  the  case  of  bottle-fed  babies,  any  excess  of  casein  in  the  mixture  should  be 
remedied  by  greater  dilution,  and  the  proportion  of  fat  increased  if  need  be, 
but  excess  of  fat  must  be  carefully  avoided.  Dilution  with  oatmeal-water  instead 
of  plain  water  or  barley-water  is  sometimes  successful,  or  one  may  add  a  little 
Mellin's  Food  to  every  feed  or  alternate  feeds.  The  use  of  brown  sugar  instead  of 
white  sugar  in  the  feeds,  or  the  addition  of  a  small  piece  of  manna  dissolved  in  hot 
water  to  some  of  them,  are  also  useful  measures. 

In  the  employment  of  drugs  for  the  correction  of  constipation  iu  infancy,  one 
must  take  care  to  avoid  using  them  sporadically  and  intermittently.  Oil  the 
contrary,  the  secret  of  success  is  to  give  them  regularly  and  in  the  smallest  quantity 
required  to  produce  the  desired  effect,  selecting  for  choice  those  that  exert  a  tonic 
influence  on  the  bowel.  In  the  milder  cases,  especially  when  the  stools  are  dry, 
the  addition  of  10  grains  of  phosphate  of  soda  or  a  little  magnesia  (fluid  magnesia, 
milk  of  magnesia,  etc.)  to  each  bottle  may  suffice.  In  the  more  severe  cases  the 
regular  use  of  grey  powder  (J  grain  once  or  twice  daily)  is  often  successful.  The 
new  synthetic  aperient,  phenolphthalein,  is  also  veiy  helpful  in  these  cases.  It 
may  be  given  in  doses  of  f  grain  once  or  twice  daily,  and  is  easily  obtainable  in  the 
form  of  sugar  or  chocolate  tablets  (purgen,  laxoin,  etc.),  which  can  be  given  with- 
out difficulty.  In  still  more  obstinate  cases  one  should  select  one  of  the  more 
powerful  aperients,  such  as  aloes,  cascara,  or  senna  ;  and  a  combination  of  these 
often  acts  better  than  any  one  of  them  alone — e.g.  : 

Tinct.  aloes         .  .  . .  . .  . .  .  .  . .  . .  rniii. 

Tinct.  nucis  voin.  ..  ..  ..  ..  ..  ..  ll|ss. 

Tinct.  hyoscy.     ..  ..  ..  ..  ..  ..  ..  H]v. 

iSyr.  senna;           ..  ..  ..  ..  ..  ..  ..  lljxx. 

Aq.  anetlii           . .  . .  . .  . .  . .  . .  . .  ad  5i. 

Once  or  oftcner  daily  for  a  uliild  of  six  months. 

If  the  motions  are  white  and  friable,  podophyllin  is  indicated,  2  or  3  minims 
of  the  tincture  being  given  with  a  little  glycerine  and  some  carminative  water 
twice  or  three  times  a  day.  If,  on  the  other  hand,  the  stools  are  hard  and  passed 
with  much  straining,  2  or  3  grains  of  sulphur  mixed  with  a  little  sugar  of  milk, 
or  half  a  teaspoonful  of  the  confection,  is  a  useful  laxative. 


CONSTIPATION  IN  LATER  CHILDHOOD. 

Amongst  children  beyond  the  period  of  infancy  constipation  is  a  very  frequent 
complaint,  and  is  a  common  cause  of  habitual  ill-health.  It  is  also  an  almost  constant 
factor  in  chronic  indigestion  at  this  age. 

Its  causes  are  much  the  same  as  those  which  produce  constipation  in  the  adult, 
and  consist  in  errors  of  diet,  want  of  exercise,  neglect  of  regular  habits,  faulty 
methods  of  defalcation,  deficiency  of  muscular  tone  in  the  bowel  or  abdominal 


DISEASES  OF  THE  ALIMENTARY  SYSTEM  159 

muscles,  or  of  secretion  of  the  bile  and  intestinal  juice.  Impaired  innervation  of 
the  intestine  is,  no  doubt,  also  a  factor.  It  is  extremely  difficult,  however,  to  say 
which  of  these  causes  is  chiefly  at  work  in  any  given  case,  and  certainly  in  many 
instances  several  of  them  are  acting  in  co-operation. 

Symptoms. — The  consequences  of  constipation  in  the  child,  as  in  the  infant,  are 
often  surprisingly  slight,  but  as  a  rule  some  impairment  of  the  general  health 
results.  There  is  often  physical  languor  and  mental  dulness,  headache  is  fre- 
quently complained  of,  and  the  appetite  is  defective.  The  complexion  is  apt  to 
be  pasty,  the  tongue  furred,  and  the  breath  offensive.  The  other  symptoms  are 
those  which  have  already  been  described  under  the  heading  of  Chronic  Indiges- 
tion, but  special  mention  should  be  made  of  the  tendency  these  children  have  to 
suffer  from  "  bilious  attacks  "  and  from  bouts  of  fever  of  obscure  causation.  The 
urine  often  shows  the  presence  of  an  excess  of  indican. 

Treatment. — The  first  point  in  treatment  is  to  take  pains  to  insure  a  regular 
habit.  With  this  object  the  child  should  be  accustomed  to  go  to  stool  regularly 
at  the  same  time  daily,  preferably  after  breakfast,  and  care  should  be  taken  that 
plenty  of  time  is  allowed  for  the  discharge  of  this  necessary  function.  It  is  rhe 
duty  also  of  the  mother  or  nurse  to  see  that  the  relief  obtained  is  a  sufficient  one, 
for  a  too  scanty  daily  evacuation  constitutes  a  state  of  constipation  just  as  truly 
as  a  failure  of  the  bowels  to  act  every  day.  This  is  a  point  which  is  very  apt  to  be 
overlooked,  and  one  is  often  assured  tbat  the  bowels  are  "  regular  "  simply  because 
the  child  goes  daily  to  the  closet. 

Diet  is  not  of  so  much  help  in  the  treatment  of  chronic  constipation  as  is  generally 
believed,  for  it  is  only  the  slighter  cases  that  can  be  favourably  influenced  by 
this  means.  The  adoption  of  a  "  coarse  "  diet,  indeed,  containing  much  whole- 
meal bread,  vegetables,  and  raw  fruit,  may  do  more  harm  than  good  by  over- 
loading the  bowel,  besides  setting  up  flatulent  distension.  It  is  often  of  advantage, 
however,  to  give  some  stewed  fruit  or  a  baked  apple  at  breakfast,  and  to  see  that 
plenty  of  water  is  taken  throughout  the  day.  In  districts  where  the  water  is  hard 
or  chalky,  still  Salutaris  or  Malvern  Water  should  alone  be  used  for  drinking. 
The  amount  of  milk  taken  may  need  to  be  restricted,  and  eggs  are  best  avoided  as 
being  a  very  constipating  food.  Honey  and  treacle  are  laxative  articles  of  diet  to 
many  children  if  they  can  be  taken  without  harm  to  the  digestion. 

Drugs. — In  all  the  severer  cases  one  is  obliged  to  have  recourse  to  the  use  of 
drugs.  These  should  be  given  in  accordance  with  the  same  principles  as  were  laid 
down  for  their  use  in  infancy — namely,  that  they  must  be  given  regularly,  and 
that  the  more  tonic  aperients  should  be  selected  for  choice,  cascara,  aloes,  and  senna, 
being  the  most  suitable. 

Cascara  may  be  given  in  the  form  of  the  aromatic  elixir,  or  mixed  with  malt 
extract,  whilst  older  children  can  usually  take  it  in  tablet  form.  Of  the  prepara- 
tions of  aloes,  the  compound  decoction  (,ji-  or  more  thrice  daily)  is  one  of  the  best, 
or  a  small  tablet  or  pill  of  aloin  may  be  employed  if  the  child  can  swallow  it.  Senna 
may  be  used  in  the  form  of  the  syrup  or  along  with  sulphur  in  the  well-known 
"  compound  liquorice  powder."  It  is  also  contained  in  the  "  syrup  of  figs  "  and 
in  "  Tamar  Indien  "  lozenges.  An  infusion  of  the  pods  is  another  mild  and  efficient 
form  in  which  to  employ  it.  Any  of  these  drugs  alone,  or  two  or  more  of  them  in 
combination,  may  be  used,  but  stress  must  again  be  laid  on  the  importance  of 
giving  them  regularly.     The  dose  required  can  only  be  discovered  by  experiment- 
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and  in  some  Cases  very  large  quantities  are  required  ;  but  by  persevering  in  the  use 
of  these  for  weeks  or  months,  if  necessary,  one  can  usually  succeed  in  gradually 
training  the  bowel  into  habits  of  spontaneous  action. 

Enemata  in  the  case  of  older  children  are  best  reserved  for  emergency  use,  as 
their  habitual  employment,  besides  being  troublesome,  is  apt  to  result  in  over- 
distension and  partial  paralysis  of  the  colon. 


CONGENITAL  DILATATION  OF  THE  COLON. 

"  Idiopathic  Dilatation  of  the  Colon,"  apparently  of  congenital  origin,  or  at 
least  unassociated  with  an  obvious  obstruction  that  could  be  productive  of  such  a 
condition,  was  first  described  by  Billard  in  1820.  Very  little  attention  was  paid 
to  the  disease  until  Hirschsprung's  detailed  monograph  at  the  Berlin  Congress  for 
Children's  Diseases  in  1886.  Since  then  some  hundreds  of  cases  have  been  re- 
ported.    Its  cause  remains  unknown,   and  most  of  the  writings  on  the  subject 

merely  reiterate  the  well-known  features 
of  the  disease  that  were  described  in  full 
by  the  earlier  observers.  A  complete 
review  by  Finney  in  1908  of  the  writings 
of  206  authors  supplies  full  details  of  all 
aspects  of  the  disease,  offers  nine  hypotheses 
of  its  origin  for  consideration,  and  makes 
reference  to  most  of  the  published  cases. 
Recent  papers  by  Judd  and  Hey  Groves 
traverse  the  same  ground. 

The  disease  may  occur  in  early  infancy 
and  at  all  periods  up  to  the  age  of 
seventy  years.  Males  are  more  frequently 
affected  than  females,  and  there  does  not 
appear  to  be  any  hereditary  tendency.  It 
rarely  runs  a  rapidly  fatal  course,  but 
the  ultimate  issue  of  the  disease  is  un- 
favourable in  young  subjects.  Periods  of 
remission  and  exacerbation  may  be  present, 
whilst  there  is  a  raised  susceptibility  to 
intercurrent  affections.  Its  gravity  may  be  estimated  by  Lowenstein's  figures, 
who  showed  that  in  fifty-nine  cases  subjected  to  medical  treatment  only  the  death- 
rate  was  66  per  cent.,  and  in  forty-four  cases  treated  surgically  the  death-rate  was 
48  per  cent. 

Pathology. — The  whole  of  the  colon  or  any  isolated  portion  may  be  affected. 
The  pelvic  and  iliac  colons  are  the  commonest  sites,  and  the  limits  of  the  enlarge- 
ment are  bounded  abruptly  with  no  gradual  transition  to  normal  intestine.  A 
true  hypertrophy  is  invariably  associated  with  the  dilatation,  and  involves  all 
coats  of  the  gut,  but  is  most  marked  in  the  muscular  and  submucous  coats.  The 
mesocolon  may  be  thickened,  and  various  secondary  changes  in  the  glands  and 
mucous  lining  of  the  intestine  have  been  recorded.  The  enormous  size  of  the  large 
intestine  is  well  shown  in  the  photographs  of  a  post-mortem  view  of  a  child,  aged 


Fig.  10. — Congenital  Dilatation  op 
the  Colon  in  a  Child  aged  One 
Yeak  and  Nine  Months. 

Note  the  enormous  enlargement  of  the 
transverse  and  descending  colon  and 
part  of  the  iliac  colon. 
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two  years,  with  the  viscera  in  position  immediately  after  opening  the  abdominal 
cavity. 

Symptoms. — Constipation  of  an  obstinate  character,  distension  of  the  abdomen, 
and  visible  peristalsis  along  the  tract  of  the  large  intestine,  unassociated  with 
vomiting,  marked  pain,  or  a  profound  disturbance  of  the  general  health  in  the 
early  stages,  are  the  characteristic  clinical  features  met  with.  The  disease  thus 
differs  from  cases  of  intestinal  obstruction  in  an  obvious  manner,  since  such  a 
degree  of  constipation  and  distension  could  not  occur  from  an  acquired  obstruction 
without  the  life  of  the  patient  being  in  imminent  danger,  whilst  pain  and  vomiting 
would  be  marked  features  of  the  case.  The  constipation  may  be  complete  for  so 
long  as  a  month,  and  is  then  relieved  by  the  passage  of  many  copious  decom- 
posing motions  during  the  course  of  a  day  or  two.  These  attacks  of  constipation 
and  diarrhoea  may  alternate 
over  many  years.  Hyper- 
resonance  of  the  large  in- 
testine is  generally  present 
during  the  period  of  disten- 
sion. Doubtful  cases  may 
be  recognized  by  the  help  of 
sigmoidoscopic  examination, 
and  of  X-ray  pictures,  taken 
after  the  injection  of  an  oil 
and  bismuth  enema. 

Treatment.  —  Purgatives 
and  diet  have  little  effect 
upon  the  course  of  the  ill- 
ness. Abdominal  massage  and 
simple  enemata  are  the  most 
valuable  forms  of  medical 
treatment.  Provided  that  a 
daily      evacuation      of       the 

bowels  can  be  obtained  by  these  means,  whilst  the  general  nutrition  of  the 
patient  remains  unimpaired,  this  line  of  treatment  should  be  persevered  with, 
From  the  beginning  of  the  illness,  however,  such  treatment  may  be  ineffectual, 
and  surgical  measures  must  be  adopted. 

In  most  cases,  moreover,  medical  treatment  tends  to  fail  in  the  end,  and  it  is 
unreasonable  to  persist  until  the  emaciation  of  the  patient  has  become  so  marked 
as  to  prohibit  surgical  interference.  Any  signs  of  impaired  general  nutrition 
under  medical  treatment  should  be  regarded  as  an  indication  for  the  prompt 
adoption  of  operative  procedure.  Excision  of  the  affected  portion  of  the  gut  is 
the  end  to  be  aimed  at,  but  preliminary  measures,  such  as  entero-anastomosis, 
csecostomy,  and  appendicostomy,  may  be  considered  advisable  when  the  general 
condition  of  the  patient  is  bad,  and  the  amount  of  intestine  involved  is  extensive. 


Fig.  11. — Photograph  of  a  Boy,  aged  Four  Years, 
with  Congenital  Dilatation  of  the  Colon,  show- 
ing the  Coils  of  the  Distended  Bowel. 
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INFECTIVE  DIARRHCEA. 


Synonyms. — Summer  diarrhcea  ;  Epidemic  diarrhoea  ;  Acute  gastro-intestinal 
infection  ;  Zymotic  or  Epidemic  enteritis  ;  Cholera  infantum. 

The  form  of  diarrhcea  which  is  here  spoken  of  as  "  infective  "  to  distinguish 
it  from  the  simple  diarrhoea  of  indigestion  is  one  of  the  chief  scourges  of  infant  life. 
It  prevails  epidemically  in  the  third  quarter  of  the  year,  although  sporadic  cases 
may  be  met  with  at  any  time,  and  in  unusually  hot  seasons  it  may  become  very 
widespread,  especially  in  large  towns.  All  children  below  the  age  of  five  are 
liable,  but  the  incidence  is  much  more  severe  before  the  age  of  two,  the  chief  fatality 
being  amongst  children  in  the  second  and  third  trimesters.  Infants  below  the  age 
of  three  months  seem  to  be  comparatively  immune.  Boys  appear  to  be  more 
susceptible  than  girls. 

^Etiology. — It  is  generally  admitted  that  the  exciting  cause  of  the  disease  is 
infection  by  micro-organisms,  and  the  bacteriology  will  be  dealt  with  later,  but  the 
predisposing  causes  must  now  be  considered.  By  far  the  most  important  of  these 
are  certain  meteorological  factors,  and  especially  a  sustained  high  temperature. 
It  was  pointed  out  long  ago  by  Ballard  that  the  summer  rise  of  diarrhcea  mortality 
does  not  begin  until  the  mean  temperature  recorded  by  the  four-foot  earth  ther- 
mometer has  reached  about  56°  F.,  no  matter  what  the  previous  atmospheric 
temperature  has  been.  Later  observers  consider  that  an  average  mean — or, 
according  to  some,  minimum — air  temperature  of  60°  F.  is  necessary  to  start  an 
epidemic,  and  that  cases  only  begin  to  occur  when  such  a  temperature  has  lasted 
about  a  week.  The  influence  of  a  continued  high  temperature  is  probably  exercised 
in  several  ways.  It  depresses  the  vitality  of  young  children,  favours  the  produc- 
tion of  dust  and  the  breeding  of  flies,  leads  to  decomposition  of  food,  and  in  all 
probability  also,  and  perhaps  most  important  of  all,  provides  the  conditions 
necessary  for  the  growth  of  the  micro-organisms  which  cause  the  disease. 

Next  in  importance  to  a  high  mean  temperature  as  a  factor  in  producing  the 
disease  must  be  put  unhygienic  surroundings.  Dirt,  overcrowding,  and  all  the 
other  characteristics  of  urban  life  in  poor  neighbourhoods,  undoubtedly  play  a 
very  large  part.  To  these  must  be  added  a  contaminated  milk-supply  and  want 
of  cleanliness  in  feeding  utensils. 

The  infection  is  probably  conveyed  by  dust,  and  there  is  good  reason  to  believe 
that  flies  act  as  carriers. 

The  chief  predisposing  factor  in  the  child  is  the  existence  of  any  digestive 
derangement.  Bottle-fed  infants  are  very  much  more  often  affected  than  those 
fed  on  the  breast,  although  the  latter  are  by  no  means  immune.  The  important 
influence  of  age  has  already  been  referred  to. 

Bacteriology. — In  spite  of  much  research  on  the  subject,  the  bacteriology 
of  infective  diarrhcea  is  still  far  from  clear.  It  seems  tolerably  certain,  however, 
that  all  cases  are  not  due  to  the  same  organism,  and  amongst  those  which  have 
been  isolated  from  the  stools  in  different  epidemics  are  the  Proteus  vulgaris,  the 
Bacillus  coli,  a  streptococcus,  and  the  B.  enteritidis.  In  America  the  dysentery 
bacillus  (Flexner  type)  has  frequently  been  found,  and  seems  to  be  the  cause  of 
cases  of  the  dysenteric  type,  but  it  appears  to  be  less  commonly  met  with  in  this 
country.     Jehle  has  isolated  a  streptococcus,  mostly  in  the  form  of  diplococci, 
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which  was  present  in  large  numbers  in  the  stools,  and  sometimes  in  the  blood  in 
typical  cases,  attended  by  marked  prostration.  On  the  other  hand,  Morgan,  in 
an  investigation  covering  several  epidemics  in  this  country,  has  proved  the  associa- 
tion with  the  disease  of  a  bacillus  (Morgan's  bacillus)  having  definite  cultural 
peculiarities,  which  he  believes  to  be  causally  related  to  the  affection. 

The  subject  is  a  difficult  and  complicated  one,  and  it  seems  probable  that,  as 
indicated  above,  several  types  of  organisms  may  give  rise  to  the  clinical  symptoms 
to  which  the  name  "  infective  diarrhoea  "  is  applied,  provided  the  conditions  in  the 
bowel  are  favourable. 

Pathology. — The  changes  found  after  death  are  often  surprisingly  slight, 
considering  the  severity  of  the  disease,  and  seem  to  vary  in  different  epidemics. 
As  a  rule  the  mucous  membrane  of  the  stomach  and  intestines  is  slimy  or  velvety 
in  appearance,  and  often  somewhat  oedematous,  showing  the  characters  of  a  mucous 
catarrh.  There  may  be  areas  of  congestion,  and  here  and  there  small  petechial 
haemorrhages,  and  the  stomach  may  contain  a  little  altered  blood.  The  lymphoid 
tissue  of  the  alimentary  canal,  and  indeed  throughout  the  body  generally,  is  often 
atrophied.  In  some  cases  there  is  slight  pitting  of  the  lymphoid  follicles  of  the 
colon . 

The  liver  is  usually  fatty  or  shows  parenchymatous  degeneration,  and  the 
kidneys  often  exhibit  the  latter  change  in  a  high  degree.  In  a  few  cases  one  finds 
multiple  abscesses  in  the  renal  cortex,  with  descending  pus  streaks  in  the  medulla. 
Uratic  infarcts  are  common.  The  lungs  usually  show  some  oedema  and  congestion 
of  the  bases,  and  in  the  more  protracted  cases  small  patches  of  broncho-pneumonia. 
Purulent  parotitis  has  been  observed  in  a  few  instances.  The  brain  shows  no 
characteristic  changes,  but  external  and  internal  hydrocephalus  are  sometimes 
observed. 

Symptoms. — The  disease  may  set  in  insidiously  with  a  gradually  increasing 
diarrhoea,  or  the  invasion  may  be  abrupt,  the  earliest  symptoms  being  a  rise  of 
temperature  and  prostration. 

Diarrhoea  is  not  necessarily  a  marked  feature  of  the  disease,  and  the  worst  cases 
are  often  those  with  fewest  stools.  In  a  few  cases  there  is  actually  constipation. 
The  character  of  the  motions  varies  greatly,  but  usually  they  are  greenish,  slimy, 
and  offensive,  becoming  dark  and  watery  in  the  later  stages.  If  the  colon  be 
much  affected,  visible  mucus  and  blood  may  be  present.  The  discharges  are  usually 
attended  by  colicky  pain  and  the  expulsion  of  much  flatus.  Vomiting  is  usually 
present  at  the  outset,  but  is  absent  in  a  certain  proportion  of  cases.  More  rarely 
it  is  a  prominent  feature,  and  persists  even  after  the  diarrhoea  has  subsided.  The 
vomited  matter  consists  of  the  stomach  contents  mixed  with  mucus  and  bile. 

The  temperature  is  usually  more  or  less  elevated  at  some  period  at  least  of  the 
disease,  but  the  height,  duration,  and  course  of  the  pyrexia,  vary  greatly.  Hyper- 
pyrexia often  sets  in  at  the  close  in  fatal  cases.  Prostration  is  an  early  and  pro- 
nounced symptom,  and  is  shown  by  depression  of  the  fontanelle,  pallor,  pinched 
features,  inelastic  skin,  and  coldness  of  the  extremities.  As  a  rule  the  child  passes 
into  a  state  of  stupor,  but  sometimes  restlessness,  twitching,  and  convulsions,  are 
seen. 

The  urine  is  scanty,  and  often  shows  a  trace  of  albumin  and  the  presence  of  a 
few  hyaline  casts. 

The  duration  of  the  disease  varies  greatly.     In  the  severest  cases,  especially 
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when  of  the  choleraic  type,  death  may  ensue  within  a  few  hours  of  the  first  onset 
of  symptoms.  In  the  milder  forms  the  acute  symptoms  last  for  two  or  three  days, 
and  then  gradually  the  signs  of  nervous  prostration  disappear,  and  the  stools  assume 
a  normal  character.  Not  uncommonly,  however,  the  improvement  is  only  partial, 
and  the  child  passes  into  a  more  or  less  marasmic  state  with  prolonged  looseness 
of  the  bowels,  from  which  recovery  may  only  take  place  after  some  weeks.  In 
all  cases  relapses,  apparently  from  re-infection,  are  extremely  common,  and,  owing 
to  the  exhaustion  still  remaining  from  the  first  attack,  are  very  apt  to  prove  fatal. 
They  are  prone  to  be  brought  on  by  a  too  early  return  to  ordinary  diet. 

In  children  above  the  age  of  two  the  disease  usually  assumes  a  milder  form, 
prostration  is  not  so  marked  and  the  range  of  temperature  is  lower.  Vomiting 
also  is  a  less  prominent  symptom  than  in  infants.  Complete  recovery  more  fre- 
quently takes  place,  and  relapses  and  the  continuance  of  the  disease  in  a  chroniu 
form  are  comparatively  rare. 

In  the  special  type  of  the  disease  commonly  spoken  of  as  "  cholera  infantum  " 
the  invasion  is  always  abrupt,  with  a  rise  of  temperature,  followed  by  profuse 
vomiting  and  purging.  Prostration  is  marked  from  the  outset.  The  stools  are 
frequent  and  large,  and,  although  greenish  and  slimy  at  first,  quickly  become 
watery,  colourless,  and  almost  odourless.  Thirst  is  extreme  and  wasting  rapid, 
so  that  the  infant  soon  becomes  quite  shrivelled  up.  Death  usually  ensues,  often 
after  only  a  few  hours,  and  is  commonly  attended  by  hyperpyrexia. 

Diagnosis. — The  diagnosis  has  to  be  made  from  simple  non-infective  diarrhoaa. 
At  first  the  differentiation  may  be  impossible,  but  a  continued  high  temperature, 
marked  nervous  prostration,  and  very  offensive  fluid  stools,  point  to  the  infective 
form  of  the  disease.  Epidemic  prevalence  also  is  in  favour  of  the  more  severe 
variety.  The  nervous  symptoms  closely  resemble  those  of  meningitis,  but  the 
course  of  the  disease  and  the  results  of  a  lumbar  puncture  will  decide  the  diagnosis. 

Prognosis. — It  is  impossible  to  give  any  estimate  of  the  fatality  of  infective 
diarrhoea,  as  it  depends  greatly  on  the  type  of  the  disease,  and  on  the  age,  general 
condition,  and  surroundings  of  the  child,  besides  varying  greatly  in  different  epi- 
demics. The  younger  the  infant  and  the  poorer  its  general  nutrition,  the  worse  is 
the  outlook.  The  existence  of  rickets  also  greatly  aggravates  the  danger.  The 
frequency  of  the  stools  is  of  less  importance  in  estimating  the  chance  of  recovery  in 
any  given  case  than  the  amount  of  prostration  and  the  degree  of  inelasticity  in  the 
skin.  Cases  with  prolonged  high  temperature  and  those  of  the  choleraic  type 
usually  do  badly.     Persistence  of  vomiting  also  is  a  bad  sign. 

Treatment. — The  principles  of  treatment  to  be  carried  out  in  a  case  of  epidemic 
diarrhoea  are — (1)  To  stop  the  infection;  (2)  to  eliminate  and  neutralize  toxins; 
(3)  to  combat  collapse  ;  (4)  to  arrest  the  vomiting  and  diarrhoea. 

1.  In  attempting  to  stop  further  infection,  general  hygienic  measures  are  of 
great  importance.  Whenever  it  is  possible,  the  child  should  be  isolated  in  a  large, 
airy,  and  well- ventilated  room.  Napkins  should  be  removed  and  disinfected  as 
soon  as  they  are  soiled,  and  the  greatest  cleanliness  should  be  observed  in  regard 
to  the  feeding  utensils  and  the  nurse's  hands. 

If  the  case  comes  under  observation  early,  an  initial  purge  of  castor-oil  or,  if 
there  be  much  vomiting,  of  calomel  should  be  given  to  clear  away  decomposed 
matter  from  the  bowel.  Milk,  which  is  the  vehicle  of  infection,  should  at  once  be 
stopped,  and  so  long  as  the  symptoms  are  severe,  the  diet  should  be  limited  to  plain 
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water,  albumin-water,  barley-water,  rice-water,  or  weak  broths,  all  of  which  may 
be  given  freely. 

2.  In  order  to  favour  the  elimination  of  toxins,  the  action  of  the  skin  and 
kidneys  should  be  promoted  as  much  as  possible.  To  this  end,  if  the  skin  be  very 
inelastic,  tepid  packs  are  useful,  and  these  may  be  continued,  if  necessary,  for 
several  hours  on  end.  If  the  urine  be  scanty,  a  few  drops  of  sweet  spirits  of  nitre 
may  be  administered,  and  water  should  be  given  freely. 

In  the  early  stages  of  the  disease  no  attempt  should  be  made  to  arrest  the 
diarrhoea  entirely,  as  the  retention  of  poisons  would  then  be  favoured.  In  addition 
to  the  initial  purge,  irrigation  of  the  colon  is  a  valuable  aid  in  removing  toxic 
material.  Normal  saline  administered  at  a  temperature  of  100°  F.  through  a  long 
rectal  tube  or  large-sized  red  rubber  catheter  is  the  best  solution  to  employ. 

The  direct  neutralization  of  the  toxins  is,  unfortunately,  not  at  present  prac- 
ticable, as  no  efficient  antitoxic  serum  for  the  disease  has  yet  been  found. 

3.  Collapse  has  to  be  obviated  by  saline  infusion  and  the  use  of  stimulants. 
Four  ounces  of  normal  saline  may  be  injected  under  the  skin  of  the  flank  every  six 
hours.  The  injection  of  "  sea-water  plasma,"  which  has  been  so  much  vaunted, 
has  not  been  found  by  the  writer  to  give  any  better  results  than  ordinary  normal 
saline. 

Of  stimulants,  one  of  the  best  is  alcohol.  Ten  to  fifteen  drops  of  brandy  may 
be  given  in  a  little  water  every  three  or  four  hours  or  oftener  ;  it  should  not  be 
added  to  the  feeds.  Camphor  is  also  useful,  and  is  best  given  dissolved  in  olive- 
oil  (1  in  15  or  1  in  30).  Five  minims  of  this  solution  may  be  injected  under  the 
skin  as  often  as  is  thcught  necessary,  or  a  few  drops  of  spirits  of  camphor  may  be 
given  by  the  mouth.  If  the  collapse  be  extreme,  recourse  may  be  had  to  the 
mustard  bath. 

4.  The  arrest  of  the  vomiting  and  especially  of  the  diarrhoea  is  really  a  secondary 
object  of  treatment.  For  the  vomiting,  lavage  of  the  stomach  is  the  best  treatment, 
particularly  in  the  early  stages,  and  a  poultice  may  be  applied  to  the  epigastrium. 
Drugs  are  of  little  help,  but  small  repeated  doses  of  calomel  (e.g.,  £  grain  every 
hour  for  six  doses)  are  sometimes  useful.  Chloretone  in  1-grain  doses  may  also  be 
used  cautiously.  Iced  champagne  diluted  with  an  equal  quantity  of  soda-water 
is  sometimes  of  service. 

As  has  already  been  pointed  out,  no  active  steps  should  be  taken  to  arrest  the 
diarrhoea  at  the  outset.  If  it  continues,  however,  and  seems  to  be  contributing 
to  the  exhaustion,  one  may  try  to  reduce  the  frequency  of  the  stools.  In  the  early 
stages,  small  repeated  doses  of  castor-oil  are  useful  for  this  purpose,  and  later, 
when  the  tongue  is  clean,  bismuth,  chalk,  catechu,  tannalbin,  tannigen,  and 
other  astringents,  as  in  the  case  of  simple  diarrhoea,  may  be  used.  A  powder 
composed  of  5  grains  of  bismuth  carbonate,  with  -J  grain  each  of  Dover's  powder 
and  calomel,  is  also  a  frequent  prescription  at  this  stage.  Opium  should  not,  how- 
ever, be  given  at  the  outset,  and  is  best  withheld  so  long  as  prostration  is  marked 
and  the  temperature  high.  When  prescribed,  it  may  be  given  in  the  form  of  the 
tincture  in  the  proportion  of  1  minim  for  every  year  of  the  child's  age.  It  is 
specially  indicated  when  the  motions  are  frequent  and  attended  by  much  colic. 
In  cases  of  the  choleraic  type  with  much  vomiting  and  profuse  purging,  morphine 
may  be  given  hypodermically  with  great  advantage.  The  dose  for  a  child  of  one 
year  is  ^  grain,  with  which  ^^j  grain  of  atropine  may  be  combined.  This  may  be 
repeated  in  an  hour  if  the  symptoms  have  not  abated. 
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"  Intestinal  antiseptics  "  are  of  little  help,  and  may  easily  be  injurious.  The 
best  are  salicylate  of  bismuth,  salol,  and  resorcin.  If  the  stools  are  very  watery, 
nitrate  of  silver  is  the  most  powerful  astringent,  and  may  be  prescribed  in  the  form 
recommended  on  p.  150. 

After  the  acuter  symptoms  have  passed  off  one  must  return  very  gradually  to 
ordinary  diet.  Milk  should  be  given  at  first  fully  peptonized  and  freely  diluted 
with  lime-water,  or  condensed  or  desiccated  milk  (e.g.,  Glaxo)  or  one  of  the  patent 
foods  (e.g.,  Allenbury's)  may  be  used  in  place  of  it.  A  feed  may  be  given  every  four 
hours,  and  water  between  if  the  child  is  thirsty.  Any  return  of  the  vomiting  or 
diarrhoea  must  be  the  signal  for  again  giving  up  milk  in  any  form.  During  con- 
valescence change  of  air  and  mild  iron  tonics  are  of  service  in  restoring  the  child 
to  complete  health.  Relapses,  which  are  frequent,  must  be  guarded  against  with 
the  greatest  care. 
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CGELIAC  DISEASE. 

Cceliac  disease  may  be  defined  as  a  chronic  wasting  disorder  of  childhood, 
characterized  by  diarrhoea,  with  large,  pale,  and  offensive  stools,  running  a 
prolonged  course,  with  a  great  tendency  to  relapses,  exhibiting  often  certain 
nervous  complications,  such  as  weakness  of  the  legs  and  tetany,  and  ending  either 
in  death  or  in  complete  recovery,  or  in  partial  recovery  with  great  impairment 
of  growth  and  development  (infantilism). 

The  disease  was  first  clearly  described  by  Gee  in  1888,  and  in  the  following  year 
R.  A.  Gibbons  published  some  additional  cases.  Many  of  the  cases  described  by 
Cheadle  under  the  title  "  acholia  "  also  belong  to  this  group,  and  in  more  recent 
times  the  condition  was,  so  to  speak,  rediscovered  by  Herter,  whose  cases  of  "  in- 
fantilism from  chronic  intestinal  infection  "  certainly  represent  a  severe  form  of 
cceliac  disease. 

Etiology. — The  cause  of  the  disease  is  obscure.  Both  sexes  are  affected, 
but,  so  far  as  the  writer's  experience  goes,  girls  oftener  than  boys.  Social  sur- 
roundings seem  to  play  little,  if  any,  part  in  the  aetiology,  for  the  affection  is  at 
least  as  common  in  private  as  in  hospital  practice,  and,  indeed,  some  of  the  severest 
cases  the  writer  has  met  with  have  been  in  children  who  have  been  surrounded 
with  every  care  and  attention.  Any  acute  attack  of  enteritis,  whether  from  infec- 
tion, poisoning,  irritation  of  undigested  food,  or  exposure  to  cold,  seems  able  to 
serve  as  a  starting-point  of  the  disease.  The  question  whether  an  abnormal  intes- 
tinal flora  may  play  a  part  in  the  aetiology  will  be  discussed  later. 

Symptoms. — The  disease  usually  begins  insidiously  in  the  second  or  third  year 
of  life.  The  child  is  observed  to  be  pale,  listless,  and  fretful,  and  to  be  losing  flesh 
and  strength.  If  inquiry  be  made  into  the  state  of  the  stools,  they  will  be  found 
to  be  increased  in  number — usually  about  two  or  three  in  the  twenty-four  hours — 
and  still  more  increased  in  bulk.     They  are  generally  of  the  consistence  of  porridge, 
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pale,  or  even  quite  white  in  colour,  and  of  an  extremely  offensive  odour.  Some- 
times they  contain  streaks  of  visible  mucus,  or  even  of  blood,  and  undigested  food 
particles  can  often  be  observed  in  them.  The  appetite  is  poor  or  capricious,  and 
there  is  usually  considerable  thirst. 

Physical  examination  reveals  some  degree  of  anaemia,  with  wasting  of  the  sub- 
cutaneous tissues  and  flabbiness  of  the  muscles.  The  abdomen  is  distended  and 
tympanitic.  The  temperature  is  often  slightly  elevated  at  night.  As  the  disease 
progresses,  certain  nervous  symptoms  may  become  manifest.  Chief  of  these  is 
weakness  of  the  lower  extremities,  which  may  be  accompanied  by  loss  of  the  knee- 
jerks.  Attacks  of  tetany  are  not  uncommon,  and  there  may  even  be  epileptiform 
convulsions. 

(Edema,  especially  of  the  extremities,  may  occur,  without  any  evidence  of  renal 
disease,  just  as  it  does  in  other  forms  of  chronic  gastro-intestinal  disorder  in  child- 
hood. The  mental  condition  is  apt  to  be  peculiar,  there  being  often  a  high  degree 
of  precocity  along  with  a  tendency  for  the  child  to  be  unduly  interested  in  his  own 
symptoms,  which  is  most  unusual  at  this  age.  Sometimes,  indeed,  they  are  actual 
little  hypochondriacs,  and  almost  always  they  are  spoilt. 

Pathology. — On  post-mortem  examination  nothing  at  all  is  found  on  inspec- 
tion except  some  atrophy  of  the  intestinal  wall.  As  to  this  all  observers  are  agreed. 
In  the  absence  of  definite  anatomical  findings,  various  theories  have  been  put 
forward  as  to  the  mode  of  production  of  the  symptoms.  It  has  been  supposed 
(1)  that  there  may  be  defective  activity  of  the  pancreas,  or  (2)  of  the  liver,  or 
(3)  that  the  condition  is  really  one  of  intestinal  catarrh  set  up,  according  to  Herter, 
by  an  abnormal  intestinal  flora. 

Examination  of  the  stools  might  be  expected  to  furnish  evidence  as  to  the 
validity  of  these  different  views.  The  chief  abnormality  found  in  these  is  the 
presence  of  a  large  excess  of  fat  or  its  derivatives,  and  it  is  to  this  mainly  that  their 
pallor  is  due.  Unaltered  fat  is  usually  present  in  excess,  but  fatty  acids  and  soaps 
predominate  to  an  even  greater  extent.  The  presence  of  an  excess  of  split  fats  is 
opposed  to  the  theory  that  there  is  any  defect  of  pancreatic  secretion,  and  in  two 
of  the  writer's  cases — one  with  well-marked  infantilism — in  which  the  pancreatic 
reaction  was  tested  for  in  the  urine,  the  result  was  negative.  It  would  seem,  also, 
that  there  is  never  a  complete  absence  of  bile  pigment  from  the  stools  in  these 
cases,  although  the  perchloride  of  mercury  (for  stercobilin)  reaction  is  often  much 
fainter  than  normal.  It  is  therefore  difficult  to  say  positively  whether  there  is  any 
defect  of  bile  secretion,  but  there  is  certainly  no  other  evidence  of  hepatic  insuffi- 
ciency, the  urea  secretion,  for  instance,  attaining  the  normal  level. 

Microscopic  examination  of  the  stools  often  reveals  the  presence  of  unaltered 
starch,  which  might  be  regarded  as  a  point  in  favour  of  defective  pancreatic  secre- 
tion ;  but,  on  the  other  hand,  this  might  also  be  expected  to  occur  where  the  intes- 
tinal contents  are  being  passed  on  too  rapidly  into  the  colon.  If  tins  takes  place, 
there  would  also  be  less  time  for  the  absorption  of  fats,  and  therefore,  on  the  whole, 
the  character  of  the  stools  might  be  explained  by  the  mere  presence  of  a  catarrh 
limited  to  the  small  intestine.  This  is  the  theory  of  Herter,  but  he  goes  farther, 
and  ascribes  the  catarrh  to  the  presence  in  the  bowel  of  an  abnormal  bacterial  flora. 
He  has  pointed  out  that  the  Gram-positive  organisms  are  greatly  in  excess  in  the 
stools  in  these  cases,  instead  of  the  Gram-negative  predominating,  as  in  the  normal. 
He  has  further  isolated  certain  specific  organisms— e.g.,  the  Bacillus  bifidus  and  the 
B.  infantilis— which  he  believes  may  play  a  specific  part  in  exciting  the  catarrh 
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and  in  the  production  of  toxins  to  which  some  of  the  nervous  symptoms  associated 
with  the  disease — e.g.,  tetany — may  be  due. 

In  two  of  the  writer's  cases,  in  which  a  careful  bacteriological  examination 
of  the  stools  was  made  by  Panton,  it  was  found,  in  confirmation  of  Herter's 
observations,  that  the  Gram-positive  bacilli  were  present  in  relative  greater  pro- 
portion than  normal,  but  no  bifid  or  other  unusual  organisms  were  found  in  either 
case.  Whether  there  is  really  a  specific  infection  present  in  these  cases  or  not, 
therefore,  must  still  be  regarded  as  doubtful,  nor  is  there  any  need  to  invoke  suck 
an  infection  to  explain  the  nervous  symptoms,  for,  as  is  well  known,  tetany  may 
occur  in  any  case  in  which  there  is  excessive  intestinal  decomposition.  Langmead, 
for  instance,  has  described  a  series  of  such  cases  in  association  with  dilatation  of 
the  colon. 

The  infantilism  which  occurs  as  a  result  of  prolonged  coeliac  disease  is  easily 
accounted  for  by  the  interference  with  nutrition  which  the  defective  absorption  of 
food  constituents  induces,  for  not  only  are  fats  and  starches  badly  absorbed,  but 
there  is  also  a  large  wastage  of  proteins  by  putrefaction,  as  well  as  a  loss  of  calcium 
salts  in  the  form  of  unabsorbed  soaps.  Hence  both  the  muscles  and  skeleton  are 
.starved.  It  seems  probable  that  the  infantilism  of  coeliac  disease  is  closely  related 
to  the  pancreatic  form  of  infantilism  described  by  Byrom  Bramwell,  in  which  the 
impairment  of  growth  is  brought  about  in  a  very  similar  way. 

Diagnosis. — The  condition  most  apt  to  simulate  cceliac  disease  is  abdominal 
tuberculosis,  and  it  is  often  extremely  difficult  to  distinguish  between  them.  In 
cceliac  disease,  however,  there  are  no  enlarged  glands  to  be  felt,  and  no  thickened 
and  rolled-up  omentum,  nor  is  there  any  ascites.  A  negative  von  Pirquet's  test  is 
also  of  value  in  the  diagnosis.  The  distinction  is  rendered  still  more  difficult  by 
reason  of  the  fact  that  abdominal  tuberculosis  seems  sometimes  to  supervene  upon 
cceliac  disease  after  the  latter  has  lasted  some  time. 

Prognosis  and  Course. — It  has  been  already  pointed  out  that  the  course  of 
the  disease  is  an  extremely  chronic  one,  the  duration  extending  to  years,  with 
intervals  of  improvement,  followed  by  the  most  disheartening  relapses,  which  may 
take  place  in  spite  of  every  care.  Complete  and  permanent  recovery,  however, 
may  certainly  occur.  It  took  place  in  at  least  six  out  of  sixteen  cases  which  have 
been  under  the  writer's  observation,  and  in  some  of  these  the  disease  had  lasted 
for  two  or  three  years.  If  a  fatal  result  ensues,  it  is  usually  the  consequence  of 
some  intercurrent  condition,  such  as  broncho-pneumonia. 

When  the  disease  has  lasted  some  time,  it  leads  to  a  retardation  of  growth,  which 
was  noted  by  Gee  in  his  original  paper,  and  which  may  leave  the  child  frail  and 
stunted  even  when  the  intestinal  symptoms  have  disappeared.  In  well-marked 
cases  the  interference  with  growth  may  amount  to  a  condition  of  true  infantilism, 
such  as  Herter  described.  The  way  in  which  this  arrest  of  development  is  brought 
about  has  already  been  discussed. 

Treatment. — A  suitable  diet  is  of  the  first  importance.  Owing  to  the  impaired 
absorption  of  fats,  the  amount  of  fatty  food  must  be  greatly  curtailed,  and  as 
starches  are  also  badly  borne,  these,  too,  must  be  avoided,  and  the  diet  should 
consist  of  raw  or  underdone  meat,  raw-meat  juice,  skim  milk  (preferably  peptonized), 
gelatine  in  the  form  of  jellies  of  different  sorts,  and  dextrinized  foods,  such  as 
Mellin's  food  biscuits,  breakfast  biscuits,  grape  nuts,  and  malted  rusks.  A  good 
malted  bread — e.g.,  Bermaline — may  also  be  given  in  moderation.     Whey  and 
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cocoatina  (made  with  water)  may  be  used  as  beverages.  The  raw  meat  and  meat- 
juice  should  form  the  basis  of  the  dietary,  and  a  child  of  four  may  take  as  much  as 
6  ounces  of  the  former  and  10  ounces  of  the  latter  daily.  As  improvement  sets  in, 
a  little  stale  white  bread,  boiled  rice,  or  Benger's  food,  may  be  added  to  the  diet, 
as  these  contain  starch  in  a  form  in  which  it  is  most  easily  borne. 

Under  this  regimen  the  stools  usually  lessen  in  number  and  amount,  and  improve 
in  colour,  whilst  abdominal  distension  is  lessened. 

In  the  general  hygienic  treatment  great  care  should  be  taken  to  avoid  chill. 
A  warm  binder  should  be  worn  over  the  abdomen,  and  the  legs,  which  are  very  apt 
to  be  cold,  should  be  warmly  covered.  It  is  sometimes  even  necessary  to  wrap 
them  in  cotton-wool  and  bandages.  Special  precautions  should  also  be  taken  to 
avoid  chill  in  bathing  the  child.  Change  of  air  to  a  bracing  seaside  place  is  often  of 
great  help,  especially  when  the  appetite  is  defective,  and  will  often  start  an  improve- 
ment when  the  case  is  "  hanging  fire." 

Medicinal  treatment  is  of  secondary  importance,  but  opium  is  always  useful. 
It  may  be  given  in  doses  of  1  minim  of  the  tincture  for  every  year  of  the  child's  age, 
along  with  bitters  and  carminatives.  It  tends  greatly  to  lessen  the  offensiveness 
of  the  stools. 

If  diarrhoea  be  severe,  nitrate  of  silver  is  the  most  potent  astringent.  It  may 
be  given  in  doses  of  ^  grain,  with  a  drop  or  two  of  dilute  nitric  acid  in  a  little 
glycerine  and  distilled  water  three  times  daily,  and  may  be  continued  for  weeks 
if  necessary.  The  writer  has  never  known  it  produce  argyria,  but  if  such  a  result 
be  feared,  the  administration  of  the  drug  may  be  suspended  for  a  week  or  two 
from  time  to  time.  Active  preparations  of  pancreas  are  also  of  value,  especially 
where  the  stools  contain  much  unaltered  fat.  Pankreon  sugar  tablets  (two  after 
each  meal)  and  Holadin  (one  capsule  three  times  daily)  are  good  forms  in  which 
to  give  it. 
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COLITIS. 

Colitis  may  occur  as  part  of  a  general  intestinal  infection  or  as  a  local  disease 
confined  to  the  colon.  Pathologically  one  can  recognize  both  catarrhal  and  ulcera- 
tive lesions.  In  the  catarrhal  cases  there  is  swelling  and  injection  of  the  mucosa 
of  the  colon  and  lower  end  of  the  ileum,  often  with  small  hsernorrhagic  areas  in 
places,  and  enlargement  of  the  solitary  glands.  In  the  most  intense  forms  of 
catarrhal  inflammation  ("  membranous  "  or  "  pseudo-membranous  ")  a  false  mem- 
brane of  fibrinous  exudate  (often  only  to  be  recognized  on  microscopical  examina- 
tion) may  form  on  the  surface  of  the  mucosa  in  places.  The  whole  wall  of  the 
colon  in  these  cases  is  greatly  thickened,  and  the  surface  of  the  mucous  membrane 
where  there  is  no  exudation  is  much  injected. 

Ulceration  may  take  the  form  of  either  (1)  superficial  ulceration  of  the  mucous 
membrane,  usually  confined  to  the  colon,  the  ulcers  sometimes  coalescing  to  form 
large  areas  denuded  of  epithelium  ;  or  (2)  there  may  be  follicular  ulceration  in  which 
the  process  is  confined  to  the  solitary  glands,  which  become  excavated,  forming 
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small  deep  ulcers  which  look  punched  out,  and  may  reach  down  to  the  muscular 
coat.  In  extreme  cases  the  whole  surface  of  the  colon  may  be  honeycombed  with 
such  ulcers. 

The  associated  lesions  of  colitis  are  the  same  as  those  of  infective  diarrhoea, 
broncho-pneumonia  being  most  frequent. 

^Etiology. — The  predisposing  causes  are  identical  with  those  which  have 
already  been  described  in  the  section  on  Infective  Diarrhoea.  The  bacteriology 
of  the  disease  is  still  under  discussion,  but  there  is  some  reason  to  believe  that  the 
bacillus  of  dysentery  is  most  commonly  the  exciting  agent. 

Clinically  the  symptoms  of  colitis  are  the  same  as  those  of  any  other  severe 
diarrhoea,  the  chief  distinguishing  character  being  the  passage  of  visible  mucus 
and  blood.  It  will  be  sufficient  for  descriptive  purposes  to  divide  cases  into  two 
groups — acute  and  chronic — for  the  pathological  lesions  described  above  have  no 
constant  relation  to  the  clinical  features.  Muco-membranous  colitis  will  be  referred 
to  separately. 

Acute  Colitis. — The  onset  is  usually  abrupt,  and  often  attended  by  vomiting. 
Diarrhoea  appears  early.  The  stools  at  first  are  loose,  and  yellowish  or  greenish  in 
colour,  but  very  soon  mucus  and  blood  make  their  appearance.  The  motions  then 
become  very  frequent,  although  often  small  in  amount.  Their  passage  is  accom- 
panied by  much  straining,  which  often  leads  to  prolapse  of  part  of  the  rectal  mucous 
membrane.  The  constitutional  symptoms  vary  in  severity  in  different  cases. 
When  the  colitis  is  primary,  they  are  often  comparatively  slight ;  but  where  it  forms 
part  of  a  general  intestinal  infection,  they  are  similar  to  those  met  with  in  infective 
diarrhoea  (q.v.),  and  may  equal  them  in  severity.  The  temperature  is  usually 
elevated  at  the  onset,  but  subsides  after  a  few  days.  In  the  mildest  cases  the 
symptoms  last  about  a  week,  and  the  inflammation  may  then  pass  off  entirely  or 
settle  into  the  chronic  condition  described  later.  In  the  severer  cases,  and  espe- 
cially in  those  of  the  pseudo-membranous  form,  the  constitutional  symptoms  are 
more  pronounced,  and  there  may  be  marked  signs  of  collapse  from  the  outset,  with 
high  continuous  pyrexia.  Such  cases  are  apt  to  prove  fatal,  especially  in  young  or 
ill-nourished  infants.  Between  these  extremes  all  intermediate  varieties  are  met 
with. 

Diagnosis. — Acute  colitis,  especially  when  primary,  is  apt  to  be  mistaken  for 
acute  intussusception.  The  presence  of  fever,  the  absence  of  the  characteristic 
sausage-shaped  tumour  in  the  abdomen,  and  the  negative  result  of  a  rectal  examina- 
tion, are  the  points  in  favour  of  colitis. 

Prognosis. — The  prognosis  is  much  better  in  primary  colitis  than  in  secondary 
cases,  and  in  older  children  than  in  young  infants.  In  any  given  case  the  severity 
of  the  constitutional  symptoms  is  the  best  index  to  the  chance  of  recovery. 

Treatment. — The  general  hygienic  and  dietetic  treatment  is  the  same  as  in 
cases  of  infective  diarrhoea. 

At  the  outset  it  is  well  to  clear  out  the  bowel  with  a  dose  of  castor-oil,  but  after 
that  has  acted  opium  is  the  most  useful  drug.  One  minim  of  the  tincture  may  be 
given  for  every  year  of  the  child's  age  along  with  a  small  dose  of  castor-oil — e.g. : 

Tinct.  opii           . .          . .         . .         . .         . .  . .  . .  mi. 

01.  ricini             . .          . .          . .          . .         . .  . .  . .  itlv. 

Glycerini             . .         . .         . .         . .         . .  . .  . .  q.a. 

Aq.  menth.  pip.             . .         . .         . .         . .  . .  . .  ad  3i. 

For  a  child  of  one  year. 
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This  may  be  repeated  every  three  hours  at  first,  or  oftener  if  the  stools  be  very 
frequent.  Later  on  bismuth  in  large  doses— e.<f.,  10  grains — should  be  substituted 
for  the  castor-oil  in  the  above  mixture.  If  constitutional  depression  be  pronounced, 
stimulants  may  be  required,  but  the  indications  for  their  use  and  the  mode  of 
employing  them  have  already  been  described  in  the  section  on  Infective  Diarrhoea. 

Chronic  Colitis. — Chronic  colitis  may  follow  upon  an  acute  primary  attack,  or 
it  may  arise  insidiously  out  of  a  simple  dyspeptic  diarrhoea.  The  mildest  cases 
can  only  be  distinguished  from  simple  diarrhoea  by  the  presence  of  quantities  of 
visible  mucus  in  the  motions.  Blood  is  usually  absent,  and  tenesmus  and  prolapse 
are  less  common  than  in  the  acute  stage.  In  the  severer  cases  constitutional 
symptoms,  such  as  wasting  and  collapse,  are  more  pronounced ;  and  if  the  disease 
be  protracted,  the  patient  may  pass  into  a  miserable  and  cachectic  state,  with 
sunken  eyes  and  fontanelle,  a  distended  abdomen,  through  which  coils  of  inflated 
intestine  are  often  visible,  and  a  loose  dry  skin,  sometimes  showing  a  petechial 
rash  in  places.  Not  uncommonly  there  is  some  oedema  of  the  extremities,  but 
without  any  evidence  of  renal  disease.  The  temperature  is  generally  subnormal 
or  shows  only  occasional  elevations. 

The  course  of  the  disease  is  protracted,  often  lasting  several  months,  and  relapses 
are  extremely  frequent.  Death  usually  results  from  asthenia  or  from  some  inter- 
current disease,  such  as  tuberculosis  or  broncho-pneumonia. 

Diagnosis. — In  severe  and  prolonged  cases  of  chronic  colitis  general  tubercu- 
losis is  apt  to  be  simulated,  and  it  may,  indeed,  be  impossible  to  distinguish  between 
them.  In  colitis,  however,  the  intestinal  symptoms  precede  the  wasting  ;  in  tuber- 
culosis the  reverse  is  the  case,  and  the  cachexia  is  out  of  proportion  to  the  diarrhoea. 
Fever  is  the  rule  in  tuberculosis,  but  the  exception  in  chronic  colitis. 

Prognosis. — The  prognosis  chiefly  depends  upon  the  age  and  general  condition 
of  the  child,  and  upon  the  character  of  the  surroundings.  The  longer  the  disease 
has  lasted,  the  less  likely  is  recovery  to  take  place  ;  and  if  there  be  no  improvement 
after  three  months,  the  case  will  probably  prove  fatal. 

Treatment. — The  hygienic  and  dietetic  treatment  are  of  chief  importance. 
The  general  lines  of  the  former  are  fully  described  in  the  section  on  Cceliac  Disease 
(p.  169),  but  emphasis  must  be  laid  on  the  great  benefit  often  derived  from  change 
of  air  to  the  seaside  or  to  a  bracing  mountainous  locality. 

The  diet  must  be  supervised  most  strictly,  and  should  consist  of  fully  peptonized 
milk,  raw-meat  juice,  raw  white  of  egg,  and  malted  foods.  Alcoholic  stimulants 
are  often  of  service. 

Drugs  are  of  secondary  importance,  but  small  doses  of  opium  along  with  castor- 
oil  or  bismuth  are  helpful  from  time  to  time. 

Irrigation  of  the  colon  through  a  long  rectal  tube  or  catheter  passed  as  high  up 
as  possible  is  often  very  useful.  One  may  use  either  normal  saline  solution  or 
some  astringent,  of  which  the  best  is  \  per  cent,  protargol  or  argyrol.  When  the 
latter  are  used,  the  colon  should  first  be  washed  out  with  a  large  quantity  of  plain 
water,  and  then  4  or  5  ounces  of  the  astringent  solution  injected  and  left  in  as  long 
as  it  can  be  retained. 

Muco-Membranous  Colitis.— This  variety  of  colitis,  which  is  not  to  be  confused 
with  the  intense  catarrhal  form  designated  pseudo-membranous,  to  which  reference 
has  been  made  above,  is  occasionally  met  with  in  childhood,  but  as  it  differs  in  no 
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important  respect  from  the  same  disease  which  is  so  well  known  in  the  adult,  a 
brief  description  will  suffice. 

The  chief  symptoms  are  abdominal  pain,  constipation,  and  the  passage  of  mucus 
and  membranous  shreds  or  "  casts."  The  nervous  symptoms,  which  are  usually 
so  prominent  in  the  adult,  are  less  conspicuous  in  childhood,  whilst  the  constitu- 
tional symptoms  are  the  same  as  those  of  chronic  indigestion.  Infants  are  very 
rarely  attacked,  most  of  the  patients  being  children  at  or  beyond  the  period  of  the 
second  dentition.  The  disease  is  rarely  primary,  there  being  usually  a  history  of 
a  previous  attack  of  acute  intestinal  catarrh. 

The  diagnosis  can  only  be  made  by  the  discovery  of  the  characteristic  shreds  of 
membrane  in  the  stools. 

The  course  of  the  disease  is  protracted,  and  relapses  are  common,  but  ultimate 
recovery  usually  takes  place. 

The  treatment  is  the  same  as  that  of  muco-membranous  colitis  in  the  adult. 


INTESTINAL  OBSTRUCTION. 

Intestinal  obstruction  in  children  may  be  congenital  or  acquired.  The  chief 
causes  of  congenital  obstruction  are  hernia  of  the  umbilical  cord,  with  fixation  of 
the  intestine  to  the  sac,  or  occlusion  at  the  opening  in  the  abdominal  wall ;  imperfect 
development  of  the  diaphragm,  with  prolapse  of  the  intestines  into  the  cavity  of 
the  thorax,  and  nipping  of  the  gut  at  the  point  of  passage  from  abdomen  to  thorax 
(Hutchison)  ;  partial  or  complete  occlusion  of  various  portions  of  the  alimentary 
tract,  due  to  arrested  development,  occurring  more  especially  in  the  region  of 
the  rectum  and  anal  canal,  but  sometimes  involving  large  tracts  of  the  small 
intestine  from  the  duodenum  downwards  ;  and  internal  hernias,  with  the  intestine 
entangled  in  an  abnormal  opening  in  the  omentum  or  mesentery,  or  in  one  of 
the  ordinary  peritoneal  fossa?.  Coley  records  a  fatal  case  of  hernia  strangulated 
in  the  intersigmoid  fossa  in  a  new-born  infant,  discovered  at  the  autopsy  three  days 
after  birth. 

Acquired  obstruction  is  most  frequently  associated  with  the  presence  of  a 
hernia  with  irreducible  contents — the  hernia  may  be  of  the  external  or  internal 
variety — an  intussusception,  a  persistent  Meckel's  diverticulum,  compression  by  a 
tumour  or  constriction  by  a  band,  volvulus,  and  the  impaction  of  a  foreign  body 
in  the  lumen  of  the  intestine.  It  may  also  be  a  sequel  of  septic  peritonitis,  on 
account  of  the  paralysis  of  the  musculature  of  the  intestinal  wall  produced  by  that 
condition.  Occasionally  it  has  been  caused  by  the  inclusion  of  a  coil  of  intestine 
in  the  ligature  of  the  umbilical  cord  after  birth. 

Symptoms. — The  early  signs  of  intestinal  obstruction,  both  congenital  and 
acquired,  are  intermittent  pains  in  the  abdomen,  associated  with  crying  and  draw- 
ing up  of  the  legs,  which  cease  as  the  spasm  subsides  ;  nausea  passing  on  to  vomit- 
ing, which  progressively  increases  in  frequency  and  intensity  with  the  duration 
of  the  trouble  ;  alteration  in  the  character  of  the  vomited  material  from  gastric 
contents  to  biliary  and  then  to  stercoral  matter;  an  absence  of  the  passage  of 
flatus  or  faeces  per  rectum,  although  soon  after  the  onset  of  the  attack  one  motion 
may  be  passed,  emptying  the  bowel  below  the  site  of  obstruction  ;  distension  of  the 
abdomen,  becoming  more  marked  as  the  duration  of  the  attack  increases  ;  slight 
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acceleration  of  pulse-rate,  tending  to  increase  in  the  later  stages  of  the  illness  ; 
and  shrunken  tissues  from  loss  of  fluid,  and  cold  extremities.  If  unrelieved  at  this 
stage,  the  attack  may  end  fatally  from  exhaustion  and  collapse  ;  or,  from  increasing 
injury  to  the  intestinal  wall,  with  consequent  permeability  to  septic  contents, 
signs  of  general  peritonitis  may  be  added.  As  a  rule  the  temperature  then  rises, 
the  acceleration  of  the  pulse-rate  is  great,  the  abdomen  is  "  ballooned  "  and  quite 
immobile,  whilst  the  character  of  the  pain  alters  from  an  intermittent  "  colicky  " 
nature  to  a  constant  lancinating  type,  with  tenderness  and  involuntary  rigidity  all 
over  the  abdominal  wall. 

The  character  of  the  signs  of  obstruction  may  be  modified,  or  additional  signs 
may  be  present  with  the  various  causes  producing  the  obstruction,  so  that  the 
cause  may  in  some  cases  be  identified  before  operation  is  performed.  This,  how- 
ever, is  not  material.  It  is  essential  that  the  condition  of  intestinal  obstruction 
be  recognized  ;  the  cause  can  be  dealt  with  at  the  time  of  operation.  These  varia- 
tions in  signs  may  briefly  be  summarized  as  follows  : 

Hernia. — When  the  contents  of  a  hernial  sac  become  irreducible,  increased 
in  size,  painful,  tender,  and  when  nausea  and  vomiting  ensue,  obstruction  is  present. 
In  children  the  strangulation  of  a  hernia  is  rare,  while  obstruction  is  common. 
Obstruction  to  the  passage  of  intestinal  contents  through  the  lumen  of  the  gut  in 
all  cases  is  at  first  purely  mechanical.  Later  interference  with  the  circulation  in 
the  gut-wall  ensues,  and  paralytic  obstruction  is  then  added  to  the  previous 
mechanical  obstruction.  Taxis  to  reduce  the  contents  of  the  sac  should  never  be 
attempted.  The  condition  of  the  gut-wall  cannot  be  foretold  by  the  clinical  signs, 
and  irreparable  damage  may  be  done.  The  caecum  and  the  appendix  are  so  fre- 
quently present  in  large  right-sided  inguinal  hernias  in  children  that  differentiation 
between  appendicitis  in  the  sac  and  obstruction  to  the  contents  is  quite  impossible. 
To  attempt  to  reduce  by  manipulation  an  inflamed  appendix  would  be  disastrous. 
I  have  met  with  this  condition  of  acute  appendicitis  in  a  hernial  sac  in  an  infant 
seven  months  in  age.     The  condition  was  only  recognized  at  the  operation. 

With  slight  obstruction,  reflex  vomiting  may  be  so  profound  in  children  as  to 
produce  a  fatal  result  before  strangulation  has  commenced.  Persistent  vomiting 
is  an  indication  for  immediate  operation.  Vomiting,  on  the  other  hand,  is  absent 
from  some  cases  of  a  very  serious  nature,  and  this  may  be  due  to  the  fact  that  the 
gut-wall  has  quite  early  become  so  seriously  damaged  that  it  has  given  way,  and  a 
relief  of  tension  ensued  ;  this  soon  manifests  itself  by  early  signs  of  peritonitis  or 
cellulitis.  Whenever  inflammation  of  the  surface  tissues  in  the  region  of  an 
irreducible  hernia  is  present,  immediate  operation  is  called  for.  The  gravity  of  this 
sign  cannot  be  over-estimated.  The  surface  tissues  have  become  infected  by  the 
septic  material  that  has  traversed  the  gut-wall,  which  has  been  rendered  permeable 
by  the  obstruction  and  interference  with  its  blood-supply.  In  a  child  eleven 
months  old,  whose  right  inguinal  hernia  had  been  irreducible  for  eighteen  hours, 
and  in  whom  no  vomiting  had  occurred  before  admission  to  hospital,  cellulitis  of 
the  tissues  of  the  scrotum  and  inguinal  region  were  present.  Immediate  opera- 
tion showed  that  a  gangrenous  loop  of  small  intestine  formed  the  contents  of 
the  sac. 

The  immediate  treatment  of  an  irreducible  hernia  is  to  give  the  child  a  hot 
bath,  then  put  it  to  bed  with  the  pelvis  and  legs  raised,  when  it  is  an  inguinal  or 
femoral  case,  so  that  gravity  tends  to  enable  the  contents  of  the  sac  to  return  to 
the  abdominal  cavity,  and  to  keep  an  ice-bag  over  the  site  of  the  hernia.     Unless 


174  DISEASES  OF  CHILDREN 

vomiting  supervenes  and  persists,  this  treatment  may  be  maintained  for  many 
hours,  and  it  hardly  ever  fails  to  effect  reduction.  Subsequently  a  radical  cure 
should  be  performed. 

It  may  be  difficult  to  differentiate  between  an  irreducible  hernia  and  an  imper- 
fectly descended  testicle  with  torsion  of  the  cord,  or  an  ovary  prolapsed  into  the 
inguinal  canal  with  torsion  of  the  pedicle.  The  absence  of  a  previous  history  of 
hernia,  together  with  the  absence  of  a  testicle  from  the  scrotum,  are  signs  in  favour 
of  the  torsion  of  the  spermatic  cord,  and  although  vomiting  may  be  occurring,  yet 
the  bowels  will  be  acting  normally.  Addison  has  called  attention  to  the  value  of 
an  examination  per  rectum  where  strangulation  of  a  prolapsed  ovary  is  suspected, 
when  it  may  be  possible  to  determine  that  the  uterus  is  fixed  or  drawn  over  to  the 
affected  side.  But  whenever  any  doubt  as  to  the  diagnosis  exists,  immediate 
operation  must  be  performed  with  a  view  to  saving  the  testicle  or  ovary.  The 
following  case  shows  the  insidiousness  of  the  condition,  and  the  rapidity  with  which 
the  destruction  of  the  testicle  may  occur.  An  infant  was  brought  on  account  of  a 
lump  in  the  groin,  which  the  mother  had  noticed  for  two  days.  It  appeared  to  be 
slightly  tender  when  touched,  but  otherwise  there  was  no  pain,  no  vomiting,  and 
the  child  seemed  to  be  in  excellent  health.  The  lump  was  fixed  in  the  upper  part 
of  the  inguinal  canal,  the  outline  was  indefinable  on  account  of  the  exudation  into 
the  surrounding  tissues,  and  the  testicle  was  absent  from  the  scrotum  on  that  side. 
A  tentative  diagnosis  of  torsion  of  the  cord  was  made,  and  operation  was  done  a 
few  hours  later.  The  testicle  was  found  to  be  completely  gangrenous,  necessitating 
excision.  Strangulation  in  an  internal  hernia  can  only  be  recognized  at  the  time 
of  operation.  One  case  of  strangulated  hernia  within  the  para-duodenal  fossa  in 
a  girl  of  seven  years  of  age  was  under  my  care.  The  hernia  was  reduced  by  opera- 
tion, but  the  patient  died  of  shock. 

Intussusception. — Invagination  of  one  portion  of  the  gut  into  another  produces 
the  condition  called  "  intussusception,"  and  may  occur  at  any  part  of  the  alimen- 
tary tract  from  the  jejunum  to  the  rectum,  but  is  most  common  in  the  ileo-csecal 
region.  A  tumour  is  present,  elastic,  and  situated  most  frequently  somewhere 
along  the  course  of  the  large  intestine.  Unless  a  tumour  can  be  felt  in  a  case  in 
which  intestinal  obstruction  is  suspected,  the  diagnosis  of  intussusception  cannot 
be  maintained.  If  necessary,  it  must  be  sought  for  under  an  anaesthetic,  since  a 
complete  examination  of  the  hepatic  and  splenic  flexures  of  the  colon  cannot  be 
made  unless  the  abdominal  walls  are  flaccid.  Per  rectum,  the  apex  of  the  intussuscep- 
tion may  sometimes  be  felt,  and  in  cases  with  a  long  mesentery  to  the  large  intestine 
the  intussusception  may  have  prolapsed  so  far  as  to  be  hanging  between  the  knees 
of  the  patient.  I  have  seen  this  in  three  cases,  and  in  two  of  them  a  cystic  tumour 
of  the  wall  of  the  small  intestine  was  present  at  the  ileo-csecal  angle.  To  distinguish 
this  condition  from  a  case  of  simple  prolapse  of  the  rectum,  it  is  only  necessary  to 
pass  the  finger  along  the  exposed  mucous  surface  of  the  prolapse  up  to  the  anal 
margin.  In  a  simple  prolapse  the  finger  passes  continuously  from  the  mucous 
membrane  to  the  epithelial  surface  of  the  anus.  In  a  prolapsed  intussusception 
the  finger  passes  up  into  a  groove  between  the  anal  margin  and  the  mucous 
surface,  and  this  groove  extends  for  some  distance  up  into  the  rectum 
(Fig.  12). 

Following  upon  the  interference  with  the  blood-supply  of  the  gut-wall,  mucus 
and  blood  make  their  appearance,  and  are  passed  at  frequent  intervals  per  rectum. 
Vomiting  occurs,  and  the  earlier  and  more  frequent  its  onset,  the  higher  up  in  the 
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alimentary  tract  is  the  situation  of  the  intussusception.  Thus  in  an  enteric  intus- 
susception, as  a  rule,  profuse  vomiting  sets  in  almost  immediately,  while  the  pas- 
sage of  blood  and  mucus  occurs  late.  In  this  type,  too,  the  long  axis  of  the  tumour 
tends  to  lie  obliquely  athwart  the  abdominal  cavity. 

Conditions  most  likely  to  be  mistaken  for  intussusception  on  account  of  the 
association  of  the  passage  of  blood  and  mucus  with  abdominal  pain  are  tuberculosis 
of  the  caecum,  acute  entero-colitis,  and  Henoch's  purpura. 

In  tuberculosis  of  the  caecum  the  tumour  is  fixed,  does  not  vary  in  size,  the  dis- 
charge of  blood  is  profuse,  unlike  the  small  quantities  seen  in  cases  of  intussuscep- 
tion, and  vomiting  as  a  rule  is  absent.  In  acute  entero-colitis  profuse  diarrhoea 
generally  precedes  the  appearance  of  blood  in  the  motion  by  a  considerable  space 
of  time,  there  is  no  tumour,  and  signs  of  obstruction,  such  as  the  swelling  of  the 
abdomen  and  rigidity  of  the  musculature,  are  absent.     Henoch's  purpura,  with 
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Fig.  12.— Diagrams  illustrating  the  Relationship  of  the  Mucous  Surface  of— 
(/.)  a  Prolapsed  Rectum,  (//.)  a  Prolapsed  Intussusception,  respectively,  to 
the  Anal  Margin. 

haemorrhages  into  the  wall  of  the  intestinal  tract,  may  be  exceedingly  difficult  to 
distinguish  from  an  intussusception.  Purpura  elsewhere,  joint  pains,  continuous 
admixture  of  fa3cal  material  with  the  blood  passed  per  rectum,  and  the  absence  of 
a  tumour,  are  the  main  points  in  the  differentiation  of  the  condition.  But,  as 
Sutherland  has  pointed  out,  a  patch  of  oedema  or  haemorrhage  into  the  intes- 
tinal wall  may  well  produce  paralytic  obstruction  or  become  the  starting-point  of 
an  intussusception,  and  therefore  in  cases  of  grave  doubt  a  laparotomy  should  be 
performed.  More  than  one  intussusception  may  be  present  at  the  same  time.  In 
a  case  successfully  operated  upon  by  Steward,  an  enteric  intussusception  was 
found  and  reduced  on  first  opening  the  abdomen.  The  condition  of  the  wall 
of  the  intestine  did  not  seem  sufficient  to  account  for  the  gravity  of  the  condition 
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of  the  patient.     A  further  search  revealed  an  ileocolic  intussusception,  which  was 
then  successfully  reduced. 

In  older  children,  recurrent  attacks  of  intussusception  may  occur.  Abdominal 
pain  is  complained  of  in  the  region  of  the  right  iliac  fossa,  a  lump  is  present  which 
varies  in  size  at  frequent  intervals,  and  eventually  disappears  entirely  as  the  attack 
subsides.  The  attack  may  occur  again  in  a  few  days'  time.  Excessive  mobility 
of  the  caecum  on  account  of  an  abnormally  long  mesentery  to  the  large  intestine  is 
generally  found  to  be  present  in  these  cases,  and  an  operation  for  fixation  of  the 
caecum  will  prevent  recurrence  of  the  attacks.  If  the  whole  of  the  large  intestine 
retains  its  primitive  mesocolon,  the  apex  of  an  intussusception  may  travel  as  far  as 
the  rectum  without  damage  to  the  circulation  of  the  gut-wall,  and  consequently 
without  the  onset  of  paralytic  intestinal  obstruction.  Reflex  vomiting,  however, 
may  be  so  severe  as  to  threaten  the  life  of  the  patient.  In  three  cases  with  this 
persistence  of  a  primitive  mesentery  severe  pain  referred  to  the  end  of  the  penis 
occurred  at  each  spasm.  This  appeared  to  be  so  characteristic  that  in  the  third 
case  I  diagnosed  the  presence  of  a  primitive  mesentery  to  the  large  gut  before 
operation,  .and  confirmed  it  at  the  subsequent  laparotomy.  In  this  type  of  case 
alone  does  reduction  of  the  intussusception  by  irrigation  or  insufflation  appear  to 
be  justifiable,  the  reason  being  that  the  long  mesentery  of  the  large  intestine  can 
stretch  sufficiently  during  the  travelling  of  the  apex  of  the  intussusception  so  that 
no  interference  with  the  blood-supply  of  the  gut-wall  occurs,  and  consequently 
there  is  no  damage  to  the  coats  of  the  intestine.  Otherwise,  the  only  treatment  for 
intussusception  is  operation.  The  death-rate  rapidly  rises  with  delay  in  the  per- 
formance of  operation  after  the  onset  of  the  attack.  Since  the  condition  of  the  gut- 
wall  cannot  be  estimated  by  clinical  evidence  beforehand,  except  in  very  rare 
instances,  many  deaths  have  been  recorded  from  rupture  of  the  intestine  following 
attempts  to  reduce  it  by  rectal  irrigation.  A  further  objection  to  this  method  is 
that  it  is  impossible  to  determine  when  the  intussusception  has  been  completely 
reduced  Subsequent  laparotomy  has  had  to  be  performed  in  a  number  of  cases, 
with  the  disadvantage  to  the  patient  of  an  added  period  of  delay. 

Meckel's  Diverticulum  may  persist  as  a  complete  tube,  forming  a  channel 
between  the  small  intestine  close  to  the  termination  of  the  superior  mesenteric 
artery  and  the  umbilicus,  or  it  may  be  closed  externally,  so  that  its  presence  is  not 
discovered  until  some  pathological  condition  has  necessitated  the  opening  of  the 
abdominal  cavity.  Between  complete  persistence  and  complete  occlusion  all 
possible  varieties  of  partial  obliteration  have  been  recorded  (Fig.  13).  When 
it  is  patent  at  its  umbilical  attachment,  escape  of  intestinal  contents  is  sufficient 
to  indicate  the  nature  of  the  condition.  But  with  a  patent  umbilical  attachment 
the  part  of  the  duct  attached  to  the  intestine  may  be  represented  only  by  a  solid 
cord.  A  microscopical  examination  of  the  mucous  membrane  lining  the  external 
pouch  will  reveal  its  nature  by  showing  the  typical  structure  of  lining  membrane 
of  the  alimentary  tract.  Whenever  the  persistence  of  the  duct  can  be  recognized 
beforehand,  it  should  be  ablated  down  to  its  intestinal  attachment,  with  closure 
of  the  intestinal  wall,  so  soon  as  the  general  health  of  the  infant  permits.  Apart 
from  the  unhealthiness  of  a  disehargmg  umbilical  wound,  it  is  so  frequent  a  cause 
of  intestinal  obstruction  that  the  simple  operation  for  its  removal  should  always 
be  performed.  Obstruction  may  be  produced  by  the  diverticulum  acting  as  a 
fixed  point,  around  which  rotation  of  the  intestine  may  occur,  or  as  a  band  under- 
neath which  a  coil  of  intestine  may  be  nipped,  or  from  inflammatory  changes 
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occurring  in  its  own  structure  perforations  with  septic  peritonitis  may  ensue.  A 
rare  condition  which  has  been  recorded  is  an  intussusception  starting  at  its  enteric 
attachment,  with  prolapse  through  the  umbilical  opening.  When  intestinal  ob- 
struction has  followed  on  the  persistence  of  the  diverticulum,  the  cause  may  be 
suspected  from  the  absence  of  signs  peculiar  to  the  other  causes  of  intestinal  ob- 
struction. As  a  rule,  however,  the  diagnosis  cannot  be  made  until  a  laparotomy 
has  been  performed. 

Tumours  and  Adhesions  are  not  common  causes  of  intestinal  obstruction  in 
children.  Mesenteric  cysts,  omental  cysts,  retroperitoneal  sarcomata,  and  cysts  of 
the  intestinal  wall,  are  the  most  frequently  occurring  tumours  that  may  lead  to  this 
condition.     Bands  and  adhesions  are  generally  the  sequelse  of  repeated  slight 
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Fig.  13. — Diagrams  illustrating  types  of  Meckel's  Diverticulum. 
U„  Umbilicus;  S.I.,  small  intestine;  M.D.,  Meckel's  Diverticulum. 


attacks  of  appendicitis,  of  inflammation  of  a  persistent  Meckel's  diverticulum,  and 
of  abdominal  tuberculosis.  After  an  operation  in  the  abdomen  of  a  child  for  the 
relief  of  an  inflammatory  condition,  the  omentum  as  a  rule  becomes  rapidly  adherent 
to  the  immediate  site  of  the  operation.  By  acting  as  a  constriction  to  some  under- 
lying portion  of  intestine,  occlusion  may  occur,  with  the  subsequent  onset  of  ob- 
struction. In  a  case  under  my  care,  in  which  an  intussusception  had  been  reduced 
by  laparotomy,  acute  obstruction  supervened  three  days  later.  This  was  cured 
by  releasing  the  omentum  that  was  found  to  be  adherent  to  the  site  of  the  previous 
operation-wound,  binding  down  the  terminal  portion  of  the  ileum. 

In  abdominal  tuberculosis  the  matting  of  the  intestines  may  be  so  intimate  that 
any  attempt  to  relieve  the  condition  by  detaching  the  coils  from  one  another  is 
hopeless.     To  attempt  to  do  so  would  probably  result  only  in  the  rupture  of  some 
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ulcerated  portion  of  the  gut-wall,  and  the  consequent  production  of  septic  peri- 
tonitis. The  mere  performance  of  a  laparotomy,  with  closure  of  the  abdomen, 
without  attempting  to  deal  with  the  causes  of  obstruction,  is  often  beneficial  in 
these  cases. 

The  Impaction  of  a  Foreign  Body  in  the  lumen  of  the  intestine  as  a  cause  of 
obstruction  may  be  suspected  where  there  is  a  previous  history  of  one  having  been 
swallowed.  Sometimes  it  may  be  detected  by  a  screen  examination  with  X-rays. 
Pins  may  perforate  the  intestinal  wall,  leading  to  peritonitis,  with  subsequent 
paralytic  obstruction  of  the  intestine.  In  a  case  successfully  operated  upon  for 
acute  obstruction  by  Kellock  a  silver  anchor,  a  plum-stone,  some  cherry-stones, 
and  dead  leaves,  were  removed  from  the  lumen  of  the  small  intestine  of  a  boy  aged 
eight  years. 

Differential  Diagnosis. — Very  few  conditions  in  children  closely  simulate 
that  of  intestinal  obstruction.  The  late  stages  of  cyclic  vomiting,  vomiting  of 
cerebral  origin,  sometimes  as  a  sequel  of  nephritis,  and  paralysis  of  the  intestines 
associated  with  haemorrhage  into  the  suprarenal  bodies,  present  some  difficulties  in 
distinction.  In  the  individual  sections  conditions  leading  to  intestinal  obstruc- 
tion, and  requiring  operative  treatment,  have  been  already  indicated. 

In  the  late  stages  of  "  cyclic  vomiting  "  the  abdomen  may  be  motionless 
during  respiration,  and  slightly  rigid  all  over,  whilst  there  is  an  absence  of  the 
passage  of  faeces  and  flatus.  Dulness  on  percussion,  shifting  from  flank  to  flank 
with  change  of  position,  is  often  present,  and  helps  to  render  the  diagnosis  obscure. 
Careful  analysis  of  the  history  of  the  case  will  reveal  that  in  the  early  stages  of 
the  attack  the  bowels  acted  normally.  They  have  ceased  to  act,  because  there  is 
nothing  to  pass.  The  immobility  and  slight  rigidity  of  the  abdominal  muscles  are 
due  to  exhaustion  from  repeated  vomiting,  and  as  a  rule,  after  rubbing  and  knead- 
ing them  with  the  hand,  the  patient  can  be  induced  to  move  them  quite  freely. 
The  shifting  dulness,  with  the  absence  of  a  fluid  thrill,  is  caused  by  the  empty 
collapsed  coils  of  intestine  flopping  from  side  to  side  as  the  patient  is  turned  over. 
This  total  emptiness  of  the  intestinal  tract  also  accounts  for  the  absence  of  the 
passage  of  faeces  and  flatus.  Combined  abdominal  and  rectal  examination  reveal 
nothing  else  abnormal,  while  the  smell  of  acetone  in  the  breath  and  its  detection 
in  the  urine  help  to  establish  the  diagnosis.  In  vomiting  of  cerebral  origin  routine 
examination  of  the  nervous  system  and  of  the  urine  is  generally  sufficient  to  explain 
the  condition.  Abdominal  examination  yields  a  negative  result,  but  the  retiaction 
of  the  musculature  so  frequently  present  in  meningitis  must  not  be  misinter- 
preted. 

Congenital  stenosis  of  the  pylorus  can  hardly  give  rise  to  confusion,  on  account 
of  the  characteristic  association  of  the  vomiting  with  the  ingestion  of  food,  the 
dilatation  of  the  stomach  with  its  wave  of  visible  peristalsis,  and  the  frequent 
presence  of  a  palpable  tumour  in  the  situation  of  the  rjylorus. 

Treatment. — The  treatment  of  intestinal  obstruction  is  immediate  operation. 
The  pre-operative  treatment  is  to  avoid  the  use  of  purges  or  enemata,  from  which 
nothing  but  harm  can  arise.  Early  diagnosis  of  the  condition  is  of  the  utmost 
importance,  and  when  this  has  been  made  a  hypodermic  injection  of  a  small  dose 
of  morphia — ^  to  3V  grain— combined  with  y^-  grain  of  atropin,  is  of  great  value. 
The  patient  is  relieved  of  distress,  shock  is  minimized,  and  the  subsequent  amount 
of  anaesthetic  necessary  for  the  operation  is  reduced  in  quantity.     Spinal  anaesthesia 
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induced  by  Tyrrell  Gray's  method  should  be  used  by  preference  in  all  cases  of 
intestinal  obstruction.  It  produces  complete  relaxation  and  immobility  both  of 
the  abdominal  wall  and  intestinal  tract,  so  that  protrusion  of  intestines  does  not 
occur.  Manipulation  of  the  viscera  can  be  freely  carried  out,  since  the  peripheral 
impulses  arising  from  that  procedure  cannot  pass  the  block  induced  in  the  spinal 
cord  by  the  local  anaesthetic,  and  therefore  general  shock  is  prevented.  Under 
these  conditions  the  writer  successfully  performed  a  lateral  anastomosis  after 
resection  of  the  intestine  in  a  case  of  acute  obstruction  occurring  in  an  infant 
twenty-four  hours  old.  This  is  the  only  recorded  instance  of  survival  after  so 
severe  an  operation  among  infants. 

The  details  of  the  operative  procedure  will  vary  with  the  conditions  found  on 
opening  the  abdomen  and  with  the  individuality  of  the  surgeon.  But  the 
problem  of  what  to  do  with  extensive  areas  of  gangrenous  intestine  in  children 
should  rarely  be  presented  to  him  for  solution,  since  it  indicates  as  a  rule  failure  to 
recognize  the  seriousness  of  the  condition  in  the  early  stages  of  the  illness. 
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APPENDICITIS. 

Appendicitis  in  children  differs  from  appendicitis  in  adults  in  two  main  respects. 
Its  presence  is  more  easily  recognized,  since  children  but  rarely  suffer  from  inflam- 
matory or  ulcerative  lesions  of  the  stomach,  duodenum,  biliary  apparatus,  pancreas, 
and  Fallopian  tubes — conditions  that  in  the  adult  may  be  indistinguishable  from 
an  attack  of  or  a  sequela  of  appendicitis  until  a  laparotomy  has  been  performed. 
Secondly,  the  disease  is  far  more  fatal,  owing  to  the  slight  resistance  children  are 
capable  of  offering  to  an  acute  bacterial  invasion  of  their  tissues. 

The  appendix  is  a  tapering  cul-de-sac  opening  out  of  that  part  of  the  alimentary 
tract  called  the  caecum.  It  receives  its  main  blood-supply  by  a  branch  of  the 
posterior  ileo-ceecal  artery,  which  reaches  the  base  of  the  appendix  by  passing 
behind  the  terminal  portion  of  the  ileum.  In  many  instances  this  appendicular 
artery,  which  runs  in  the  free  border  of  the  meso-appendix,  terminates  at  some 
distance  from  the  free  end  of  the  appendix,  so  that  the  apex  has  to  rely  almost 
entirely  for  its  blood-supply  upon  a  few  small  anastomotic  twigs.  The  veins  pursue 
a  similar  course,  and  are  equally  exposed  to  the  chance  of  occlusion  by  the  pressure 
of  an  overlying  viscus.  It  has  been  shown  experimentally  that  partial  occlusion 
of  the  venous  system  of  the  appendix  inducing  a  passive  hyperemia  is  associated 
with  a  rapid  intensification  of  the  virulence  of  the  bacteria  present  within  its  lumen. 
The  same  result  follows  from  the  blocking  of  the  lumen  of  the  canal — so  that  a 
stagnation  of  its  normal  contents  ensues— by  a  stercolith  or  foreign  body,  or,  as 
Still  has  shown,  by  thread-worms.  The  position  of  the  appendix  within  the 
abdominal  cavity  is  variable.     The  surgical  significance  of  this  variability  is  the 
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consequent  liability  of  the  appendix  to  be  occluded  by  pressure  or  kinked  by 
traction  or  adhesions.  Lastly,  Poynton  and  Paine  have  shown  that  invasion  of 
the  walls  of  the  appendix  may  occur  by  bacteria  which  have  been  introduced 
experimentally  into  the  circulation,  resulting  in  intense  tissue-destruction  of  its 
various  coats. 

To  enumerate,  then,  these  features  of  the  appendix — that  it  is  a  hollow,  blind 
diverticulum,  with  a  narrow  lumen  opening  out  of  a  septic  cavity  ;  that  its  variable 
position  and  its  accessibility  to  semi-solid  material  render  easy  the  partial  occlusion 
of  its  canal  ;  that  its  blood-supply,  often  barely  efficient  towards  its  apical  portion, 
can  readily  be  interfered  with  by  slight  external  pressure  or  traction  ;  that  any 
stagnation  of  its  contents  intensifies  rapidly  the  virulence  of  its  bacterial  contents ; 
and  that  its  walls  may  be  invaded  by  bacteria  circulating  in  the  blood  of  the  patient 
— makes  one  wonder,  not  so  much  that  the  appendix  is  so  often  diseased,  as  that 
it  ever  escapes.  No  one  factor  can  be  held  responsible  for  all  cases  of  appendicitis, 
and  to  seek  a  common  explanation  in  the  dangerous  properties  of  red  rubber 
stoppers  in  lemonade  bottles,  01  to  weave  a  fanciful  analogy  with  the  faucial  tonsil, 
can  only  arise  from  an  imperfect  appreciation  of  the  significance  of  the  above- 
mentioned  facts.  A  truer  analogy  may  be  found  with  the  other  normal  and 
abnormal  hollow  blind  diverticula  from  the  alimentary  tract— i.e.,  the  gall-bladder 
and  bile-ducts,  the  pancreatic  duct,  a  persistent  pharyngeal  pouch,  and  a  Meckel's 
diverticulum.  These  share  with  the  appendix  an  extreme  liability  to  disease  of 
bacterial  origin. 

Pathology. — The  commonest  infective  agents  present  in  cases  of  appendicitis 
are  the  B.  coli  communis  and  streptococci,  more  rarely  staphylococci  and  pneumo- 
cocci,  whilst  instances  of  invasion  by  the  bacillus  of  enteric  fever,  the  tubercle 
bacillus,  and  actinomycotic  fungi,  have  also  been  recorded.  Occasionally  both 
simple  and  malignant  neoplasms  have  been  found.  After  the  removal  of  an 
appendix,  in  which  induration  is  present,  and  the  local  signs  of  inflammation  are 
not  marked,  it  is  of  the  utmost  importance  that  a  microscopical  investigation  of 
sections  should  be  made.  Sarcoma  and  carcinoma  have  thus  been  discovered  in 
children  in  whom  the  previous  attacks  of  appendicitis  had  been  clinically  indis- 
tinguishable from  a  simple  inflammatory  invasion.  Sarcoma  has  been  recorded  in 
a  boy  of  three  years  of  age,  and  carcinoma  in  a  boy  of  five  years.  If  "  appendi- 
citis "  literally  means  inflammation  of  the  appendix,  confined  to  that  structure 
only,  then  such  a  condition  cannot  be  truly  diagnosed,  but  can  only  be  surmised 
from  an  experience  of  the  commonest  cause  of  a  characteristic  association  of  a 
certain  group  of  signs  and  symptoms.  The  structure  of  a  healthy  appendix  cannot 
be  determined  by  palpation  of  the  abdomen,  and  therefore  alteration  of  its  struc- 
ture due  to  disease  cannot  be  estimated.  The  function  of  the  appendix  is  unknown  ; 
therefore,  the  impairment  of  function  by  disease  cannot  be  appreciated.  To  locate 
accurately  the  site  of  a  lesion  in  any  part  of  the  body,  evidence  of  alteration  of 
structure  or  of  impairment  of  function,  or  of  both,  must  be  forthcoming.  If  the 
peritoneal  coat  of  the  appendix  has  become  involved,  the  disease  has  ceased  to  be 
appendicitis,  and  has  become  a  localized  peritonitis,  giving  rise  to  the  character- 
istic signs  and  symptoms  of  that  trouble.  For  the  peritoneal  covering  of  the 
appendix  is  no  more  an  intrinsic  part  of  the  structure  of  the  appendix  than  is  the 
peritoneal  covering  of  any  other  viscus  in  the  abdomen.  But  wherever  inflamma- 
tion of  the  peritoneum  is  present,  certain  signs  and  symptoms  peculiar  to  that  con- 
dition make  their  appearance,  and  from  their  localization  in  some  particular  portion 
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of  the  abdominal  cavity  we  may  hazard  a  conclusion  as  to  what  underlying  viscus 
is  involved.  Signs  of  peritonitis  beginning  in  the  right  iliac  fossa  suggest  strongly 
that  the  starting-point  of  the  lesion  is  the  appendix.  But  a  diseased  Meckel's 
diverticulum,  a  Fallopian  tube,  a  breaking-down  gland  in  the  ileo-csecal  angle,  or 
a  primary  pneumococcal,  rheumatic,  or  tuberculous  peritonitis  starting  in  that 
region,  may  give  rise  to  a  similar  grouping  of  signs  and  symptoms,  so  that  a  precise 
diagnosis  cannot  be  arrived  at  until  a  laparotomy  has  been  performed. 

Since  absorption  of  septic  material  from  an  inflamed  appendix  readily  occurs  via 
the  lymphatics  and  blood-stream,  producing  a  varying  degree  of  toxaemia,  another 
group  of  signs  and  symptoms  will  be  associated  with  appendicitis.  These  manifest 
themselves  as  variations  of  the  pulse-rate,  temperature,  and  leucocyte  content  of 
the  blood-stream,  occasionally  with  rigors,  attacks  of  convulsions,  and  modifica- 
tions of  the  mental  faculties.  Upon  these  signs  an  estimate  of  the  virulence  of  the 
lesion  may  be  based,  but  not  an  estimate  of  the  site  of  the  lesion.  The  essential 
difference  between  these  two  problems  cannot  be  too  sharply  emphasized  if  we  wish 
to  appreciate  the  significance  of  the  wide  variation  of  the  signs  and  symptoms  so 
commonly  associated  with  appendicitis. 

Lastly,  the  distension  of  a  viscus  by  its  own  secretion  or  by  a  mildly  inflam- 
matory exudation  is  generally  associated  with  an  intermittent  "  colicky  "  pain 
characteristically  referred  to  some  definite  area,  associated  with  nausea  and  vomit- 
ing, and  unaccompanied  by  any  febrile  reaction.  This  is  well  seen  in  the  case  of 
the  kidney  with  an  obstruction  to  the  lumen  of  the  ureter  from  a  kink,  a  twist,  or 
an  impacted  calculus  ;  in  the  gall-bladder,  with  the  cystic  or  common  duct  ob- 
structed ;  in  commencing  intestinal  obstruction  ;  and  in  distension  of  a  Meckel's 
diverticulum.  Probably  distension  of  the  appendix  gives  rise  to  a  similar  train  of 
events.  An  intermittent  colicky  pain,  referred  generally  to  the  umbilicus,  fre- 
quently to  the  gall-bladder  region,  more  rarely  to  the  gastric  region  or  left  hypo- 
chondrium,  and  sometimes  to  the  left  of  the  umbilicus  in  the  left  iliac  fossa,  asso- 
ciated with  nausea  and  subsequently  with  vomiting,  and  unaccompanied  by  any 
marked  modification  of  the  pulse-rate  or  temperature,  is  very  commonly  produced 
by  a  dilated  appendix.  In  operating  upon  cases  presenting  these  clinical  features, 
the  writer  has  been  much  struck  by  the  enormous  distension  of  the  appendix  with 
an  opalescent  viscid  fluid,  and  with  the  absence  of  any  signs  of  inflammation  of 
its  peritoneal  coat.  The  lumen  has  nearly  always  been  obstructed  close  to  its 
opening  into  the  caecum  by  a  stercolith  or  a  stricture  behind  which  the  contents 
of  the  appendix  have  accumulated,  but  their  virulence  has  not  yet  become  suffi- 
ciently intense  to  attack  the  structure  of  the  appendix.  Mansell  Moullin  has 
suggested  as  an  explanation  of  these  signs  that  excessive  peristaltic  efforts  on  the 
part  of  the  appendix  to  get  rid  of  its  contents  transmits  the  tug  by  means  of  adhesions 
to  various  areas  of  the  splanchnic  plexus.  This  cannot  account  for  those  cases  in 
which  no  adhesions  are  present — a  condition  frequent  in  children  ;  but  the  varia- 
bility of  the  distribution  of  the  referred  pain  may  perhaps  be  partially  accounted  for 
by  the  presence  of  adhesions,  partially  by  the  variable  situation  of  the  appendix. 

Microscopical  examination  of  appendices  after  removal  has  shown  that  all 
degrees  of  inflammatory  change  may  be  present,  from  a  simple  leucocytic  invasion 
of  its  mucous  and  submucous  coats  to  a  complete  gangrene  involving  the  whole 
structure.  At  one  end  of  the  scale  is  the  dilated  appendix,  containing  a  more  or 
less  clear  viscid  fluid,  at  the  other  the  appendix  oozing  pus  through  perforations 
where  localized  sloughs  have  separated,  associated  with  inevitable  involvement  of 
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the  peritoneal  cavity.  The  train  of  events  may  be  a  direct  sequence  from  the 
former  to  the  latter,  but  not  necessarily.  The  dilated  appendix  may  discharge  its 
contents  through  its  natural  opening  into  the  caecum,  when  the  attack  subsides.  Or 
the  bacterial  invasion  of  the  structure  may  be  so  virulent  from  the  outset,  without 
any  preliminary  dilatation,  that  signs  of  involvement  of  the  peritoneum  manifest 
themselves  within  a  few  hours  of  the  beginning  of  the  attack.  The  extent  to  which 
the  general  peritoneal  cavity  is  involved  will  be  indicated  by  a  diffusion  of  signs  of 
inflammation  over  the  abdomen,  and  the  evidence  of  a  high  grade  of  toxaemia. 
But  even  though  the  clinical  evidence  indicates  the  implication  of  only  a  minute 
area,  if  the  signs  of  toxaemia  are  profound  early  in  the  course  of  the  disease,  the 
tissue  destruction  of  the  appendix  may  be  found  to  be  rapid  and  complete  on 
account  of  the  virulence  of  the  infective  agent. 

Diagnosis. — After  these  preliminary  observations,  an  attempt  may  be  made 
to  correlate  the  clinical  manifestations  of  appendicular  disease  with  the  under- 
lying pathological  changes  : 

1.  Simple  Appendicitis,  in  which  the  inflammation  is  limited  to  the  appendix 
proper,  and  its  peritoneal  covering  is  not  involved. 

Pain  of  an  intermittent  "  colicky  "  nature  is  experienced,  as  a  rule  most  in- 
tensely in  the  right  iliac  fossa,  and  referred  thence  to  the  umbilicus.  Slight  deep- 
seated  tenderness  and  fulness  in  the  region  of  the  appendix  may  be  found,  but 
these  are  not  marked  features  of  this  stage  of  the  attack.  There  is  no  involuntary 
rigidity  or  immobility  of  the  abdominal  muscles.  Nausea  ensues,  and  subse- 
quently vomiting.  The  pulse-rate  and  temperature  hardly  vary  from  the  normal. 
After  a  period  of  twenty-four  to  forty-eight  hours  the  attack  subsides,  or  else  passes 
on  to  the  stage  in  which  signs  of  the  involvement  of  the  peritoneal  coat  of  the 
appendix  begin  to  manifest  themselves.  During  the  attack,  or  subsequently,  one 
or  two  offensive  motions  may  be  passed  containing  a  little  mucus,  affording  evidence 
of  excessive  intestinal  decomposition.  Occasionally  frequency  of  micturition,  with 
pain  referred  to  the  end  of  the  penis  on  completion  of  the  act,  is  present.  This 
condition  is  very  commonly  found  in  children  suffering  from  slight  recurrent 
attacks  of  appendicular  trouble. 

2.  Appendicitis  with  Involvement  of  the  Peritoneal  Coat. — This  may  follow  on 
the  previous  condition,  if  a  natural  relief  to  the  accumulated  contents  of  the 
appendix  has  not  occurred.  When  this  happens,  a  relief  of  tension  may  be  brought 
about  in  the  distended  appendix  by  the  spread  of  the  inflammation  through  its 
coats,  with  a  consequent  subsidence  of  the  signs  pointing  to  distension.  Or  the 
inflammatory  reaction  may  be  so  severe  from  the  outset  of  the  attack  that  within 
a  very  few  hours'  time  all  the  coats  of  the  appendix,  including  its  peritoneal  cover- 
ing, have  become  inflamed. 

The  intermittent  colicky  pain,  referred  to  various  sites,  is  then  replaced  by  a 
constant  sharp  pain  localized  to  the  site  of  the  appendix,  generally  in  the  right 
iliac  fossa.  There  is  great  tenderness  over  this  area,  and  involuntary  rigidity  of 
the  overlying  muscles  is  now  present.  At  the  same  time  signs  of  commencing 
toxaemia  begin  to  manifest  themselves.  The  pulse-rate  rises  rapidly,  the  tem- 
perature is  generally  raised,  but  may  be  subnormal,  and  an  examination  of  the 
blood  at  this  stage  will  reveal  as  a  rule  an  increased  leucocytosis,  with  an  excess 
of  polymorphonuclear  cells.  The  sequence  of  the  signs  and  symptoms  in  this 
order  is  one  of  the  most  characteristic  features  of  an  attack  of  appendicitis.     Varia- 
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tions  in  tlieir  intensity  are  due  to  variations  in  the  virulence  of  the  inflammatory 
process. 

If  surgical  relief  has  not  been  afforded  to  the  patient  at  this  stage,  one  of  two 
things  generally  occurs.  The  inflammation  of  the  peritoneum  may  become  localized, 
with  the  formation  of  pus,  which  will  be  recognized  by  formation  of  a  mass  in 
the  affected  region.  Or  if  the  peritoneum  is  not  capable  of  limiting  the  spread  of 
the  inflammation,  general  peritonitis,  with  its  characteristic  signs,  ensues.  Quite 
rarely  an  attack  may  subside  spontaneously.  But  there  can  no  longer  be  any 
justification,  in  the  face  of  accumulated  evidence  and  experience,  in  delaying  sur- 
gical procedure  in  the  hope  of  such  an  event.  There  are  no  signs  in  the  mode  of 
onset  of  any  attack  of  appendicitis  that  point  to  the  probability  of  an  attack  sub- 
siding spontaneously,  while  the  death-rate  doubles  with  every  twenty-four  hours' 
delay  in  adopting  surgical  treatment  after  the  first  forty  hours  of  illness.  Quite 
rarely,  within  a  few  hours  of  the  onset  there  is  a  catastrophic  involvement  of  the 
whole  peritoneal  area.  But  to  watch  an  attack  until  a  localized  abscess  can  be 
diagnosed  by  fluctuation  or  until  general  peritonitis  has  ensued  is  deliberately  to 
risk  the  life  of  the  patient. 

3.  Gangrenous  Appendicitis. — In  cases  of  the  type  to  which  reference  has 
already  been  made,  in  which  all  the  coats  of  the  appendix  are  destroyed  and  gan- 
grenous within  a  few  hours  of  the  onset,  a  suggestive  group  of  signs  and  symptoms 
present  themselves.  The  pain  in  the  right  side  is  generally  sharp,  brief,  and  fol- 
lowed shortly  by  a  period  of  quiescence.  Palpation  reveals  only  a  slight  amount 
of  localized  deep-seated  tenderness,  while  the  general  appearance  of  well-being  of 
the  patient  is  illusive.  But  the  pulse-rate  is  markedly  accelerated,  often  being  as 
high  as  120  to  150  within  a  few  hours  after  the  pain  has  been  first  experienced. 
The  temperature  as  a  rule  is  elevated  to  102°  to  103°  F.  Variations  of  tempera- 
ture, however,  are  less  constant  and  less  reliable  as  evidence  of  a  serious  toxremia 
than  the  pulse-rate.  Changes  in  the  blood-count  also  can  generally  be  found. 
The  acceleration  of  the  pulse-rate  is  of  the  gravest  significance,  and  indicates  that 
from  a  small  localized  lesion  septic  absorption  of  virulent  toxins  is  proceeding. 
In  this  group  of  cases  I  have  most  commonly  found  that  the  appendix  is  retro- 
colic  in  position,  running  up  to  the  right  kidney,  often  as  high  as  the  place  where 
it  is  crossed  by  the  transverse  mesocolon.  The  gangrene  as  a  rule  involves  its 
distal  portion,  and  a  commencing  oedema  of  the  retroperitoneal  cellular  tissue  in 
that  region  is  frequently  present.  The  protected  situation  of  the  appendix  accounts 
for  the  absence  of  signs  of  peritonitis,  such  as  tenderness  and  rigidity  of  the  ab- 
dominal muscles,  and,  indeed,  inflammation  of  the  peritoneum,  except  of  the  peri- 
toneal coat  of  the  appendix,  is  not  present.  But  that  most  dangerous  of  all  com- 
plications— a  cellulitis  of  the  retroperitoneal  cellular  tissue — has  frequently  already 
been  initiated,  and  in  part  accounts  for  the  evidence  of  general  toxaemia  observed 
so  early  in  the  course  of  the  disease. 

Differential  Diagnosis. — 1.  Intermittent  "  colicky  "  pains  in  the  abdomen, 
associated  with  nausea,  and  subsequently  with  vomiting,  and  with  an  absence  of 
febrile  reaction,  may  be  caused  by  many  intra-abdominal  conditions  in  children ; 
but  a  close  analysis  reveals  the  fact  that  the  distension  of  a  viscus  is  in  nearly  all 
instances  the  underlying  cause.  Intestinal  obstruction  invariably  has  this  mode 
of  onset,  no  matter  what  condition  has  brought  it  about.  The  subsequent  course 
of  events  will  make  the  diagnosis  quite  clear.  The  cause  of  the  obstruction  may 
not  be  determined  until  a  laparotomy  has  been  performed  ;  but  it  is  immaterial, 
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as  immediate  surgical  interference  is  the  only  treatment  of  such  a  condition,  from 
whatever  cause  it  may  have  arisen.  Distension  of  the  bladder,  so  frequently 
associated  with  stenosis  of  the  meatus  urinarius,  but  occasionally  brought  about 
by  impacted  foreign  bodies,  produces  a  similar  train  of  symptoms,  although  vomit- 
ing is  rare.  An  examination  of  the  abdomen  and  the  meatus  urinarius  immedi- 
ately reveals  the  cause  of  the  condition.  Obstruction  to  the  outflow  of  the  secre- 
tion of  the  kidney,  or  occlusion  of  its  blood-supply  by  torsion  of  the  pedicle,  offers 
a  far  more  difficult  problem  in  diagnosis.  The  site  and  distribution  of  the  pain 
in  the  attack  may  be  characteristically  referred  to  the  penis,  scrotum,  and  inner 
side  of  the  thighs  ;  but  this  may  be  difficult  to  determine  with  precision  in  a  child. 
Tenderness  and  swelling  of  a  kidney  may  be  present.  As  the  attack  passes  off,  a 
large  quantity  of  urine  may  be  passed,  and,  on  microscopical  examination,  blood- 
cells  be  discovered.  In  this  group  of  cases  it  is  of  the  utmost  importance  that 
a  complete  quantitative  and  qualitative  examination  of  the  urine  should  be  made, 
a  cystoscopic  examination  of  the  bladder  performed  with  a  view  to  detecting 
asymmetry  of  the  ureters  and  the  stream  of  fluid  exuding  from  them,  and  at  least 
two  radiographic  views  of  the  whole  of  the  urinary  tract  on  both  sides  obtained. 
By  these  means,  out  of  the  last  twelve  patients  who  were  admitted  to  hospital  under 
my  care  with  the  provisional  diagnosis  of  "  chronic  appendicular  trouble,"  I  have 
been  able  to  prove  that  two  were  suffering  from  stones  in  the  right  kidney,  three 
from  a  stone  in  the  right  ureter,  and  one  from  distension  of  the  bladder,  due  to 
stenosis  of  the  meatus  urinarius.  All  have  been  entirely  cured  of  their  troubles 
by  operation.  Abdominal  tuberculosis,  with  extensive  enlargement  of  the  mesen- 
teric glands,  may  often  have  this  mode  of  onset,  but  the  mass  formation  and  its 
wide  distribution  throughout  the  abdomen  generally  makes  the  diagnosis  clear. 
Later  on  in  the  course  of  the  disease,  obstruction  due  to  the  presence  of  bands  and 
adhesions  may  occur,  but  at  this  stage,  as  a  rule,  there  can  be  no  doubt  about  the 
diagnosis.  Hirschsprung's  disease,  or  congenital  dilatation  of  the  colon,  whilst 
producing  the  same  symptoms,  is  easily  recognizable  by  the  enormous  size  of  the 
large  gut,  with  its  visible  waves  of  peristalsis.  Constipation  of  a  simple  functional 
nature  in  a  child  seldom  produces  pain,  nausea,  or  vomiting.  Fsecal  impaction 
is  exceedingly  rare,  and  if  it  occurs  in  an  infant  functional  or  structural  stenosis 
of  the  sphincter  ani  should  be  sought  for,  and  treated  by  dilatation.  In  acute 
enterocolitis  with  diffuse  intermittent  abdominal  pain,  the  early  profuse  diarrhoea 
establishes  the  diagnosis.  Intermittent  pain  may  be  referred  to  one  or  both  sides 
of  the  abdomen  with  early  disease  of  the  vertebral  column.  The  fact  that  pain  is 
only  produced  by  movement  of  the  spine  indicates  the  necessity  for  a  careful 
examination  of  the  vertebral  column.  In  all  cases  of  intermittent  abdominal  pain 
the  spine  must  be  examined  as  a  routine.  To  diagnose  "  biliousness  "  in  a  child 
who  is  suffering  from  abdominal  pain,  nausea,  and  vomiting,  without  an  examina- 
tion of  the  abdomen,  is  to  court  disaster.  When  an  examination  is  made  as  a  routine 
procedure,  the  diagnosis  of  "  biliousness  "  will  probably  cease  to  exist. 

2.  Constant  pain  in  the  right  iliac  fossa,  tenderness  corresponding  with  the  area 
of  the  pain,  involuntary  muscular  rigidity,  an  accelerated  pulse-rate,  and  an  abnormal 
temperature,  are  pathognomonic  of  peritonitis  in  that  region  ;  but  the  appendix 
is  not  necessarily  the  starting-point.  Tuberculous  peritonitis,  with  the  whole  of 
the  peritoneal  cavity  studded  by  miliary  tubercles,  may  appear  to  commence 
there,  and  may  only  be  revealed  at  the  laparotomy.  This  condition  is  generally 
greatly  benefited  by  mere  abdominal  section.     Its  presence  may  be  suspected 
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beforehand  where  the  clinical  signs  of  involvement  of  an  extensive  area  of  the 
peritoneum  are  present,  and  yet  there  is  little  alteration  of  the  pulse-rate,  tempera- 
ture, and  blood-count.  Pneumococcal  and  rheumatic  peritonitis  as  a  rule  cannot 
be  diagnosed  beforehand,  unless  the  patient  has  suffered  for  some  time  from 
known  pneumococcal  or  rheumatic  lesion.  Laparotomy  is  the  best  treatment 
for  these  conditions.  Peritonitis  may  also  follow  upon  unrecognized  intestinal 
obstruction,  but,  with  the  advance  of  diagnosis,  this  condition  is  becoming  fortu- 
nately rare.  A  perforated  Meckel's  diverticulum,  infection  through  the  stump  of 
a  septic  umbilical  cord,  and  a  leaking  pyosalpinx,  are  other  starting-points  of  peri- 
tonitis that  may  be  suspected  beforehand,  but  only  proven  by  means  of  a  lapar- 
otomy. In  a  child  aged  eighteen  months,  with  signs  of  general  peritonitis  of  the 
lower  half  of  the  abdomen,  after  evacuating  about  \\  pints  of  pus,  a  leaking  pyo- 
salpinx was  found  on  the  left  side  ;  this  was  removed,  the  pelvis  drained,  and  the 
patient  made  an  uninterrupted  recovery.  She  had  suffered  from  persistent  vaginal 
discharge  for  some  months  previously,  and  on  account  of  this  history  the  under- 
lying cause  was  suspected  before  operation. 

In  abdominal  tuberculosis,  with  breaking-down  glands  and  a  consequent  in- 
volvement of  their  overlying  peritoneal  coats,  this  group  of  signs  and  symptoms 
may  be  produced.  The  size  of  the  mass,  and  the  absence  of  signs  of  toxaemia,  which 
are  almost  necessarily  present  where  such  an  extensive  lesion  has  been  produced 
by  appendicular  trouble,  are  valuable  signs  indicating  the  type  of  lesion  present  ; 
but  the  condition  requires  operation  for  the  removal  or  evacuation  of  the  glands, 
so  as  to  prevent  dissemination  of  their  contents  throughout  the  abdomen. 

Extraperitoneal  lesions,  such  as  abscesses  arising  from  osteitis  of  the  pelvic 
girdle  or  in  the  glands  along  the  external  iliac  vessels,  may  present  great  difficulties 
in  diagnosis.  When  there  is  any  doubt  in  such  a  case,  an  extraperitoneal  opera- 
tion, such  as  that  used  for  the  approach  to  a  psoas  abscess,  must  be  performed. 
In  one  such  instance  an  abscess  in  the  glands  situated  along  the  external  iliac 
artery  was  opened  and  drained  successfully.  In  another  case,  in  which  the 
presence  of  a  fluctuating  mass  along  the  outer  half  of  Poupart's  ligament  suggested 
the  possibility  of  such  a  condition,  approach  by  that  route  revealed  a  healthy 
extraperitoneal  space.  The  peritoneum  was  therefore  opened  through  the  same 
incision,  2  ounces  of  offensive  pus  were  evacuated,  and  a  gangrenous  appendix, 
which  was  adherent  by  its  apex  to  Poupart's  ligament,  removed.  The  patient 
made  an  uninterrupted  recovery. 

Kectal  examination  may  be  of  some  value  in  a  suspected  case  of  intussusception 
or  of  a  stone  impacted  in  the  pelvic  portion  of  the  ureter. 

The  type  of  case  in  which  it  is  most  difficult  to  arrive  at  a  correct  diagnosis 
is  that  in  which  pain,  experienced  in  the  right  iliac  fossa,  is  not  due  to  a  lesion 
situated  there,  but  is  conducted  or  referred  from  a  lesion  elsewhere.  Such  lesions 
are,  early  pneumonia,  with  involvement  of  the  lower  thoracic  nerves  in  a  pleuritic 
inflammation,  acute  anterior  poliomyelitis  of  the  lower  thoracic  region,  and 
herpes  zoster  of  the  same  spinal  segments.  In  the  first-named  trouble  the  fact  may 
generally  be  elicited,  after  winning  the  confidence  of  the  child,  that  tenderness  does 
not  coincide  with  the  site  of  abdominal  pain,  and  that  therefore  the  lesion  cannot 
be  situated  there.  This  is  a  sign  of  great  value.  Secondly,  when  the  patient  has 
been  convinced  that  pressure  on  the  abdomen  will  not  aggravate  the  pain,  the 
spasm  of  the  abdominal  muscles  relaxes,  showing  that  it  is  a  voluntary  and  not  an 
involuntary  rigidity.     Thirdly,  pressure  behind  over  the  yielding  costal  margin  of 
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a  child  will  often  elicit  gTeat  tenderness  and  aggravation  of  the  conducted  pain  ; 
whilst  of  supreme  importance  is  the  fact  that  the  pulse-respiration  ratio  is  disturbed, 
so  that  a  marked  acceleration  of  the  respiration-rate  out  of  all  proportion  to  the 
pulse-rate  and  temperature  is  observed.  The  diagnosis  is  quite  clear  if  abnormal 
signs  in  the  chest  can  be  detected  ;  but,  unfortunately,  in  the  early  stages  these 
are  seldom  present.  In  poliomyelitis  and  herpes  zoster,  extreme  pain  in  the 
region  of  the  spine  is  generally  experienced,  in  addition  to  the  pain  in  the  iliac 
region,  cutaneous  hyperesthesia  is  often  present,  and  there  is  a  striking  absence  of 
involuntary  muscular  rigidity  and  of  deep-seated  tenderness. 

Treatment. — Kummell  at  the  German  Surgical  Congress,  1910,  recorded  his 
operative  experience  in  cases  of  appendicitis.  In  574  cases  operated  on  within 
forty  hours  of  the  ontset,  12  were  fatal,  a  mortality  of  2  per  cent.  In  262  cases  in 
which  abscess  formation  had  occurred,  39  were  fatal,  a  mortality  of  14-8  per  cent. 
In  206  cases  in  which  diffuse  peritonitis  was  present,  99  were  fatal,  a  mortality  of 
48  per  cent. 

Schnitzler's  results,  from  the  operative  treatment  of  937  acute  cases,  are  as 
follows  : 

Within  forty  hours  of  the  onset,  444  cases  operated  on,  death-rate  6-5  per  cent. ; 
later  than  forty  hours  after  the  onset,  381  cases  operated  on,  death-rate  21  per  cent. 

C.  A.  Mc Williams  records  the  results  of  687  operations  in  the  acute  stage. 
Within  a  short  time  of  the  onset  the  mortality  in  364  cases  was  1-6  per  cent.  In 
the  cases  operated  upon  later  the  mortality  rises  to  42  per  cent.,  and  for  children 
under  ten  years  is  50  per  cent. 

Deaver  records  105  cases  operated  on  within  forty  hours  of  the  onset,  with  a 
death-rate  1-9  per  cent.  Murphy,  recording  the  early  operative  mortality  of  himself, 
Deaver,  Ochsner,  and  the  Mayo  brothers,  in  several  thousand  cases,  estimates  it  at 
2-5  per  cent.  He  also  quotes  Kirmisson  and  Guimbellot,  recording  35  cases  of 
appendicitis  with  abscess  formation  in  children  under  two  years  of  age ;  only  7 
recovered. 

In  79  cases  under  my  care  in  children  under  twelve  years  of  age,  all  of  whom 
were  operated  upon,  there  were  9  deaths.  An  abscess  was  present  in  all  the  fatal 
cases,  and  surgical  advice  had  not  been  sought  for  any  of  them  until  at  least  four 
days  had  elapsed  from  the  onset  of  the  illness.  In  three  of  these  cases  general 
peritonitis  was  present  at  the  time  of  operation. 

A  consideration  of  these  figures  alone  is  sufficient  to  indicate  the  early 
treatment  of  appendicitis  :  Operate  immediately,  and  operate  speedily.  Deaver 
states  that  "  the  mortality  remains  more  than  it  should  be  for  four  reasons  : 
(1)  Failure  to  diagnose  the  disease  sufficiently  early  ;  (2)  failure  to  recognize  the 
gravity  ;  (3)  postponement  of  prompt  surgical  intervention  ;  (4)  incorrect  treat- 
ment in  the  later  stages  of  the  disease."  Pre-operative  and  post-operative  treat- 
ment also  play  important  roles  in  bringing  about  a  successful  issue.  The  adminis- 
tration of  purgatives  and  enemata,  in  the  first  few  hours  of  the  attack,  before  the 
diagnosis  has  been  established,  cannot  be  too  strongly  condemned.  In  the 
conditions  likely  to  be  mistaken  for  appendicitis  their  value  is  small ;  whilst 
if  appendicitis  is  present,  their  action  in  increasing  peristalsis  not  only  tends  to 
spread  the  infection  to  other  parts  of  the  peritoneal  cavity,  but  also  so  promotes 
the  absorption  of  material  by  the  peritoneal  lymphatics  that  the  paralysis  of  the 
intestine  is  rapidly  increased,  and  the  general  powers  of  resistance  of  the  patient 
by  auto-inoculation  progressively  depressed.     Deaver  states  :  "  Purging  does  no 
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good,  but  positive  harm."  Th.  Kocher  writes  that  "  the  castor-oil  treatment 
does  much  harm."  Kiittner  states  that  "  castor-oil  should  be  abandoned  in  the 
treatment."  Kiimmell  expresses  himself  "  in  accord  with  these  views."  The 
experience  of  the  writer  is  entirely  in  agreement  with  these  opinions.  To  obtain 
rest  for  an  inflamed  area  is  the  aim  of  all  surgical  procedure,  and  in  no  part  of 
the  body  is  it  so  urgently  needed  as  in  the  abdominal  cavity.  The  administra- 
tion of  purgatives  in  such  cases  is  a  violation  of  that  principle,  and  will  make 
its  influence  distinctly  felt  over  a  large  series  of  cases.  Distension  and  paralysis 
of  the  intestine  are  frequent,  and  urgent  symptoms  arise  in  those  cases  in  which 
purgatives  have  been  early  administered.  A  gratifying  freedom  from  such  com- 
plications is  the  reward  of  abstinence  from  this  procedure.  From  the  onset  of 
the  attack  until  operation  can  be  performed,  the  patient  should  be  propped  up 
in  the  upright  (Fowler)  position,  hot  fomentations  applied  to  the  painful  area, 
To  t°  Tb"  gram  morphia  with  T^  grain  atropin  given  hypodermically,  a  complete 
abstinence  from  all  food  by  mouth,  including  fluids,  insisted  upon,  and  warm 
continuous  saline  solution  run  into  the  rectum.  In  this  way  thirst  is  quenched, 
the  strength  of  the  patient  maintained,  his  general  condition  improved  by  the 
relief  of  pain,  and  cessation  of  all  peristalsis — since  this  is  initiated  by  any 
ingestion  of  stomach  contents  into  the  alimentary  tract — insures  rest  to  the 
peritoneum.  The  details  of  the  operative  procedure  will  vary  with  the  surgeon  ; 
but  I  strongly  advocate  the  routine  removal  of  the  appendix  in  all  stages  except 
in  those  in  which  the  unfortunate  patient  has  been  allowed  to  become  profoundly 
toxasmic  from  the  presence  of  a  large  abscess  or  general  peritonitis  ;  then  simple 
rapid  drainage  must  suffice,  unless  the  appendix  obviously  presents  in  the  line  of 
incision.  In  the  majority  of  cases  in  which  the  appendix  is  not  obviously  seen,  it 
is  embedded  behind  the  ascending  colon,  and  with  this  knowledge  it  can  be  ex- 
peditiously removed  without  excessive  manipulation  or  prolongation  of  the  opera- 
tion. The  choice  of  antesthetic  in  children  is  a  matter  of  importance.  A  general 
anaesthetic  may  be  given  in  the  early  stage  operation  if  the  constitutional  dis- 
turbance is  slight,  but  open  ether,  for  choice,  after  the  immediate  induction  of 
unconsciousness  by  chloroform.  On  the  other  hand,  if  the  pulse-rate  is  early 
markedly  accelerated,  or  when  a  late  stage  operation  with  an  abscess  present  has  to 
be  performed,  I  unhesitatingly  use  spinal  anaesthesia,  induced  after  the  well-known 
method  of  Tyrrell  Gray.  By  this  method  all  shock  is  avoided,  complete  flaccidity 
of  the  abdominal  muscles  and  intestines  produced,  the  after-risk  of  a  fatal  aceto- 
na?mia,  so  frequently  associated  with  the  administration  of  chloroform  to  children, 
is  minimized,  and  the  patient  invariably  leaves  the  operating-table  with  his  general 
condition  in  no  way  impaired  as  the  immediate  sequel  of  the  operation.  On  the 
completion  of  the  operation  the  patient  is  put  to  bed  in  the  Fowler  position,  and 
the  continuous  administration  per  rectum  of  warm  normal  saline  solution  begun. 
This  may  be  maintained  for  a  week  if  necessary  as  the  only  source  of  alimentation  ; 
but  the  absence  of  readily  assimilable  carbohydrate  from  a  child's  dietary  has  been 
shown  by  Frew  to  result  in  the  appearance  of  acetonamiia  in  100  per  cent,  of 
all  children  between  the  ages  of  two  and  five  years,  irrespective  of  any  disease 
from  which  they  happen  to  be  suffering.  I  therefore  have  the  saline  for  rectal 
feeding  prepared  so  that  it  contains  20  per  cent,  of  glucose,  and  even  then,  should 
acetonuria  be  found  to  be  present  subsequently,  any  quantity  of  a  2  per  cent, 
solution  of  glucose,  from  £  to  lj  pints,  must  be  immediately  ran  into  a  vein  or 
subcutaneously,  and  if  necessary  this  must  be  augmented  by  the  administration 
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by  mouth  of  ounce  doses  every  hour  of  a  concentrated  solution  of  glucose.  At 
the  end  of  every  twenty-four  hours  the  rectum  must  be  washed  out  with  warm 
boracic  lotion,  introduced  through  a  channelled  catheter  to  overcome  the  slightly 
irritant  action  of  the  glucose  solution.  Small  doses  of  morphia  and  atropin  are 
given  hypodermically  to  relieve  pain  and  to  insure  sleep.  By  rigid  adherence 
to  this  procedure  as  a  routine  I  have  never  yet  seen  post-operative  distension 
of  the  intestines  occur  so  as  to  be  a  source  of  anxiety.  The  greatest  accumulation 
of  flatus  that  occurs  is  readily  removed  by  the  passage  of  a  long  rectal  tube, 
and  this  is  only  necessary  on  rare  occasions.  Vomiting  is  best  treated  by  gastric 
lavage.  No  food  should  be  given  by  mouth  until  the  pulse-rate  is  approxi- 
mately normal.  The  bowels  should  be  left  to  act  spontaneously,  even  if  this 
means  waiting  for  a  week.  The  injuriousness  of  any  attempt  to  make  them 
act  artificially  is  well  emphasized  by  the  temporary  rise  of  the  temperature  that  is 
associated  with  it.  A.  E.  Barker  pointed  this  out  twenty  years  ago,  and  my 
experience  is  fully  in  accord  with  the  valuable  principles  in  the  after-treatment 
of  abdominal  surgical  cases  which  he  laid  down  so  long  ago.  When  the  appendix 
has  not  been  removed,  a  second  operation  for  its  removal  should  always  be  per- 
formed, as  soon  as  possible  after  the  wound  of  the  first  operation  has  healed.  This 
necessity  of  a  second  operation  should  become  increasingly  rare.  It  only  arises 
because  of  the  dangerous  delay  in  seeking  surgical  relief  in  the  first  attack,  or  on 
account  of  lack  of  skill  or  experience  on  the  part  of  the  operator  in  finding  a  hidden 
appendix  when  the  illness  has  only  been  in  progress  for  a  few  hours. 

Complications. — A  fsecal  fistula  but  rarely  follows  in  children,  and  only  occurs 
when  the  operation  is  done  late  in  an  acute  attack  or  when  the  appendix  has  not 
been  removed.  Similarly,  subphrenic,  hepatic,  and  pleural  abscesses  may  develop, 
but  as  a  rule  they  are  the  direct  outcome  of  delay  in  surgical  interference.  Bacilluria, 
with  the  presence  of  B.  coli  communis  in  the  urine,  is  often  present,  but  disappears 
as  healing  ensues.  Urotropin  may  be  given.  I  have  met  with  no  instances  of 
intestinal  obstruction  or  general  peritonitis  following  on  the  operation  in  the  acute 
stage,  although  they  have  been  recorded.  Bronchitis  or  pneumonia  occasionally 
supervene.  The  most  dreaded  after-complication  is  the  onset  of  acetonaemia,  but 
the  adoption  of  the  measure  for  forestalling  and  treating  it,  already  alluded  to, 
has  so  far  been  rewarded  with  a  complete  freedom  from  it.  The  signs  of  its 
onset  are  drowsiness,  slight  cyanosis,  large,  sluggish  pupils,  a  dangerously  ac- 
celerated pulse-rate,  vomiting  (often  only  very  slight),  and  the  presence  of  acetone 
in  the  urine,  as  revealed  by  Bothera's  method  of  testing.  At  the  same  time  there 
is  an  absence  of  all  signs  of  spreading  inflammation  from  the  operation  area,  and 
post-mortem  examinations  on  recorded  fatal  cases  have  shown  the  correctness  of 
the  clinical  diagnosis. 

Anomalies. — The  appendix  may  be  present  in  the  sac  of  an  inguinal  or  femoral 
hernia  on  either  side,  and  may  there  undergo  inflammation.  Such  an  attack  can 
hardly  be  differentiated  from  strangulation  of  the  hernial  contents,  and  is  a  reason 
for  early  operation  in  such  cases.  It  is  sometimes  present  on  the  left  side  of  the 
abdomen,  but  in  that  situation  it  will  manifest  the  same  signs  of  disorder  although 
with  a  different  distribution  of  the  characteristic  pain  and  tenderness.  Barely 
the  appendix  is  the  starting-point  of  an  intussusception.  A  neglected  abscess 
may  track  upwards  and  point  in  the  loin  as  a  perinephritic  abscess,  or  may  pass 
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downwards  and  inwards  into  the  pelvis,  forming  a  pararectal  abscess,  or,  passing 
downwards  and  outwards  from  the  right  iliac  fossa,  may  escape  beneath  Poupart's 
ligament,  and  eventually  invade  the  hip-joint. 
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DISEASES  OF  THE  STOMACH. 

Congenital  Pyloric  Stenosis — Synonyms. — Congenital  gastric  spasm  ;  Congenital 
spastic  hypertrophy  of  the  pylorus,  etc. 

The  first  description  of  a  case  of  this  disease  was  published  by  Hezekiah  Beardsley 
in  the  year  1788.  In  the  middle  of  last  century  cases  were  described  by  Williamson 
and  by  Dawosky,  but  it  was  not  until  the  year  1888  that  a  paper  by  Hirschsprung 
first  attracted  any  serious  attention  to  it.  Even  after  that  date  some  time  elapsed 
before  the  disease  attained  any  wide  recognition,  but  a  large  number  of  cases 
have  now  been  described  in  the  English-speaking  countries  and  in  Germany, 
although  in  France  and  in  the  Latin  countries  it  appears  to  be  either  not  so  often 
met  with  or  not  so  well  recognized. 

^Etiology. — But  little  is  known  of  the  aetiology  of  the  affection.  It  occurs 
much  more  frequently  in  boys  than  in  girls,  80  per  cent,  of  the  cases  being  in  the 
male  sex.  First-born  children  also  are  relatively  much  more  often  affected.  Thus, 
out  of  nineteen  cases  recorded  by  Davidson,  no  fewer  than  ten  were  in  first  children. 
It  is  rare  to  find  more  than  one  case  occurring  in  the  same  family.  The  way  in 
which  the  child  is  fed  appears  to  have  no  influence  in  determining  the  onset  of  the 
disease  ;  indeed,  in  a  majority  of  the  cases  the  child  has  been  at  the  breast  till  the 
first  symptoms  appeared.  Social  surroundings  also  appear  to  have  nothing  to  do 
with  the  aetiology,  the  affection  being  quite  as  common  in  private  as  in  hospital 
practice. 

Symptoms. — The  symptoms  are  few  and  suggestive,  the  most  prominent  being 
persistent  vomiting.  It  should  be  specially  noted  that  the  vomiting  rarely  dates 
from  birth,  but  usually  makes  its  appearance  between  the  second  and  fourth  weeks. 
It  is  often  what  is  called  "  projectile  "  in  character,  and  more  material  is  apt  to  be 
brought  up  than  was  swallowed  at  the  last  meal.  It  usually  comes  on  soon  after  a 
feed,  the  vomited  material  consisting  of  curdled  milk,  mixed  sooner  or  later  with 
mucus,  and  occasionally  with  streaks  of  blood.     There  is  one  curious  fact  about  the 
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vomiting— namely,  its  tendency  to  cease  for  some  tours  with  any  change  of  food, 
and  to  recur  again  as  violently  as  ever. 

At  the  outset,  at  least,  the  vomiting  is  accompanied  by  constipation,  which 
helps  to  distinguish  it  from  dyspeptic  vomiting,  in  which  diarrhoea  is  usually  present. 
The  constipation  is  sometimes  spoken  of  as  a  "  pseudo-constipation,"  inasmuch  as  it 
is  not  due  to  any  disorder  of  the  intestine,  but  simply  to  a  failure  of  the  food  to  find 
its  way  into  the  bowel  at  all. 

Meanwhile  the  child  rapidly  loses  weight,  and  soon  becomes  extremely  emaciated. 
The  wasting,  however,  is  not  like  that  met  with  in  cachexia.     The  child  is  not 


Figs.  14  and  15. — Photographs  of  Two  Infants,  showing  Well-Marked  Peristalsis 
of  the  Stomach  in  Congenital  Pyloric  Stenosis. 


anaemic,  but  simply  looks  starved,  and  often  remains  surprisingly  bright  in  spite  of 
it.  In  this  respect  it  differs  from  the  wasting  of  most  forms  of  organic  disease,  and 
to  the  experienced  eye  the  difference  often  suggests  a  correct  diagnosis. 

The  Physical  Signs  are  few,  but  sufficiently  characteristic.  In  the  first  place 
the  stomach  is  dilated,  and  may  cause  a  swelling  in  the  upper  part  of  the  abdomen, 
which  is  all  the  more  striking  in  contrast  with  the  attenuation  of  the  rest  of  the 
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trunk.  On  light  percussion  it  can  often  be  found  that  the  greater  curvature  reaches 
down  to,  or  even  much  below,  the  level  of  the  umbilicus.  Most  characteristic  of  all 
is  the  appearance  of  waves  of  visible  peristalsis  (Figs.  14  and  15).  These  are  best 
seen  shortly  after  a  feed  has  been  given,  and  if  they  are  lazy  in  making  their  appear- 
ance, they  can  often  be  called  forth  by  a  little  gentle  massage  of  the  upper  abdomen. 
The  waves  of  contraction  begin  at  the  left  side,  where  a  rounded  swelling  about 
the  size  of  a  golf-ball  appears  below  the  left  costal  margin,  and  travels  somewhat 
leisurely  across  the  abdomen  in  an  oblique  direction,  and  downwards  and  to  the 
right.  Before  one  wave  has  disappeared  another  makes  its  appearance,  so  that  an 
hourglass-shaped  swelling  can  be  seen  reaching  across  the  abdomen.  Sometimes 
three  waves  are  present  simultaneously. 

This  vigorous  peristalsis  is  pathognomonic  in  the  child,  as  in  the  adult,  of  some 
obstruction  at  the  outlet  of  the  stomach,  and  is  therefore  of  great  diagnostic  value. 

Curiously  enough,  it  does  not 
seem  to  cause  much,  if  any,  pain, 
and  the  child  will  often  lie  quite 
placidly  whilst  the  waves  course  in 
succession  across  the  organ. 

The  third  sign  is  the  presence 
of  a  pyloric  tumour.  It  should 
be  felt  for  to  the  right  of  the 
middle  line,  and  one  should  try  to 
get  underneath  the  stomach  and 
compress  the  pylorus  against  the 
right  side  of  the  vertebral  column. 
As  the  late  George  Carpenter 
pointed  out,  it  is  often  best  felt 
by  trying  to  pinch  up  the  deeper 
structures.  Sometimes  the  pylorus 
is  so  tucked  up  under  the  liver 
that  no  tumour  can  be  felt,  but  if 
one  is  successful  it  feels  like  a 
hard  lump  almost  the  size  of  a 
hazelnut,  but  somewhat  elongated. 

Ibrahim  has  pointed  out  that  there  is  often  a  pronounced  diastasis  of  the  recti 
muscles  in  these  cases,  but  this  is  no  doubt  due  simply  to  the  distension  of  the  upper 
abdomen,  and  is  of  no  special  value  in  diagnosis. 

The  combination  of  symptoms  and  signs,  then,  on  which  one  relies  for  establish- 
ing the  existence  of  congenital  pyloric  stenosis  is — (1)  Vomiting  of  the  character 
already  mentioned  coming  on  within  the  first  few  weeks  of  life,  and  accompanied  by 
"  pseudo-constipation  "  and  wasting  ;  (2)  the  presence  of  visible  gastric  peristalsis  ; 
(3)  the  existence  of  a  pyloric  tumour,  if  it  can  be  felt. 

Pathology— 1.  Morbid  Anatomy.— The  stomach,  in  early  life,  exhibits  very 
clearly  the  division  of  the  pyloric  portion  into  the  two  segments  known  as  the 
"pyloric  vestibule"  and  the  "pyloric  canal."  The  latter  is  particularly  well 
marked,  forming  a  tube  about  3  inches  long,  which  begins  at  the  sulcus  intermedius, 
and  ends  at  the  pyloro-duodenal  junction.  If  one  examines  the  stomach  from  a 
case  of  congenital  pyloric  stenosis  after  death,  one  is  at  once  struck  by  the  enormous 


Fig.  16. — Stomach  with  Congenital  Pyloric 
Stenosis.     Prom  an  Infant  aged  Six  Weeks. 

The  stomach  capacity  was  5J  ounces  ;  the 
normal  capacity  is  about  2  ounces.  (From 
St.  Bartholomew' s  Hospital  Museum.) 
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development  of  the  whole  pyloric  canal,  which  forms  a  dense,  almost  cartilaginous, 
tube,  the  extremity  of  which  projects  into  the  duodenum  in  much  the  same  way, 
it  has  been  remarked,  as  the  cervix  uteri  projects  into  the  vagina.  In  addition,  the 
wall  of  the  pyloric  vestibule  is  also  thickened,  and,  indeed,  that  of  the  whole 
stomach  to  some  extent,  including  even  in  some  cases  the  lower  end  of  the 
oesophagus. 

It  will  be  observed,  too,  that  the  mucous  membrane  of  the  pyloric  canal  is 
thrown  into  longitudinal  folds,  the  ends  of  which  often  project  into  the  vestibule. 

On  microscopic  examination,  it  is  found  that  the  thickening  of  the  wall  of  the 
pyloric  canal  is  due  almost  entirely  to  an  enormous  development  of  the  circular 
muscular  fibres,  although  the  longitudinal  layer  is  also  thickened,  and  the  mucous 
and  submucous  coats  to  some  extent.  More  careful  examination  shows  that  the 
muscle  fibres  are  not  only  increased  in  number,  but  that  each  individual  fibre  is  also 
broader  than  normal  (Davidson). 

2.  Pathogeny. — So  far  all  observers  are  agreed,  but  it  is  when  one  passes  on 
to  inquire  how  these  changes  are  brought  about  that  differences  of  opinion  begin. 
Two  distinct  views  are  held  : 

(1)  That  the  thickening  of  the  pyloric  canal  is  to  be  regarded  as  a  congenital 
malformation. 

(2)  That  it  is  due  to  overwork,  the  consequence  of  a  long-continued  spastic 
contraction. 

We  shall  consider  immediately  which  of  these  views  best  fits  in  with  the  clinical 
history  and  symptoms  of  the  disease,  but  meanwhile  we  may  examine  them  in 
greater  detail. 

(1)  A  study  of  the  "  architecture  "  of  the  thickened  muscle  layer  of  the  pyloric 
canal  shows  that  it  is  certainly  not  to  be  regarded  as  a  tumour  formation  (Wernstedt), 
but  rather  as  a  hyperplasia.  As  Cautley  has  put  it  :  "  Nature  in  her  extreme 
anxiety  to  provide  an  efficient  pyloric  sphincter  has  overexerted  herself,  and  pro- 
duced too  great  a  quantity  of  muscular  tissue."  Granted  that  this  were  so,  it  is 
difficult  to  see  why  obstruction  should  result,  for  the  mere  thickness  of  the  muscular 
coat  should  not  prevent  its  relaxing  to  allow  the  escape  of  the  stomach  contents 
when  required.  It  has  also  been  pointed  out  as  an  a  priori  objection  to  this 
hypothesis  that  infants  who  suffer  from  congenital  pyloric  stenosis  have  no  special 
tendency  to  exhibit  malformations  elsewhere,  although  it  is  well  known  that,  as 
a  rule,  a  malformation  in  one  part  of  the  body  is  apt  to  be  accompanied  by 
congenital  abnormalities  in  others. 

(2)  The  supporters  of  the  spasm  hypothesis  have  got  to  show — (a)  How  spasm 
may  be  set  up  ;  (b)  that  it  is  capable  of  leading  to  consecutive  hypertrophy. 

(a)  As  regards  the  cause  of  the  spasm,  it  has  been  suggested  that  it  is  due  to 
an  inco-ordination  in  the  pyloric  mechanism — a  sort  of  "  stammer  "  of  the  pylorus 
— beginning,  perhaps,  in  intra-uterine  life  (Thomson),  whereby,  when  the  waves 
of  peristalsis  reach  it,  instead  of  opening,  as  it  should  do,  it  remains  closed.  It  has 
also  been  attributed  (Shattock)  to  a  hyperesthesia  of  the  mucous  membrane  in 
the  neighbourhood  of  the  pylorus,  which  induces  reflex  contraction — an  "  hysterical" 
pylorus,  as  it  has  been  called.  A  third  group  of  writers  would  attribute  the  spasm 
to  a  disorder  of  the  chemical  mechanism  of  the  pylorus.  They  have  tried  to  show 
that  there  is  hyperacidity  of  the  gastric  contents  in  these  cases,  and  that  this 
hyperacidity  induces  the  spasm  (Engel,  Pfaundler).  This  hypothesis,  however,  will 
certainly  not  hold  water,  for  (i.)  it  has  been  shown  that  there  is  no  real  hyper- 
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acidity  of  the  gastric  juice  in  these  cases  at  all  (Miller  and  Wilcox),  (ii.)  Where 
hyperacidity  exists  it  is  almost  certainly  the  result  of  the  pyloric  obstruction,  and 
not  the  cause  of  it  (Ibrahim,  Feer),  being  comparable  to  the  hyperacidity  found 
in  cases  of  benign  stenosis  of  the  pylorus  in  adults,  which  is  now  admitted  to  be 
due  to  the  continuous  stimulation  of  the  gastric  mucous  membrane  by  the  retained 
contents,  (iii.)  In  any  case  experimental  evidence  (Gannon)  goes  to  show  that 
acid  on  the  gastric  side  of  the  pylorus  induces  relaxation  of  the  pyloric  sphincter, 
and  not  contraction  of  it. 

(6)  The  assumption  that  prolonged  spasm  of  the  pyloric  canal  can  lead  to 
hypertrophy  of  its  muscular  coat  also  involves  certain  difficulties.  It  would  be 
contrary  to  pathological  law  that  this  should  happen,  unless  the  muscle  is  not 
merely  contracted,  but  contracted  upon  something,  so  that  its  fibres  are  kept  in 
a  state  of  "  extension  "  at  the  same  time.  If  it  be  admitted,  however,  that  the 
pyloric  canal  in  infancy  is  a  regulating  mechanism  which  controls  the  passage  of 
the  gastric  contents  from  the  stomach  to  the  duodenum,  this  difficulty  disappears, 
for  in  that  case  it  would  be  comparable  to  the  arterioles  which  regulate  the  flow 
of  blood  from  the  arteries  to  the  capillaries  ;  and  it  is  admitted  that  prolonged 
contraction  of  the  arterioles  can  lead  to  hypertrophy  of  their  muscular  coat. 

A  greater  difficulty  is  to  explain  the  rapid  development  of  the  hypertrophy 
by  this  hypothesis.  Operation  within  as  short  a  time  as  three  weeks  from  the  first 
appearance  of  symptoms  has  shown  the  hypertrophy  to  be  already  present  in  a 
marked  degree,  and  it  is  difficult  to  conceive  how  "  overwork  "  of  the  muscle 
could  have  led  to  so  great  an  overgrowth  of  it  so  quickly. 

It  will  be  observed  that  there  are  great  difficulties  in  the  way  of  accepting 
either  the  congenital  hyperplasia  or  the  spasm  hypothesis,  whilst  the  compromise 
suggested  by  some — that  there  is  both  hyperplasia  and  spasm — has  the  difficulties 
of  both  combined. 

Putting  aside  these  prima  facie  objections,  let  us  now  inquire  which  hypothesis 
best  fits  the  clinical  facts. 

We  have  already  seen  that  there  is  some  difficulty  in  understanding  how  a  mere 
hyperplasia  of  the  spliincter  can  produce  obstruction  at  all ;  but,  waiving  this 
objection,  any  acceptable  interpretation  of  the  pathological  appearances  must 
explain  these  two  important  facts  in  the  clinical  history  of  the  disease  : 

1.  That  the  symptoms  are  not  truly  congenital,  but  often  only  come  on  some 
weeks  after  birth. 

2.  That  the  condition  is  capable  of  being  recovered  from  without  operation. 
Now,  it  is  obvious  that  the  spasm  hypothesis  fits  in  best  with  both  of  these  facts. 

Granted  that  spasm  can  be  brought  about  somehow,  it  is  really  easier  to  understand 
its  supervention  some  time  after  birth  than  its  occurrence  congenitally  or  in  utero, 
whilst  there  is  no  reason  why,  when  it  passes  off,  a  return  to  a  normal  state  should 
not  be  possible.  On  the  other  hand,  no  plausible  reason  has  been  advanced  for 
the  delay  in  the  appearance  of  the  symptoms  on  the  assumption  that  the  obstruction 
is  due  to  a  congenital  abnormality  of  structure,  nor  can  we  understand  how,  if  that 
were  the  true  pathology,  cures  without  operation  would  be  possible. 

The  a  priori  difficulties,  therefore,  are  all  in  the  way  of  spasm  ;  the  clinical 
difficulties,  in  that  of  hyperplasia. 

Diagnosis.— Congenital  pyloric  stenosis  is  distinguished  from  ordinary  indi- 
gestion in  infancy  by  the  projectile  character  of  the  vomiting  and  by  the  presence 
of  visible  gastric  peristalsis.  The  co-existence  of  constipation  is  also  strongly  m 
5  *  13 


104  DISEASES  OF  CHILDREN 

favour  of  pyloric  stenosis,  most  cases  of  dyspepsia  in  babies  being  accompanied 
by  diarrhoea.  The  sex  of  the  child  must  also  be  taken  into  account,  and  one 
should  always  be  reluctant  to  diagnose  pyloric  stenosis  in  a  girl.  Congenital 
stricture  of  the  duodenum  gives  exactly  the  same  symptoms  and  signs  as  a  case 
of  pyloric  stenosis,  except  that  no  tumour  can  be  felt.  The  distinction  of  the 
two  conditions,  however,  may  be  impossible  during  life. 

Prognosis  and  Course. — It  is  difficult  to  arrive  at  an  accurate  estimate  of  the 
mortality  in  pyloric  stenosis,  as  the  statistics  given  by  different  writers  vary  con- 
siderably, and  seem  to  depend  to  a  large  extent  on  the  method  of  treatment  adopted. 
The  writer  has  treated  twenty  consecutive  cases  in  private  practice  by  medical 
means,  with  seventeen  recoveries.  This  is  perhaps  an  exceptionally  fortunate 
experience,  but  others  have  obtained  even  better  results.  Thus,  Heubner  records 
nineteen  recoveries  out  of  twenty-one  cases  treated  medically,  and  Starck  eleven 
out  of  twelve  ;  whilst  of  six  cases  reported  by  Bloch,  and  not  operated  upon,  all 
did  well  ;  and  Bendix  has  had  no  fewer  than  thirty  recoveries  out  of  thirty-two 
treated  by  medical  measures  alone. 

The  results  of  cases  treated  in  hospital,  however,  are,  in  this  country  at  least, 
much  less  favourable.  At  Great  Ormond  Street  the  mortality  has  been  78  per 
cent,  in  a  series  of  sixty-four  cases  all  treated  medically.  One  may  contrast 
with  these  figures  the  results  yielded  by  operative  treatment.  Of  these,  the  most 
favourable,  so  far  as  the  writer  knows,  are  those  of  Burghard,  who  had  eleven 
recoveries  out  of  sixteen  cases,  a  mortality  of  31  per  cent.  Cautley  reports  six 
recoveries  out  of  seven  cases  operated  upon  in  private,  but  a  mortality  of  four  out 
of  five  hospital  cases.  Of  twenty-three  cases  under  the  care  of  Thomson,  which 
were  treated  by  operation  (most  of  them  by  Stiles),  fifteen  died,  a  mortality  of 
65  per  cent.  We  shall  probably  not  be  far  from  the  truth  if  we  accept  Ibrahim's 
estimate  of  50  per  cent,  as  the  probable  mortality  amongst  all  cases  submitted  to 
operation.  It  must  be  admitted  that  such  statistics  do  not  do  justice  to  the 
surgeon,  for  no  doubt  in  many  of  the  cases  operation  was  only  performed  as  a  last 
resort,  and  when  the  chances  of  recovery  in  any  event  were  but  small,  but  they 
are  the  only  material  available  for  forming  a  judgment.  In  the  great  majority 
of  cases  treated  successfully  by  medical  means,  the  recovery  appears  to  be  complete 
and  permanent,  and  no  impairment  of  the  general  health  or  gastric  functions 
remains.  In  exceptional  cases,  however,  some  degree  of  dilatation  of  the  stomach 
may  persist. 

The  usual  course  of  the  disease  under  medical  treatment  is  that  the  vomiting 
ceases  quite  soon,  but  in  spite  of  this  the  infant  does  not  usually  gain  weight ; 
indeed,  it  may  even  go  on  losing,  and  there  may  be  little  or  no  progress  for  weeks, 
sometimes  not  until  the  fifth  month.  With  perseverance,  however,  improvement 
finally  sets  in,  and  often  quite  suddenly  the  child  starts  to  gain  weight.  This 
sudden  change  for  the  better  is  often  very  striking,  and  has  also  been  remarked  by 
Heubner. 

Sometimes,  on  the  other  hand,  and  all  too  often  in  hospital  cases,  the  issue  is 
not  so  happy,  and,  in  spite  of  the  cessation  of  vomiting  and  the  consumption  of  a 
fair  amount  of  food,  the  weight  refuses  to  rise,  and  the  child  eventually  succumbs, 
apparently  as  the  result  of  an  "  alimentary  toxfemia,"  which  seems  to  be  the  conse- 
quence of  an  atrophy  of  the  bowel,  with  impairment  of  the  power  of  absorption, 
probably  brought  about  by  the  long  period  of  virtual  starvation  through  which 
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the  infant  lias  passed.     In  other  cases,  again,  one  is  disappointed  by  a  sudden 
and  inexplicable  collapse  just  when  all  seemed  to  be  going  well. 

Treatment. — So  soon  as  the  diagnosis  of  pyloric  stenosis  has  been  made,  the 
question  as  to  whether  the  case  is  to  be  treated  medically  or  by  operation  will  arise. 
This  is  an  extremely  difficult  question  to  answer,  and  opinion  upon  it  is  sharply 
divided.  The  writer's  own  view  is  that  in  the  great  majority  of  cases  operation  is 
not  required.  Others,  however,  hold  that  if,  after  three,  or  at  most  six,  weeks  of 
medical  treatment,  no  decided  improvement  has  occurred,  operation  should  be 
performed  without  further  delay.  The  type  of  case  with  which  one  has  to  deal 
may  also  afford  some  indications  as  to  the  line  to  be  adopted.  Thus,  if  the 
symptoms  have  set  in  very  early  and  with  great  severity,  operation  is  more  likely 
to  be  necessary  than  in  one  in  which  the  symptoms  are  milder  and  later  in  appearing. 
There  is  no  case,  however,  in  which  it  can  certainly  be  predicted  that  its  recovery 
without  operation  is  impossible. 

1.  Medical  Treatment. — The  essentials  are  careful  feeding  and  daily  lavage  of 
the  stomach.  As  regards  the  kind  of  food,  breast  milk  is  probably  the  most  suit- 
able, but,  owing  to  the  frequent  intervals  at  which  food  must  be  given,  suckling  is 
impracticable.  The  breast  milk  may  be  drawn  off  and  given  by  a  spoon,  but  usually 
this  practice  results  in  a  speedy  cessation  of  the  appearance  of  milk,  and  has  to  be 
abandoned.  In  that  case,  or  if,  as  often  happens,  the  child  has  already  been  weaned 
before  the  diagnosis  has  been  made,  thoroughly  peptonized  and  diluted  cow's  milk 
is  the  best  substitute ;  but  dried  milk,  such  as  Glaxo,  or  mixtures  of  whey,  egg- 
albumin,  and  lactose,  supplemented  occasionally  by  somatose,  may  also  be  used. 
The  marked  fat  retention  which  has  been  found  to  take  place  where  there  is  a 
block  at  the  pylorus  has  induced  some  to  exclude  all  fat  as  much  as  possible  from 
the  food.  It  has  not  been  found,  however,  that  this  is  of  any  great  benefit  in 
practice,  and  if  the  stomach  is  being  regularly  washed  out  it  is  probably  unnecessary. 

One  must  feel  one's  way  as  to  the  amount  to  be  given  at  a  time,  beginning, 
perhaps,  with  an  ounce  every  hour,  and  gradually  increasing  the  quantity  and 
intervals  as  the  vomiting  subsides.  This  plan  is  much  better  than  feeding  at  long 
intervals,  as  some  advise.  After  the  feed  the  child  should  be  kept  lying  flat,  and 
not  moved  about,  in  order  to  minimize  the  chance  of  vomiting.  The  stomach 
should  be  regularly  washed  out  once  or  twice  a  day,  according  to  the  frequency  of 
the  vomiting,  with  a  solution  of  bicarbonate  of  soda  (1  drachm  to  the  pint).  That 
it  is  possible  to  treat  cases  successfully  without  this,  the  results  obtained  by  Heubner, 
who  does  not  employ  it,  clearly  show ;  but  it  certainly  adds  to  the  comfort  of  the 
patient,  and,  by  lessening  the  frequency  of  the  vomiting,  diminishes  exhaustion 
and  facilitates  sleep.  By  removing  retention  products  and  mucus  it  also  lessens 
the  catarrh  and  swelling  of  the  mucous  membrane,  and  may  in  this  way  favour  the 
escape  of  the  contents  through  the  narrowed  pylorus. 

The  technique  of  gastric  lavage  in  infancy  is  described  elsewhere.  As  subsidiary 
measures,  the  German  plan  of  applying  continuous  poultices  to  the  epigastrium  is  of 
value,  and  great  care  should  be  taken,  as  in  all  underfed  babies,  to  maintain  the 
body  heat. 

If  vomiting  be  severe,  and  the  amount  of  food  which  passes  out  of  the  stomach 
very  small,  fluid  should  be  supplied  per  rectum  in  the  form  of  enemata  of  normal 
saline,  2  to  3  ounces  being  given  at  a  time  twice  or  thrice  daily.  These  are  of 
great  value  in  supplying  a  sufficiency  of  fluid  to  the  tissues,  and  in  promoting  elimina- 
tion of  waste  products  by  the  kidneys. 
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Drugs  are  of  little  help,  but  minute  doses  of  opium  (say  ^  minim  of  the  tincture 
before  each  feed)  are  strongly  recommended  by  some.  The  bowels  may  be  kept 
open  by  the  use  of  small  enemata  or  soap  suppositories,  or  by  the  administration 
of  phenolphthalem  (J  grain)  by  the  mouth. 

2.  Surgical  Treatment. — If  operation  be  decided  upon,  the  choice  lies  between 
pyloroplasty  and  posterior  gastroenterostomy,  but  the  relative  merits  of  these 
procedures  cannot  be  discussed  here. 
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Dilatation  o£  the  Stomach. — Organic  dilatation  is  met  with  in  cases  of  con- 
genital stenosis  of  the  pylorus  or  duodenum  ;  acquired  stenosis  of  the  pylorus 
leading  to  dilatation  of  the  stomach  is  practically  unknown  in  early  life.  The 
symptoms  and  signs  of  dilatation  are  described  in  the  section  on  Congenital 
Pyloric  Stenosis.  In  those  patients  who  survive,  the  dilatation  usually  disappears 
before  the  end  of  the  first  year,  but  in  rare  cases  it  may  persist  in  a  greater  or 
lesser  degree.  The  symptoms  and  signs  are  then  the  same  as  those  of  obstructive 
dilatation  in  the  adult,  and  the  best  treatment  is  by  operation. 

Atonic  or  Primary  Dilatation  of  the  stomach  is  not  uncommon  in  a  minor  degree 
in  children  who  sutler  from  chronic  indigestion  (p.  154),  especially  in  those  who  are 
addicted  to  overeating  or  to  drinking  large  quantities  of  liquid  with  their  meals. 
It  is  sometimes  met  with  also  in  rickety  infants,  although  the  importance  which 
has  been  attached  to  it  as  a  factor  in  the  production  of  rickets  by  some  French 
writers  is  greatly  exaggerated. 

The  symptoms  of  atonic  dilatation  are  the  same  as  those  of  chronic  indigestion, 
and  the  chief  sign  of  it  is  the  presence  of  an  epigastric  splash,  which  can  be  elicited 
several  hours  after  a  meal. 

Treatment  must  proceed  on  the  lines  laid  down  for  cases  of  chronic  indigestion 
(p.  155),  but  it  is  specially  important  that  the  meals  should  be  as  dry  as  possible. 
Bitter  tonics,  strychnine,  massage,  and  exercises,  are  all  of  help.  Lavage  is  never 
called  for. 

Acute  Dilatation  may  occur  after  abdominal  operations  in  children,  just  as  it  may 
in  the  adult,  and  it  is  also  sometimes  met  with  as  a  terminal  event  in  children 
who  are  dying  from  exhaustion  particularly  associated  with  respiratory  diseases. 
In  these  cases  the  intestines  also  become  greatly  distended  with  gas,  and  the  pushing 
up  of  the  diaphragm  which  results  may  contribute  to  the  fatal  issue. 

The  best  treatment  in  such  cases  is  the  passage  of  a  stomach-tube  to  relieve 
tension,  and  the  hypodermic  injection  of  strychnine. 

Hair-Ball. — In  children  who  habitually  chew  hair,  a  matted  mass  forming  a  hair- 
ball  may  form  in  the  stomach.  The  diagnosis  can  be  made  from  the  history,  in 
conjunction,  with  the  presence  in  the  abdomen  of  a  tumour  which  outlines  the 
stomach,  and  produces  a  crackling  sensation  on  palpation.  Confirmatory  evidence 
is  furnished  by  the  passage  of  a  stomach-tube,  when  it  will  be  found  that  the  tube 
cannot  be  passed  beyond  the  cardiac  orifice,  and  that  it  is  not  possible  to  get  much 
fluid  into  the  stomach.  Small  bundles  of  hair  may  also  be  detected  in  the  stools. 
The  treatment  is  by  operation,  and  the  prognosis  is  good. 
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Ulcer  of  the  Stomach. — Superficial  erosions  of  the  mucous  membrane  of  the 
stomach  are  met  with  in  cases  of  the  hemorrhagic  disease  (p.  92),  in  septic  con- 
ditions, and  also  in  acute  gastritis.  They  may  lead  to  more  or  less  haematemesis. 
Extensive  ulceration  occurs  as  the  result  of  the  swallowing  of  corrosives,  or  it  may 
follow  injury  by  foreign  bodies.  Tuberculous  ulcers  are  also  met  with  occasionally 
in  children  who  have  succumbed  to  general  tuberculosis,  but  they  do  not  produce 
any  symptoms  which  can  be  recognized  during  life.  The  peptic  ulcer,  so  common 
in  the  adult,  is  very  Tare  in  childhood.  Cases  have  been  collected  by  Jacobi  and 
others.  Perforation  and  peritonitis  have  sometimes  resulted  from  the  ulcer,  but 
the  diagnosis  can  rarely  be  made  during  life  unless  at  operation. 
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Tumours  of  the  Stomach. — Sarcoma  and  carcinoma  of  the  stomach  may  occur 
in  childhood,  but  both  are  excessively  rare,  and  are  almost  incapable  of  being 
diagnosed  during  life. 

DISEASES  OF  THE  RECTUM  AND  ANUS. 

Congenital  Malformations. — Imperfect  development  of  the  hinder  end  of  the 
primitive  gut  from  which  the  rectum  is  derived,  or  of  the  proctodeum  or  anal 
dimple  from  which  the  anal  canal  proper  is  formed,  or  of  both,  results  in  many 
types  of  so-called  "  imperforate  anus."  This  term  should  only  be  used,  however, 
when  the  development  of  the  proctodeum  is  imperfect.  There  may  then  be  found 
no  trace  of  an  anus,  or  it  may  be  represented  by  a  dimple,  by  a  solid  fibrous  cord, 
or  by  a  blind  cul-de-sac,  with  a  septum  of  varying  density  intervening  between 
it  and  the  lumen  of  the  rectum.  Sometimes  merely  narrowing  of  an  apparently 
normal  anal  canal  is  present.  Atresia  of  the  rectum  as  a  congenital  anomaly  of 
varied  extent  may  be  associated  with  any  of  the  foregoing  anal  imperfections  or 
with  a  normal  anus.  When  the  anal  canal  is  not  properly  formed,  the  rectum  may 
end  blindly,  or  open  into  the  vagina,  into  the  uterus,  into  the  bladder,  or  even  at 
the  umbilicus,  if  the  atresia  involves  the  whole  extent  of  the  large  gut.  Lastly, 
into  an  apparently  normal  rectum  and  anus  the  uterus,  vagina,  or  ureters,  may  have 
openings. 

Diagnosis. — The  deformity  may  be  obvious  when  the  child  is  born,  or  may 
not  he  noticed  until  signs  of  intestinal  obstruction  begin,  or  meconium  and  faeces 
are  passed  through  abnormal  openings. 

Treatment. — Operative  treatment  is  the  only  available  means.  For  con- 
genital narrowing  of  the  anal  canal  dilatation  with  the  finger  is  all  that  is  necessary 
to  secure  a  good  result.  As  a  possible  cause  of  chronic  constipation  in  children 
this  should  not  be  overlooked.  For  the  lesser  grades  of  deformity,  such  as  the 
persistence  of  a  thin  septum  between  the  anal  canal  and  rectum,  perforation  must 
be  performed,  and  the  opening,  which  in  healing  tends  to  form  a  stricture,  must 
be  kept  patent  by  daily  dilatation.  For  the  more  serious  deformities  plastic 
operations  are  often  resorted  to,  but  in  the  majority  of  cases  the  best  result  that 
can  be  achieved  is  associated  with  a  permanent  incontinence  of  feces.  Fortu- 
nately, the  vitality  of  all  such  patients  is  exceedingly  small,  and  when  they  survive 
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their  immediate  troubles,  they  tend  to  die  within  the  first  year  of  life.  It  cannot 
be  urged  that  the  proper  province  of  surgery  is  to  enable  individuals  to  attain  a 
sensitive  age  accompanied  by  all  the  horrors  of  hopeless  faecal  incontinence.  The 
sufferings  of  intestinal  obstruction  may  be  relieved,  where  the  deformity  permits, 
by  a  perineal  opening,  but  where  this  is  impossible  an  inguinal  colostomy  should 
be  made. 

Incontinence  of  Faeces. — This  functional  disorder  may  be  present  merely  in 
association  with  the  delayed  development  of  an  otherwise  healthy  child  ;  it  is 
more  particularly  seen  in  first  children,  and  sometimes  in  cases  of  very  early  rickets. 
It  need  give  rise  to  no  particular  anxiety,  as  the  condition  will  disappear  as  the 
child  develops  and  responds  to  educational  efforts.  In  association  with  lesions  of 
the  central  nervous  system  it  is  a  far  graver  disorder.  When  present  in  cases  of 
idiocy  and  imbecility  or  of  recovered  diffuse  polioencephalitis,  very  little  can  be 
done,  beyond  fitting  the  patient  with  a  rubber  receptacle.  It  may  be  present  in 
lesions  of  the  spinal  cord,  such  as  spina  bifida,  spina  bifida  occulta,  syringomyelia, 
and  extensive  poliomyelitis  of  the  lumbar  region.  It  occurs  as  a  pressure  symptom 
in  Pott's  disease  and  in  acute  osteomyelitis  of  the  vertebral  column.  As  a  transi- 
tory trouble  it  makes  its  appearance  in  many  acute  febrile  illnesses. 

The  restoration  of  the  function  in  all  these  cases  depends  upon  the  degree  of 
recovery  of  which  the  spinal  cord  is  capable.  In  Pott's  disease  weight  extension 
to  the  spine  is  the  most  effective  treatment  of  pressure  paraplegia,  and  when 
successful  faecal  incontinence  is  one  of  the  earliest  signs  to  disappear.  Laminec- 
tomy is  seldom  indicated  in  Pott's  disease,  and  is  still  less  frequently  of  any  value. 
In  acute  osteomyelitis  of  the  vertebral  column  in  a  boy  of  ten  years  old,  with 
complete  pressure  paraplegia  of  the  lower  thoracic  region,  laminectomy  resulted 
in  a  complete  cure  within  a  year,  and  he  regained  control  of  his  faeces  within  two 
months  from  the  date  of  operation. 

Romoval  of  the  sac  of  a  spina  bifida  has  no  effect  upon  faecal  incontinence, 
which  is  due  to  the  associated  hydromyelia  of  the  cord  present  in  all  these  cases. 
The  ultimate  prognosis  is  bad.  In  spina  bifida  occulta,  in  which  a  small  dimple 
of  the  skin  in  the  lumbar  region  may  be  the  only  evidence  of  the  cause  of  the  per- 
manent faecal  incontinence,  a  plastic  operation  may  be  done  to  fashion  a  function- 
ing sphincter  by  interlacing  large  opposed  portions  of  each  gluteus  maximus  muscle 
around  the  anal  opening.  In  these  cases  a  skiagram  of  the  lumbar  region  revealing 
a  deficiency  in  one  or  more  of  the  lumbar  vertebrae  is  useful  in  confirming  the 
diagnosis.  In  extensive  poliomyelitis  faecal  incontinence  may  be  present  for  a 
yeaT  or  two,  but  generally  tends  to  spontaneous  recovery.  When  there  is  no  hope 
of  this,  a  similar  plastic  operation  may  be  done,  provided  the  gluteal  muscles  are 
unaffected. 

Prolapse. — Eversion  of  the  mucous  membrane  at  the  anal  orifice  may  occur 
as  the  result  of  local  irritation,  and  must  be  distinguished  from  true  prolapse  of 
the  rectum,  in  which  all  coats  of  the  bowel  are  included. 

This  latter  condition  may  be  congenital  in  cases  of  spina  bifida,  and  in  the 
female  may  be  associated  with  prolapse  of  the  uterus.  The  treatment  is  purely 
palliative.  In  the  production  of  acquired  prolapse,  two  factors  are  active — (1)  de- 
bility or  paralysis  of  the  pelvic  musculature  supporting  the  lower  part  of  the 
gut  ;  (2)  excessive  or  frequent  straining  at  defaecation  or  micturition. 

General  malnutrition,  wasting  diseases,  and  rickets,  with  profound  muscular 
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debility,  account  for  the  former  factor.  The  latter  may  bo  produced  as  the  result 
of  local  irritation  of  the  lower  part  of  the  intestine  or  from  general  functional 
disorders  of  the  alimentary  tract.  The  most  active  local  conditions  which  cause 
a  frequent  desire  to  empty  the  bowel,  and  therefore  in  any  twenty-four  hours 
produce  a  sum  total  of  excessive  strain,  are  worms,  rectal  polypi  or  fibro-adeno- 
mata,  haemorrhoids,  small  nrevoid  tumours,  and  more  rarely  anal  fissures  and 
proctitis.  Diarrhoea  and  constipation,  from  whatever  cause,  are  the  two  general 
conditions  tending  to  the  production  of  prolapse.  Any  condition  causing  straining 
during  micturition  may  lead  indirectly  to  prolapse  of  the  rectum. 

Diagnosis. — It  is  of  the  utmost  importance  to  distinguish  between  simple  rectal 
prolapse  and  a  prolapsed  intussusception.  Examination  of  the  relation  of  the 
outer  surface  of  the  tumour  to  the  anal  margin  readily  establishes  the  diagnosis 
(vide  Intussusception,  p.  174,  and  accompanying  diagram). 

Treatment. — Both  factors  which  together  produce  prolapse  must  be  sought 
for  and  receive  appropriate  treatment  if  a  successful  result  is  to  be  obtained  in  these 
cases.  It  is  useless  to  treat  a  rectal  prolapse  by  posture  and  reposition  of  the  tumour 
only,  whilst  ignoring  the  presence  of  rickets  or  of  any  other  cause  of  muscular 
enfeeblement.  Appropriate  diet,  regulation  of  the  action  of  the  bowels,  and  good 
hygienic  surroundings,  are  necessary  in  all  cases.  Sources  of  local  irritation  must 
be  removed,  such  as  a  polypus  or  hemorrhoid,  and  worms  must  be  got  rid  of  in 
the  ordinary  way.  When  the  prolapse  is  present,  it  should  be  bathed  with  cold 
water,  and  then  dusted  with  boiled  iodoform  powder  or  with  iodoform  ointment, 
before  reposition.  Iodoform  is  an  excellent  local  anaesthetic  and  antiseptic  to  the 
rectal  mucosa,  and,  provided  that  it  is  sterilized  before  using,  signs  of  so-called 
"  iodoforrn-poisoning  "  do  not  make  their  appearance.  Local  irritation  is  speedily 
allayed  by  its  use.  The  child  should  be  taught  to  pass  its  motions  while  lying  on 
one  side,  and  afterwards,  if  necessary,  the  buttocks  may  be  strapped  together 
with  Beiersdorf's  Unna's  paste  strapping.  In  intractable  cases,  with  several  inches 
of  prolapse,  the  child  must  be  kept  in  bed,  with  the  pelvis  raised  and  the  feet  up  in 
the  air.  All  strain  is  thereby  taken  off  the  pelvic  musculature.  There  are  few  cases 
that  do  not  in  the  end  recover  with  this  mode  of  treatment.  It  may  be  necessary 
to  persist  for  six  to  eight  weeks.  In  my  experience,  operative  treatment  has  never 
been  necessary  ;  it  should  be  a  last  resource. 

The  treatment  of  general  causes  of  straining,  such  as  diarrhoea  and  constipa- 
tion, must  be  carried  out  on  the  ordinary  lines.  Irritating  motions,  in  children 
who,  apart  from  diarrhoea,  experience  a  scalding  sensation  in  the  lower  part  of  the 
intestine,  are  generally  due  to  dietary  defects.  The  local  irritation  is  best  relieved 
by  washing  out  the  lower  part  of  the  rectum  with  a  warm  solution  of  bicarbonate 
of  soda  of  the  strength  of  2  drachms  to  the  pint  of  water. 

Inflammatory  Lesions. — Proctitis  may  occur  as  the  result  of  local  irritation 
produced  by  decomposing  motions,  from  the  introduction  of  a  foreign  body,  such 
as  a  piece  of  soap,  or  glycerine  enemata  too  frequently  administered,  from  the 
presence  of  worms,  from  a  prolonged  and  neglected  prolapse  of  the  rectum,  from 
trauma  following  a  blow  on  the  perineum  accompanying  a  fall,  and  from  vulvo- 
vaginitis, accompanied  by  a  profuse  discharge,  which  has  spread  backwards  by 
contact  with  soiled  linen  to  the  anal  orifice.  There  may  be  a  simple  or  a  gonorrhoeal 
infection.  Treatment  must  be  directed  to  removing  the  cause.  Local  irrigation 
with  warm  solutions  of  boric  acid,  permanganate  of   potash,  tincture  of   iodine 
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\  drachm  to  a  pint  of  water,  several  times  a  day,  to  be  followed  by  the  use  of  an 
iodoform  suppository,  is  most  effective  in  relieving  the  symptoms. 

Perianal  Abscess  may  follow  upon  a  neglected  proctitis,  or  may  be  the  result  of 
a  simple  abrasion  of  the  epithelial  surface  in  that  region.  In  children  such  abscesses 
are  usually  situated  superficially,  and  very  seldom  involve  the  ischio-rectal  fossa. 
Their  onset  is  insidious,  local  symptoms  are  not  complained  of  by  the  child  as  a 
rule,  and  a  high  temperature  is  a  frequent  accompaniment  of  the  condition.  It  is 
a  sound  rule,  in  children  in  whom  the  temperature  is  raised  without  any  obvious 
cause,  to  examine  both  ends  of  the  alimentary  tract.  A  pharyngeal  abscess  or  a 
perianal  abscess  may  be  found  to  account  for  the  fever.  Simple  incision,  followed 
by  boric  fomentations,  is  the  only  treatment  necessary.  Healing  takes  place,  so 
rapidly  that  it  is  almost  superfluous  to  state  that  if  it  be  delayed  fistula  may  ensue. 
This  condition  is  exceedingly  rare,  and  as  a  rule  is  the  outcome  of  neglect  or  of 
delayed  treatment.  If  it  does  occur,  it  must  be  treated  by  free  incision  and 
curetting  in  the  usual  way. 

True  IscMo-Rectal  Abscess  may  be  caused  by  the  spread  of  anal  infection  into 
the  fossa,  and  in  the  early  stages  appears  as  a  hard,  red,  brawny,  tender,  and 
painful  swelling  between  the  anal  margin  and  the  ischial  tuberosity.  It  is  accom- 
panied by  a  rapid  pulse  and  a  raised  temperature.  This,  however,  is  a  rare  mode 
of  formation.  More  commonly  lesions  of  the  epiphyses  of  the  pelvic  girdle  are 
the  starting-points  of  ischio-rectal  abscesses  in  children,  and  are  frequently  tubercu- 
lous in  nature.  The  ischial  tuberosity,  the  ischial  spine,  the  acetabulum  on  its 
pelvic  aspect,  and  even  the  sacro-iliac  articulation,  must  be  carefully  examined  in 
all  cases  of  ischio-rectal  abscess  in  which  there  are  no  signs  of  anal  irritation,  and 
in  which  the  illness  is  not  accompanied  by  much  febrile  reaction.  Excision  of  the 
abscess,  curetting  of  the  bare  bone,  and  immediate  closure  of  the  wound  by  stitching, 
is  the  most  effective  treatment.  This  may  have  to  be  repeated  several  times,  but 
by  so  doing  there  is  a  good  chance  of  avoiding  secondary  infection.  Tuberculin 
may  be  given,  but  I  have  not  found  it  of  much  value. 

Solitary  Haemorrhoids  are  rare  conditions  in  children,  and  if  they  give  rise  to  trouble 
should  be  ligatured  and  excised.  Congestion  of  the  whole  of  the  "  pile-bearing  " 
area  is  frequently  seen  in  association  with  retroperitoneal  sarcomata,  especially 
when  situated  in  the  pelvis;  with  large  kidney  tumours,  both  sarcomata  and  hyper- 
nephromata  ;  and  with  cirrhosis  of  the  liver.  Sedative  treatment  may  be  applied 
if  necessary.  A  fissure  may  result  from  local  trauma,  from  the  tearing  of  the  base 
of  one  of  the  columns  of  Morgagni,  or  of  the  base  of  a  pile.  This  condition  is  not 
common,  and  should  be  treated  by  dilatation  of  the  sphincter  ani  under  an 
anaesthetic,  with  incision  of  the  fissure.  In  congenital  syphilis  cracks  may  radiate 
out  around  the  anal  margin.  These  are  not  classed  as  "  fissures  "  in  the  accepted 
meaning  of  the  term,  but  they  often  give  rise  to  the  same  local  troubles.  Anti- 
syphilitic  treatment  is  the  proper  remedy. 

Tumours. — Condylomata  are  common  in  congenital  syphilis,  and  appear  as 
greyish  plaques  of  sodden  epithelium  starting  on  one  side  of  the  anal  margin,  and 
spreading  by  contact  to  the  opposite  side.  In  neglected  cases  they  appear  as 
warty,  corrugated,  and  slightly  raised  masses.  The  presence  of  other  stigmata 
and  a  positive  Wassermann  reaction  establish  the  diagnosis.  They  may  make  their 
appearance  in  children  of  all  ages.  The  warty  masses,  when  evidence  of  syphilis 
is  not  forthcoming,  are  sometimes  found  to  be  in  reality  tuberculides.  In  such  cases 
excision  is  then  necessary.     In  other  cases  antisyphilitic  remedies  must  be  used. 
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Rectal  Polypus  is  either  a  myxoma  or  a  fibroadenoma.  It  is  a  frequent  cause 
of  straining,  of  prolapse  of  the  rectum,  and  of  hemorrhage  from  the  bowel.  Its 
presence  must  be  suspected  in  any  of  these  conditions,  and  a  rectal  examination 
made.  Digital  examination  alone  is  not  reliable,  and  before  deciding  that  a  polypus 
is  not  present  it  must  bo  excluded  by  examination  with  a  rectal  speculum  and  a 
good  head-light.  A  small  sterilized  silk  ligature  must  be  tied  round  the  base,  and 
the  polypus  snipped  off,  leaving  just  enough  pedicle  to  prevent  the  ligature  from 
slipping.  Iodoform  ointment  introduced  at  the  time  of  the  operation  relieves 
subsequent  irritation  and  prevents  inflammatory  reaction.  Polypi  of  the  fibro- 
adenomatous  variety  are  frequently  multiple.  They  involve  almost  the  whole 
area  of  the  large  intestine,  and  treatment  is  unavailing. 

Rare  tumours  are  angeiotnala  and  lipomata.  Other  tumours  in  this  region 
which  may  encroach  upon  the  rectum,  although  not  originating  from  it,  are  retro- 
peritoneal sarcomata  originating  in  glands,  or  from  the  sacrum  and  coccyx;  terato- 
mata  ;  cysts  of  a  persistent  neurenteric  canal ;  and  occasionally  true  rectal  dermoids. 
Removal  of  such  tumours  is  indicated  whenever  possible. 


INTESTINAL   PARASITES. 

The  intestinal  worms  most  commonly  met  with  in  children  in  this  country  are 
the  Oxyuris  vermicularis,  Ascaris  lumbricoides,  and,  of  the  tapeworms,  Twnia 
mediocanellata  (beef  tapeworm),  T.  solium  (pork  tapeworm),  and  more  rarely 
T.  cucumerina  or  elliptica. 

The  characters  of  most  of  these  worms  are  described  in  all  textbooks  of  medi- 
cine. The  T.  cucumerina  is  derived  from  the  lice  of  dogs  and  cats,  and  children 
become  infected  by  playing  with  these  animals.  It  is  a  short  worm  not  exceeding 
10  inches  in  length,  with  small  oval  segments. 

The  T.  nana,  or  dwarf  tapeworm,  is  sometimes  met  with  also,  but  is  very  rare 
in  this  country. 

Tapeworms  and  roundworms  have  their  habitat  in  the  small  intestine  ;  thread- 
worms in  the  colon.  There  is  usually  but  one  Trenia  present,  but  roundworms 
are  often  multiple,  and  threadworms  always  so. 

Symptoms. — The  general  symptoms  produced  by  intestinal  worms  are  not 
characteristic,  and  it  is  never  possible  to  arrive  at  an  exact  diagnosis  unless  the 
parasite  or  a  portion  of  it  has  been  seen  in  the  stools.  The  general  symptoms 
comprise  such  signs  as  anaemia  and  loss  of  weight.  Various  gastro-intestinal 
symptoms  are  also  described,  such  as  colicky  pains,  nausea  or  vomiting,  and  dis- 
turbances of  appetite.  Amongst  nervous  symptoms  may  be  mentioned  itching  of 
the  nose,  irritability,  dizziness,  disturbed  sleep,  functional  paralysis,  and  con- 
vulsions. They  are  commonest  in  cases  in  which  roundworms  are  present.  Local 
symptoms,  such  as  rectal  irritation,  vulvitis,  and  enuresis,  are  met  with  almost 
exclusively  in  cases  of  threadworms.  Certain  cutaneous  manifestations — e.g., 
erythema  and  urticaria  may  occur  where  round  or  tape  worms  are  present. 
Eosinophilia  of  various  degrees  is  apt  to  occur  with  all  forms,  but  tends  to  dis- 
appear when  the  infection  is  of  long  standing,  and  is  very  inconstant.  Round- 
worms, owing  to  their  migratory  tendency,  occasionally  give  rise  to  such 
symptoms  as  are  produced  by  blocking  of  the  common  bile-duct,  or  they  may 
find  their  way  into  the  air-passages  and  produce  symptoms  of  tracheal  obstruc- 
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tion.     Cases  of  intestinal  obstruction  brought  about  by  masses  of  ascarides  have 
also  been  reported. 

There  is  reason  to  believe  that  the  vermiform  appendix  may  serve  as  a 
breeding-ground  for  Oxyuris,  from  which  a  re-infection  of  the  bowel  commonly 
takes  place,  and  in  this  way  the  disease  is  apt  to  be  perpetuated.  Appendicitis 
has  sometimes  been  induced  by  its  presence. 

Treatment — Tapeworms. — Suitable  preparation  of  the  patient  is  of  the  first 
importance  if  treatment  for  tapeworms  is  to  be  satisfactory,  and  for  two  days  prior 
to  the  administration  of  the  anthelmintic  the  child  should  be  kept  in  bed  on  a  spare 
liquid  diet,  and  the  bowels  thoroughly  opened  each  day  by  a  suitable  aperient. 
Oil  of  male  fern  is  the  parasiticide  most  in  favour  in  this  country,  15  minims  of 
the  extract  being  given  in  capsules  at  intervals  of  half  an  hour  for  three  doses, 
and  followed  after  the  lapse  of  another  hour  by  a  smart  purge.  The  proprietary 
preparation,  Oil  of  Filmaron,  which  is  the  active  principle  of  male  fern  dissolved 
in  castor-oil,  is  also  very  useful,  and  may  be  given  in  doses  of  from  2  to  4  drachms. 
It  does  not  need  to  be  followed  by  any  other  aperient.  The  motions  should  be  passed 
into  warm  water  in  a  vessel  lined  with  black  crape  to  facilitate  the  recognition  of 
the  head. 

If  the  head  be  not  found,  it  is  useless  to  repeat  the  treatment  until  after  the 
lapse  of  six  or  eight  weeks,  when  the  worm  will  have  grown  again. 

Roundworms. — These  are  best  treated  with  santonin.     It  should  be  given  with 
an  aperient  such  as  scammony,  calomel,  or  castor-oil,  the  following  being  a  useful 
formula  : 

Santonin  . .         . .         . .         . .         . .         . .     grs.  ii.ss. 

Compound  scammony  powder  . .  . .     grs.  ii. 

Calomel     . .  . .  . .  . .  . .  . .     gr.  ss. 

Threadworms. — The  presence  of  threadworms  is  usually  an  indication  of  an 
unhealthy  state  of  the  large  bowel,  and  especially  of  the  presence  of  an  excess  of 
mucus.  This  condition  of  things  should  be  treated  on  the  lines  laid  down  in  the 
section  on  chronic  dyspepsia  in  later  childhood.  In  many  cases  these  measures 
are  sufficient  to  effect  a  cure,  but  in  the  more  obstinate  cases  one  may  be  obliged 
to  have  recourse  to  the  use  of  vermifuge  drugs  or  local  treatment.  Of  drugs, 
santonin  is  useful,  given  in  the  same  way  as  for  roundworms,  or  sulphur  in  lj-grain 
doses  three  times  a  day.  Petroleum  emulsion  (B.P.C.)  in  drachm  doses  thrice 
daily  has  also  been  recommended. 

Local  treatment  by  enemata  of  salt  and  water,  1  tablespoonful  to  A  pint,  is 
an  old-established  method.  The  solution  should  be  run  in  through  a  funnel  and 
tube  after  the  bowels  have  first  been  emptied  by  an  enema  of  soap  and  water. 
Infusion  of  quassia  or  garlic,  may  be  used  in  the  same  way,  or  an  injection  consisting 
of  2  drachms  of  oil  of  turpentine  and  2  grains  of  santonin  in  6  ounces  of  starch- 
mucilage.  Suppositories  are  also  of  service  ;  they  may  contain  3  grains  of  santonin 
or  4  to  7  grains  of  mercurial  nitrate  ointment,  one  being  inserted  every  night  at 
bedtime.  Nitrate  of  mercury  or  blue  ointment  may  also  be  applied  locally  for 
the  relief  of  itching  around  the  folds  of  the  anus.  Strict  cleanliness  should  be  prac- 
tised in  order  to  prevent  re-infection,  attention  being  especially  devoted  to  the 
nails.   Salads,  watercress,  and  other  raw  vegetables,  should  be  banished  from  the  diet. 
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DISEASES  OF  THE  LIVER. 

The  liver  is  a  functionally  active  organ  from  an  early  period  of  intra-uterine 
life,  and  its  importance  is  represented  by  its  great  weight  relative  to  that  of  the 
foetus.  At  three  months  its  weight  is  as  much  as  one-half  of  the  foetal  body-weight, 
and  then  gradually  falls,  so  that  at  birth  the  relative  weight  is  only  about  one- 
twentieth  of  the  body-weight. 

The  chief  functions  of  the  liver  in  utero  are  haematopoietic,  glycogenic,  and 
secretory. 

The  part  played  by  the  liver  in  blood-formation  (hwinatopoiesis)  is  still  un- 
certain, but  there  is  little  doubt  that  the  organ  is  concerned  in  the  production  of 
blood-corpuscles  up  to  the  end  of  intra-uterine  life. 

The  glycogenic  function  develops  about  the  fifth  month,  and  glycogen  is  present 
in  considerable  quantity  in  the  liver  of  the  new-born  child. 

The  biliary  secretion  about  the  third  month  consists  of  a  colourless  mucus 
containing  granules  of  bile-pigment ;  bile  is  definitely  formed  at  the  fifth  or  sixth 
month  of  intra-uterinal  life. 

The  liver  in  the  foetus  is  at  first  a  symmetrical  organ,  with  right  and  left  lobes  of 
equal  size.  After  the  fourth  month  (Schiifer)  the  right  lobe  increases  more  rapidly 
than  the  left,  so  that  at  birth  it  is  considerably  the  larger.  Pressure  exerted  by 
neighbouring  organs  probably  plays  a  part  in  retarding  the  growth  of  the  left  lobe 
and  causing  the  asymmetry.  The  liver  is  very  vascular  in  the  foetus  and  new-bom 
infant,  and  contains  a  higher  percentage  of  iron  than  is  found  in  the  adult  liver. 
To  these  factors  the  dark  colour  of  the  liver  of  the  infant  is  due.  The  greater 
vascularity  of  the  child's  liver  as  compared  with  that  of  the  adult  accounts  for  the 
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more  rapid  and  marked  response  to  active  or  passive  congestive  states  of  the  organ 
in  childhood,  as  shown  by  an  early  increase  in  size,  especially  in  acute  febrile  con- 
ditions. 

After  birth  the  weight  of  the  liver  relatively  to  the  body- weight  steadily  dimin- 
ishes, and  falls  from  one-twentieth  of  the  body-weight  at  birth  to  about  one-thirty- 
fourth  in  the  adult. 

In  the  infant  the  liver,  owing  to  its  large  size,  can  be  generally  readily  felt  one 
to  two  fingers'  breadth  below  the  costal  margin.  Thoracic  deformities,  such  as  are 
commonly  associated  with  rickets,  often  cause  displacement  downwards  of  the  organ, 
which  may  be  mistaken  for  enlargement.  The  liver  is  also  readily  displaced  down- 
wards by  pleural  and  pericardial  effusions.  Displacement  upwards  may  be  brought 
about  as  the  result  of  paralysis  and  atrophy  of  the  right  side  of  the  diaphragm, 
two  examples  of  which  I  have  met  with  following  severe  attacks  of  acute  polio- 
myelitis in  children.  Cases  of  undue  mobility  of  the  liver  (hepatoptosis)  have 
been  described,  but  are  much  rarer  than  in  adult  life.  Undue  laxity  of  the 
abdominal  wall  may  bring  about  a  diminution  of  the  support  normally  offered  to 
the  liver  by  the  cushion  formed  by  the  intestines,  so  that  the  organ  descends  lower 
than  normal.  Loss  of  tone  in  the  abdominal  muscles  is  caused  by  various  con- 
ditions accompanied  by  impairment  of  general  nutrition.  Hutinel  points  out  that 
violent  coughing,  as  in  pertussis,  may  be  a  determinant  cause  of  the  ptosis  in  chil- 
dren. In  such  cases  physical  examination  shows  displacement  downwards  of  the 
area  of  hepatic  dulness,  thus  distinguishing  the  condition  from  mere  enlargement 
of  the  liver.  Owing  to  defective  movement  of  the  diaphragm,  which  is  dragged 
down  by  the  displaced  liver,  the  breath-sounds  over  the  right  lung  may  he  less 
marked  than  on  the  left  side.  By  pressing  the  liver  upwards  into  its  normal  situa- 
tion, the  respiratory  murmur  becomes  normal.  Hepatoptosis  is  stated  to  occur 
also  in  cases  of  functional  albuminuria  in  adolescence.  In  transposition  of  the 
viscera  the  liver  is  situated  on  the  left  side,  and  the  arrangement  of  the  lobes  exactly 
reversed,  the  left  lobe  being  the  larger.  It  will  be  sufficient  to  mention  hriefly 
the  malformations  of  the  liver  met  with  in  children  ;  these  are  as  follows  :  Abnormal 
arrangement  of  lobes — tongue-like  lobes  (Riedel's) — have  been  described  in  infants. 
Ectopia  hepatis  or  hepatomplialos  is  a  condition  in  which  there  is  a  defect  in  the 
abdominal  wall,  so  that  the  liver  forms  a  projection  covered  only  by  the- skin,  in 
the  right  hypochondriac  and  epigastric  regions. 


JAUNDICE. 

Certain  forms  of  jaundice  are  peculiar  to  earliest  infancy.  These  constitute  a 
special  group,  and  will  be  dealt  with  in  the  section  devoted  to  the  diseases  of  the 
newly-born.  It  will  suffice  to  give  here  an  enumeration  of  those  types  which  occur 
only  in  the  newly -born  or  quite  young  infants  : 

I.  Icterus  Neonatorum. — A  common  and  transient  form  of  jaundice  occur- 
ring very  shortly  after  birth  in  a  large  proportion  of  infants,  and  due  to  physiological 
rather  than  pathological  factors  (see  Chapter  I.,  p.  78). 

II.  Congenital  Obliteration  of  the  Bile-Ducts. — Chronic  obstructive  jaun- 
dice with  acholic  stools,  due  to  occlusion  of  the  bile-ducts  (vide  p.  230). 
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III.  Toxi-Infective  Forms — (a)  Jaundice  due  to  Umbilical  Infection. — Usually 
streptococcal  in  nature.  The  umbilical  vein  contains  suppurating  thrombi.  The 
jaundice  is  due  to  a  portal  pyaemia  (see  Chapter  L,  p.  81). 

(b)  Septicemic  Forms. — These  may  be  caused  by  infective  conditions,  such  aa 
erysipelas,  etc. 

(c)  Epidemic  Forms. — Under  this  heading  are  included  forms  of  jaundice  in  the 
newly-born  attended  by  haemorrhages  from  the  navel,  bronzing  of  the  skin,  and 
hematuria,  which  have  an  epidemic  character.  These  have  been  described  by 
various  writers,  such  as  Winckel,  Buhl,  and  others.  They  are  probably  due  to  a 
septicaemia  resulting  from  intestinal  infection  (see  Chapter  I.,  p.  91). 

While  the  foregoing  should  be  regarded  as  types  of  jaundice  to  which  the  newly- 
born  are  specially  liable,  it  should  be  pointed  out  that  several  of  the  varieties  met 
with  in  later  infancy  and  childhood,  such  as  catarrhal  jaundice,  jaundice  due  to 
gall-stones,  syphilitic  and  other  hepatic  disease,  etc.,  may  occur  also  in  early  infancy. 
We  shall  now  proceed  to  give  a  general  classification  of  the  causes  of  jaundice 
occurring  in  children  : 

I.  Obstructive  Forms. — Those  due  to  obstruction  of  the  extrahepatic  or  larger 
bile-ducts. 

II.  Non-Obstructive  Forms. — Those  not  due  to  obstruction  of  the  extrahepatic 
bile-ducts. 

1.  Obstructive  Forms  oi  Jaundice — 1.  Due  to  Pressure  on  the  Bile-Ducts. — (a)  By 
enlarged  glands  (tuberculous,  lymphadenomatous,  malignant,  leukaemic). 

(b)  By  hydatid  cysts. 

(c)  By  bands  or  adhesions,  the  result  of  peritonitis. 

2.  Due  to  Changes  in  the  Wall  of  the  Ducts. — (a)  Swelling  of  the  mucous  mem- 
brane, as  in  catarrhal  jaundice,  cholangitis. 

(b)  Obliteration  of  the  bile-ducts  in  infants. 

3.  Due  to  Obstructions  within  the  Duct. — (a)  Gall-stones. 

(6)  Parasites. 

In  obstructive  jaundice  the  urine  is  not  uncommonly  noticed  to  have  an  unusu- 
ally dark  colour,  due  to  the  presence  of  bile  pigment,  before  any  yellow  tint  has  been 
observed  either  of  the  conjunctiva  or  skin,  though  this  rapidly  develops.  In 
infants,  staining  of  the  napkins  by  the  bile  pigments  present  in  the  urine  is  not 
infrequently  the  first  thing  to  attract  attention.  The  urine  contains  bile  pigment 
and  bile  salts.  The  bile  salts  are  said  to  disappear  after  the  first  few  days  of  obstruc- 
tive jaundice  as  a  result  of  diminished  production  of  the  bile  acids.  Urobilin  is  not 
present  in  the  urine  unless  bile  is  entering  the  intestine.  The  faeces  contain  no  bilo 
pigment  if  the  obstruction  is  complete,  and  become  putty-  or  clay-coloured  ;  in 
infants  with  complete  obstruction  the  stools  are  often  quite  white,  and  resemble 
white  of  egg  or  curds. 

Obstructive  jaundice  of  long  duration  very  rarely  occurs  in  children,  apart  from 
congenital  obliteration  of  the  bile-ducts,  and  even  in  this  condition  it  is  most 
unusual  to  find  the  dark  olive-green  tint  met  with  in  chronic  obstructive  forms  in 
adults.  Itching  of  the  skin  and  slowing  of  the  pulse,  common  manifestations  in 
the  jaundice  of  adults,  are  generally  admitted  to  be  most  uncommon  occurrences 
in  children,  and  the  writer  has  never  met  with  either  of  them.  Drowsiness  is 
common  in  cases  of  jaundice  in  young  infants.  In  the  chronic  jaundice  of  infants 
the  earliest  teeth  erupted  may  be  yellow  or  green.     This  is  sometimes  seen  in  babiea 
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who  were  jaundiced  at  birth  or  shortly  afterwards,  and  in  whom  the  jaundice  has 
persisted  for  many  weeks  or  months.  The  teeth  when  first  erupted  are  yellow, 
but  later  become  green  ;  the  coloration  gradually  fades.  It  is  probably  due  to  a 
deposition  of  bile  pigment  in  the  dentine  in  the  first  weeks  of  life  (vide  cases  described 
by  Thursfield  and  Langmead,  Proceedings  of  the  Royal  Society  of  Medicine,  section 
of  Diseases  of  Children,  1912,  v.  147). 

II.  Non-Obstructive  Forms  of  Jaundice. — These  are  of  greater  frequency  in 
childhood  than  are  the  obstructive  forms,  and  occur  in  the  following  conditions  : 

1 .  Hepatic  Disease. — 

(a)  Various  forms  of  cirrhosis. 

(b)  Congestion  :  in  cardiac  disease  and  polyserositis. 

(c)  Congenital  syphilis. 

(d)  Tuberculosis. 

(e)  Tumours,  cysts,  gummata,  abscess,  pylephlebitis,  portal  pyemia. 

2.  Tom- Infective    Conditions.  — 

(a)  Specific  fevers  :   pneumonia,  septicemia,  Weil's  disease,  etc. 

(b)  Icterus  gravis  and  acute  yellow  atrophy. 

(e)  Infective  forms  in  the  newly-born  :  umbilical  infection,  Winckel's  disease. 

3.  Toxic  States. — Phosphorus  and  carbolic  acid  poisoning. 

4.  Familial  Type. — Acholuric  family  jaundice. 

5.  After  Severe  Hwmorrliaqe. 

6.  Cyclic  Vomiting. 

7.  Emotional  Jaundice. 

Several  of  these  forms  of  non-obstructive  jaundice  are  rare,  and  require  little 
further  notice.  Cases  of  jaundice  have  been  described  in  infants  which  have 
resulted  from  applications  of  carbolic  dressings.  Severe  hemorrhage  from  a 
wound  in  a  young  infant  may  be  followed  by  jaundice.  The  variety  called  "  emo- 
tional jaundice  "  includes  those  cases  in  which  jaundice  definitely  appears  to  follow, 
and  to  be  due  to,  a  severe  fright  or  other  mental  shock. 

Non-Obstructive  Forms. — In  these  the  jaundice  is  usually  less  marked  than  in 
the  obstructive  forms  ;  it  may  be  so  slight  as  to  cause  nothing  more  obvious  than 
a  slight  yellow  tint  of  the  conjunctiva-. 

The  urine  as  a  rule  contains  little  or  no  bile  pigment,  even  when  the  jaundice 
is  distinct,  though  it  is  often  much  darker  than  normal  owing  to  the  presence  of 
urobilin.  Bile  salts  are  usually  absent.  In  the  toxi-infective  forms  and  in  acute 
yellow  atrophy,  albumin  and  casts  are  generally  present,  and  in  the  latter  disease 
leucin  and  tyrosin  may  be  detected,  and  in  these  acute  forms  urea  is  often  consider- 
ably diminished  in  amount. 

Diagnosis. — In  newly-born  babies  the  presence  of  slight  jaundice  may  escape 
notice  owing  to  the  pink  colour  of  the  skin.  Firm  pressure  of  the  finger  by  empty- 
ing the  cutaneous  vessels  produces  momentarily  a  pale  area  in  which  a  yellow  tint 
may  be  distinctly  visible. 

The  first  point  in  the  diagnosis  of  the  nature  of  the  disease  in  a  case  of  jaundice 
is  to  determine  to  which  of  the  two  forms — obstructive  or  non-obstructive — it 
belongs.  This  does  not  present  much  difficulty  if  the  urine  and  stools  are  carefully 
examined  ;  the  appearance  presented  by  them  in  both  forms  of  jaundice  has  been 
already  described. 
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In  infants  persistent  obstructive  jaundice,  dating  from  birth,  or  very  shortly 
afterwards,  is  most  likely  to  be  due  to  obliteration  of  the  bile-ducts.  Catarrhal 
jaundice  may  occur  in  infants,  though  it  is  rare  in  the  first  year,  and  usually  passes 
off  in  a  week  or  two.  Chronic  obstructive  jaundice  should  therefore  give  rise  to 
grave  anxiety  in  early  infancy  as  a  symptom  of  serious  organic  disease. 

In  older  children  catarrhal  jaundice  is  by  far  the  most  common  cause  of  obstruc- 
tive jaundice,  most  of  the  other  forms  being  distinctly  rare.  The  diagnosis  of  catar- 
rhal jaundice,  with  its  early  gastro-intestinal  symptoms,  is  discussed  elsewhere  ; 
but  it  must  be  remembered  that  acute  yellow  atrophy  may  have  an  initial  course 
closely  resembling  that  of  catarrhal  jaundice.  In  other  cases  of  obstructive  jaundice 
abdominal  examination  may  reveal  the  presence  of  enlarged  glands  or  a  distended 
gall-bladder,  or  there  may  be  an  antecedent  history  of  peritonitis.  Irregular  or 
nodular  enlargement  of  the  liver  would  suggest  some  cirrhotic  condition,  gummata, 
multiple  abscesses,  hydatid  cyst,  or  new  growth. 

In  the  non-obstructive  forms  of  jaundice  the  diagnosis  is  liable  to  be  attended 
with  much  more  difficulty  than  in  the  obstructive  forms.  Let  us  first  consider  this 
in  early  infancy.  The  transient  jaundice  due  to  physiological  causes,  known  as 
"  icterus  neonatorum,"  appearing  shortly  after  birth,  is  usually  slight  and  of  short 
duration,  and  need  cause  no  anxiety.  On  the  other  hand,  jaundice  in  the  new-born 
is  a  most  serious  portent  if  accompanied  by  pyrexia,  umbilical  inflammation,  erysi- 
pelas, haemorrhage  into  the  skin  or  from  the  navel  or  bowel. 

The  familial  type  of  jaundice  is  met  with  in  infants,  and  careful  inquiry  should 
be  made  into  the  family  history.  In  such  cases  a  great  diminution  of  the  red 
corpuscles  may  be  present  due  to  haemolysis. 

"  Non-obstructive  "  forms  of  jaundice  in  older  children,  due  to  chronic  forms  of 
hepatic  disease,  are  generally  afebrile  ;  but  pyrexia  may  supervene  in  the  terminal 
and  fatal  condition  known  as  "  icterus  gravis,"  which  is  brought  about  by  some 
toxic  or  infective  cause  acting  on  the  diseased  liver. 

Catarrhal  Jaundice. — Catarrhal  jaundice  is  common  at  all  ages  of  childhood, 
and  may  occur  even  in  quite  young  infants.  Its  clinical  manifestations  in  children 
differ  in  no  essential  respect  from  those  met  with  in  the  adult.  The  onset  of  the 
attack  is  characterized  by  gastro-intestinal  disturbance  of  varying  degrees  of 
severity,  such  as  constipation  or  diarrhoea,  with  offensive  stools,  and  later  by 
vomiting.  Jaundice  appears  two  or  three  days  after  the  onset,  and  is  usually  first 
noticed  in  the  sclerotics ;  the  coloration  of  the  skin  rapidly  follows.  The  urine 
becomes  dark  brown  owing  to  the  presence  of  bile  pigments,  and  the  stools  are 
usually  clay-coloured. 

The  child  is  peevish  and  fretful,  the  tongue  is  furred,  and  the  breath  offensive. 
Slowing  of  the  pulse-rate  is  much  more  rarely  met  with  in  children  than  in  adults. 
At  the  onset,  especially  in  young  children,  some  degree  of  pyrexia  is  not  unusual 
while  the  gastro-intestinal  symptoms  are  present,  but  this  disappears  as  the  vomit- 
ing and  diarrhoea  cease,  and  the  temperature  afterwards  remains  normal.  Per- 
sistence of  pyrexia  is  an  unfavourable  sign,  as  it  would  indicate,  in  the  absence  of 
other  complications,  that  the  case  is  not  one  of  simple  catarrhal  jaundice. 

The  degree  of  jaundice  varies  greatly,  from  a  slight  yellowness  of  the  sclerotics 
to  a  bright  yellow  coloration  of  the  skin.     It  is  rarely  accompanied  by  itching. 

The  liver  becomes  enlarged  early,  and  its  lower  border  may  extend  two  or  three 
fingers'  breadth  below  the  costal  margin,  and  not  infrequently  it  is  tender  on  palpa- 
tion.    Abdominal  pain,  usually  located  in  the  upper  abdomen,  is  not  uncommon, 
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and  is  sometimes  severe.  In  a  few  days  the  symptoms  rapidly  subside.  Vomiting 
and  diarrhoea  cease,  and  the  hepatic  enlargement  and  tenderness  diminish.  The 
urine  and  stools  gradually  resume  their  normal  colour,  and  the  jaundice  fades. 
Recovery  is  usually  complete  in  a  week  to  a  fortnight  after  the  onset  of  the  jaundice, 
though  sometimes  cases  are  met  with  in  which  the  jaundice  persists  for  several  weeks, 
with  occasional  slight  remissions  in  intensity. 

Prognosis. — The  course  of  the  disease  is  almost  invariably  favourable,  but 
attention  must  be  drawn  to  certain  points  which  may  affect  the  prognosis  adversely, 
and  give  rise  to  anxiety.  (1)  The  age  of  the  child.  In  very  young  infants  the 
occurrence  of  jaundice,  apart  from  the  form  known  as  "  icterus  neonatorum,"  may 
be  attended  with  considerable  uncertainty  as  to  the  nature  of  the  case,  and  it 
may  be  difficult  to  exclude  obliteration  of  the  bile-ducts  or  the  infective  forms  of 
jaundice  until  the  favourable  course  of  the  case  has  cleared  up  the  diagnosis. 
(2)  The  persistence  of  pyrexia  after  the  subsidence  of  the  initial  gastro-intestinal 
symptoms,  the  presence  of  cerebral  disturbances  such  as  drowsiness  or  delirium, 
and  the  appearance  of  hemorrhages  either  in  the  skin  or  from  the  mucous  mem- 
branes, must  be  regarded  as  very  unfavourable  signs,  as  they  would  indicate  a 
grave  toxic  or  infective  condition,  such  as  acute  yellow  atrophy  or  icterus  gravis. 

Splenic  enlargement  is  unusual,  and  its  occurrence  should  arouse  suspicion  that 
the  case  is  not  one  of  simple  catarrhal  jaundice.  For  the  further  consideration  of 
these  points  and  of  the  differential  diagnosis  of  the  disease,  reference  should  be 
made  to  pp.  214,  210. 

Pathology. — The  jaundice  is  due  to  an  inflammation  of  the  papilla  of  the 
common  bile-duct  or  ampulla  of  Vater,  the  result  of  gastro-duodenal  catarrh. 
The  biliary  papilla  becomes  swollen  and  the  flow  of  bile  obstructed.  In  the  ordinary 
mild  type  of  case  the  inflammation  probably  does  not  extend  far  up  the  common 
bile-duct,  but  is  limited  to  the  papilla,  though  in  the  more  severe  forms,  such  as  may 
be  associated  with  the  specific  fevers,  the  biliary  passages  are  more  extensively 
involved. 

The  causes  which  may  give  rise  to  the  gastro-duodenal  catarrh  are  many  and 
various  :  errors  of  diet,  such  as  overeating  or  unsuitable  articles  of  food,  possibly 
impure  milk  or  water,  and  acute  febrile  disorders  which  in  childhood  are  not  infre- 
quently attended  by  gastro-intestinal  disturbances. 

As  to  the  nature  or  cause  of  the  inflammation,  little  is  known,  but  it  is  probably 
due  to  some  intestinal  infection  or  to  the  action  of  some  toxin  of  bacterial  origin. 
In  this  connection  it  is  interesting  to  note  the  not  infrequent  occurrence  of  epidemics 
of  what  appear  to  be  simple  catarrhal  jaundice.  Several  such  epidemics  were 
recorded  during  the  hot  summer  of  1911,  in  which  groups  of  cases  occurred  in  the 
same  locality,  institution,  or  family.  These  cases  differ  from  those  known  as 
"  epidemic  jaundice  "  or  "  Weil's  disease,''  which  run  a  course  of  greater  severity, 
and  present  special  clinical  features.  Still  has  observed,  in  some  years,  a  seasonal 
variation  in  the  number  of  cases  attending  the  Children's  Hospital,  the  maximum 
frequency  occurring  in  October  and  November. 

Treatment. — In  all  cases  of  catarrhal  jaundice  the  child  should  be  kept  in 
bei,  and,  as  exposure  to  cold  is  not  uncommonly  a  factor  in  the  causation  of  the 
condition,  care  should  be  taken  to  avoid  any  risk  of  chills.  Treatment  is  directed 
to  the  removal  of  the  gastro-intestinal  catarrh.  If  vomiting  be  severe,  nothing 
should  be  given  by  the  mouth  but  water  or  whey.     As  the  condition  improves, 
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milk,  veal,  or  chicken  broth,  can  be  taken,  and  the  diet  gradually  increased  by  the 
addition  of  milk-puddings,  beatcn-up  egg,  rusks,  etc.  ;  but  it  is  essential  that 
nothing  but  food  of  this  light  nature  be  given  until  the  jaundice  has  entirely  dis- 
appeared. Undue  haste  in  increasing  the  dietary  is  liable  to  be  followed  by  an 
increase  or  return  of  the  jaundice. 

In  cases  after  the  vomiting  has  subsided  there  is  nothing  better  in  the  writer's 
experience  than  the  usual  rhubarb-and-soda  mixture,  with  the  addition  of  sodium 
salicylate.     The  following  prescription  is  suitable  for  a  child  of  five  : 

Sodii  salicylate  .  .  . .  . .  . .  . .  . .  gr.  v. 

Sodii  bicarb.       . .  .  .  . .  .  .  . .  . .  gr.  v. 

Infusi  rhei           . .  . .  . .  . .  . .  . .  . .  iitxv. 

Sp.  ammonii  aromat.  ..  ..  ..  ..  ..  ..  tuiii. 

Elixir  saccharin  . .  . .  . .  . .  . .  . .  nix. 

Aquam  anethi    . .  . .  . .  . .  . .  . .  . .  ad  5". 

This  dose  to  be  given  thrice  daily  in  water. 

If  the  vomiting  be  troublesome,  10-grain  doses  of  oxycarbonate  of  bismuth 
should  be  given  in  an  alkaline  mixture.  The  bowels  should  be  cleared  by  a  dose  of 
calomel.  If  the  actions  continue  loose  and  offensive,  /3-naphthol,  salol,  or  naphtha- 
lene tetrachloride,  are  of  use  ;  but  they  are  not  often  required  if  the  diet  is  carefully 
regulated. 

When  the  jaundice  has  nearly  disappeared  and  the  gastro-intestinal  symptoms 
have  quite  cleared  up,  a  mixture  containing  3  to  5  drops  of  dilute  nitro-hydrochloric 
acid  and  1  to  2  drops  of  tincture  of  mix  vomica  may  be  substituted  for  the  alkaline 
mixture  with  advantage. 

Acute  Yellow  Atrophy. — This  is  a  rare  condition  at  all  ages,  and  especially  so 
in  childhood,  though  perhaps  the  small  number  of  cases  recorded  in  children  leads 
one  to  form  a  somewhat  exaggerated  view  of  its  rarity.  Icterus  gravis  and  acute 
yellow  atrophy  are  sometimes  wrongly  used  as  synonymous  terms  for  the  same 
condition.  Icterus  gravis,  or  malignant  jaundice,  should  be  employed  as  a  general 
term  to  designate  the  terminal  jaundice  occurring  in  cases  of  hepatic  disease,  such 
as  cirrhosis,  cardiac  congestion,  and  phosphorus-poisoning.  As  Eolleston  clearly 
states  it:  "Icterus  gravis  should  be  regarded  not  as  a  specific  disease,  but  as  a  group 
of  symptoms  due  to  the  rapid  development  of  hepatic  insufficiency,  eventually 
becoming  absolute,  which  may  be  due  to  many  different  causes."  On  the  other 
hand,  acute  yellow  atrophy  is  a  special  form  of  icterus  gravis  affecting  a  previously 
healthy  liver,  and  constitutes  a  definite  clinical  type. 

jEtiology — Age. — There  does  not  seem  to  be  any  special  age-liability  to  the 
disease.  Cases  have  been  described  in  children  of  all  ages,  even  in  earliest  infancy. 
The  youngest  case  is  that  recorded  by  Politzer  in  a  new-born  infant  which  died  on  the 
eighteenth  day. 

Sex. — Male  children  are  more  liable  than  female.  Phillips,  in  a  recently- 
published  series  of  cases,  gives  the  proportion  as  2  males  to  1  female.  This  is 
interesting,  for  in  adult  cases  females  are  more  liable  than  males  in  the  ratio  of 
2  to  1.  The  greater  frequency  in  adult  females  is  probably  due  to  the  influence 
of  pregnancy. 

Influence  of  Other  Diseases. — Syphilis  is  an  important  predisposing  factor  in 
the  disease.  It  may  act  by  bringing  about  a  lowering  of  resistance  to  infection, 
but  most  often  by  giving  rise  to  a  pericellular  cirrhosis  of  the  liver. 

Several  cases  have  been  recorded  following  the  administration  of  chloroform. 

14 


210  DISEASES  OF  CHILDREN 

Symptomatology. — At  the  onset  the  symptoms  usually  resemble  those  of  an 
attack  of  ordinary  catarrhal  jaundice,  so  that  for  some  days  little  or  no  anxiety 
may  be  felt.  General  malaise,  with  vomiting  and  constipation,  or,  more  rarely 
diarrhoea,  and  some  pyrexia,  are  the  first  symptoms.  Jaundice  appears  at  the  onset 
or  a  day  or  two  later.  Instead  of  a  gradual  subsidence,  as  would  be  expected  in 
catarrhal  jaundice,  the  case  now  passes  into  a  second  stage,  in  which  the  following 
manifestations  occur.  Jaundice  deepens,  though,  as  the  case  nears  its  termination 
it  may  fade.  Vomiting  persists  or  increases  in  severity,  and  the  vomit  and  stools 
may  contain  blood.  Constipation  is  usually  present.  The  temperature  rises, 
though  in  some  cases  it  falls,  and  may  become  even  subnormal.  Cerebral  symptoms 
develop,  such  as  drowsiness,  photophobia,  delirium,  convulsions,  and  finally  coma. 
Twitchings,  especially  of  the  face,  are  not  uncommon,  with  peculiar  sucking  or 
champing  movements  of  the  lips  and  teeth.  Subcutaneous  haemorrhages  and 
epistaxis  are  often  present.  The  blood  generally  shows  a  leucocytosis  of  20,000  to 
25,000  per  cubic  millimetre  ;  its  alkalinity  is  stated  to  be  reduced.  The  liver,  which 
at  first  is  definitely  enlarged,  becomes  smaller  as  the  disease  progresses,  and  finally 
the  hepatic  dulness  may  be  greatly  reduced  or  may  completely  disappear.  The 
spleen  is  sometimes  enlarged.  The  urine  is  scanty  and  dark-coloured,  owing  to 
the  presence  of  bile  pigment.  It  contains  albumin  and  numerous  bile-stained 
epithelial  casts.  The  presence  of  leucin  and  tyrosin  can  often  be  demonstrated 
by  chemical  methods,  though  these  bodies  are  seldom  found  as  sediments.  Urea 
is  considerably  diminished  in  amount.  Sugar  is  not  present  in  the  urine. 
The  stools  are  usually  very  offensive,  and  may  contain  bile  and  sometimes 
blood. 

The  duration  of  the  disease  varies.  Most  cases  terminate  with  coma  in  two 
to  three  weeks  after  the  onset  of  symptoms.  In  some,  however,  the  disease  runs 
a  less  acute  course,  and  after  a  variable  period,  from  two  to  five  weeks,  a  gradual 
amelioration  is  noticed  ;  the  cerebral  symptoms  disappear,  the  jaundice  fades,  the 
urine  gradually  regains  its  normal  characters,  and  the  liver  dulness  returns.  There 
is  a  slow  convalescence,  but  the  subsequent  state  of  health  must  be  regarded  as 
precarious. 

The  following  case  in  a  girl  of  five  under  the  writer's  care  at  St.  Bartholomew's 
Hospital  illustrates  the  subacute  form  of  the  disease  :  On  November  13,  1909, 
jaundice  was  first  noticed  ;  she  had  vomited  a  few  days  previously.  Admitted  to 
hospital  on  November  21  distinctly  jaundiced  ;  liver  enlarged  2  inches  below  costal 
arch  ;  spleen  palpable.  Temperature,  102°  F.  The  urine  contained  bile  and 
numerous  bile-stained  casts  ;  leucin  was  present,  but  no  tyrosin  crystals  were 
found.  Leucocytes  12,000  per  cubic  millimetre;  later  24,000.  During 
the  next  few  days  there  was  repeated  vomiting  ;  the  vomit  was  streaked  with 
blood  on  one  occasion.  Jaundice  deepened.  The  liver  rapidly  diminished  in  size, 
so  that  it  was  no  longer  palpable,  and  the  hepatic  dulness  became  less  than  normal. 
Blood  cultures  were  sterile.  On  November  26  she  became  very  drowsy,  with  mutter- 
ing delirium  and  twitching  and  sucking  movements  of  the  lips,  and  finally  coma- 
tose. Repeated  subcutaneous  injections  of  saline  solution  were  given  with  most 
striking  results,  and  each  injection  was  followed  by  some  subsidence  in  the  cerebral 
symptoms.  The  condition  slowly  improved  ;  the  urine  became  normal,  and  the 
jaundice  finally  faded  with  slight  remissions.  The  liver  became  just  palpable. 
Ultimately  the  child  recovered  after  a  long  convalescence.  She  has  been  under 
observation  up  to  the  present  time,  and  appears  quite  well,  though  delicate-looking. 
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Diagnosis. — The  recognition  of  this  serious  malady  is  difficult,  or  even  impos- 
sible in  its  early  stage,  when  it  may  so  closely  resemble  an  ordinary  attack  of 
catarrhal  jaundice.  Increasing  intensity  of  jaundice,  the  persistence  of  pyrexia, 
petechial  haemorrhages,  and,  above  all,  the  onset  of  cerebral  symptoms  such 
as  drowsiness,  delirium,  etc.,  should  arouse  suspicions  as  to  the  real  nature  of  the 
illness.  The  presence  of  leucin  and  tyrosin,  and  of  bile-stained  casts  in  the  urine, 
and  a  diminished  area  of  hepatic  dulness,  will  confirm  the  diagnosis  of  acute  yellow 
atrophy. 

From  phosphorus-poisoning  and  icterus  gravis  in  cirrhotic  conditions,  acute 
yellow  atrophy  may  be  distinguished  by  the  reduction  in  size  of  the  liver.  In 
phosphorus-poisoning  and  in  cirrhosis  of  the  liver  the  organ  remains  enlarged. 

Pathology. — The  disease  is  due  to  an  acute  and  very  extensive  degeneration 
of  the  liver  cells.  "  The  condition  is  a  very  acute  hepatitis  "  (Rolleston).  It  is 
the  result  of  an  acute  toxic  or  infective  process  brought  about  by  bacterial  infection 
from  the  intestine  via  the  bile-ducts  or  by  the  blood-stream.  In  favour  of  the  con- 
veyance by  the  blood  is  the  frequent  association  of  enlargement  of  the  spleen  and 
degenerative  changes  in  the  kidneys. 

The  few  recorded  cases  of  acute  yellow  atrophy  following  chloroform  narcosis 
would  suggest  that  toxic  bodies  other  than  those  of  bacterial  origin  may  also  cause 
the  condition. 

Morbid  Anatomy. — The  liver  is  diminished  in  size  and  weight,  and  has  a  mottled 
pale  yellow  or  light  orange  colour.  The  capsule  is  wrinkled  or  thrown  into  folds  ; 
the  liver  substance  feels  soft  and  flabby.  On  section,  a  striking  change  is  apparent ; 
the  normal  liver  is  replaced  by  yellow  and  red  areas.  The  yellow  areas  represent  the 
remains  of  the  glandular  tissue,  though  little  or  none  of  the  normal  lobulation  can 
be  made  out  therein  by  the  naked  eye.  The  red  areas  which  are  depressed  below 
the  level  of  the  yellow  areas,  and  are  softer  than  these,  exhibit  no  lobulation.  Here 
the  most  extensive  destruction  of  the  glandular  elements  has  taken  place.  Micro- 
scopically, the  yellow  areas  are  found  to  consist  of  liver  cells  in  an  advanced  stage 
of  degeneration — the  protoplasm  vacuolated,  and  the  nuclei  stained  feebly  or  not 
at  all.  Hemorrhages  and  granules  of  bile  pigment  are  also  present.  In  places 
collections  of  small  cubical  cells  arranged  in  rows  are  seen,  resembling  small  bile- 
ducts.  These  are  known  as  "  pseudo-bile-ducts  "  or  "  canaliculi,"  and  are  probably 
the  result  of  proliferation  either  of  cells  of  the  bile-ducts  or  of  hepatic  cells  as 
an  attempt  at  regeneration.  Here  and  there  may  be  distinguished  small  groups 
of  large  and  apparently  normal  liver  cells,  which  show  evidence  of  rapid  growth, 
and  also  represent  a  regenerative  process.  In  the  red  areas  few,  if  any,  of  the 
liver  cells  remain,  and  what  is  seen  consists  of  a  fibrous  stroma,  capillaries,  debris 
of  nuclei,  red  blood-cells,  and  bile  pigment.  The  bile-ducts  usually  show  signs 
of  an  acute  catarrhal  inflammation  and  contain  masses  of  desquamated  cells,  and 
the  jaundice  is  probably  due  to  the  obstruction  of  the  bile  capillaries  and  smaller 
ducts  caused  thereby.  Leucin  and  tyrosin  can  be  sometimes  recognized  micro- 
scopically, or  may  be  found  in  scrapings  from  the  cut  surface  of  the  liver.  Micro- 
organisms have  been  found  in  the  liver  in  a  very  small  proportion  of  cases. 

In  the  subacute  forms  of  the  disease,  or  those  of  longer  duration  which  eventually 
recover,  the  favourable  result  is  due  to  a  regeneration  of  the  liver  cells,  some  evi 
dence  of  which  may  be  found  even  in  the  acute  and  fatal  cases,  as  mentioned  above. 
This  regenerative  process,  by  active  proliferation  of  the  hepatic  cells,  leads  to  the 
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formation  of  circumscribed  masses  of  apparently  normal  liver  tissue,  and  if  life 
be  prolonged  may  be  sufficient  to  compensate  in  part  at  least  for  the  destruction 
which  has  taken  place.  These  newly-formed  areas  of  liver  cells,  with  their  shaiply- 
defined  outlines,  may  then  resemble  masses  of  new  growth,  as  they  are  paler  than 
the  surrounding  tissue,  and  may  even  project  on  the  surface  of  the  liver.  They  are 
sometimes  described  as  adenomata.  The  compensation  is  not  very  stable  in  such 
cases,  and  subsequently  some  comparatively  slight  disorder  may  cause  hepatic 
insufficiency  and  death. 

In  children  the  liver  may  afford  evidence  of  antecedent  disease,  such  as  cirrhosis 
of  the  syphilitic  type,  as  shown  by  the  presence  of  an  intercellular  cirrhosis.  In 
such  cases  the  acute  degenerative  process  cannot  be  said  to  have  taken  place  in  a 
previously  healthy  organ,  and,  strictly  speaking,  as  Eolleston  has  pointed  out, 
they  should  be  classed  as  cases  of  icterus  gravis  rather  than  acute  yellow  atrophy, 
as  is  more  generally  and  perhaps  more  conveniently  done. 

Prognosis. — This  is  very  unfavourable,  as  by  far  the  greatest  number  of  cases 
terminate  fatally.  The  longer  the  duration  of  the  case  the  better  becomes  the 
chance  of  recovery.  This  can  take  place  only  as  the  result  of  regeneration  of  the 
liver  cells,  such  as  occurs  in  the  subacute  forms,  and  the  formation  of  new  liver 
cells  must  have  progressed  to  a  considerable  extent  to  discharge  the  hepatic  functions 
to  an  adequate  degree.  The  life  of  a  child  who  has  survived  an  attack  of  acute 
yellow  atrophy  is  precarious,  as  the  liver,  in  spite  of  the  compensatory  formation  of 
liver  cells,  may  give  in  at  a  later  period  from  some  slight  affection  which  upsets  its 
compensation. 

Treatment. — At  the  onset  the  treatment  is  that  of  a  case  of  catarrhal  jaundice, 
rest  in  bed  with  fluid  diet.  The  bowels  should  be  cleared  with  calomel  and  saline 
purges,  and  alkalies  and  large  quantities  of  fluid  should  be  given.  When  cerebral 
symptoms  appear,  the  use  of  saline  infusions  may  have  a  remarkable  effect  in 
removing  drowsiness  and  even  coma,  as  in  the  case  described  above.  The  infusions 
probably  act  by  aiding  the  elimination  of  toxic  substances  affecting  the  cerebral 
centres. 

Congenital  Family  Jaundice. — This  condition  is  also  known  as  familial  cholaemia, 
acholuric  family  jaundice,  splenomegalic  family  jaundice.  For  many  years  past 
it  has  been  recognized  that  there  may  be  a  tendency  to  the  development  of  jaundice 
in  members  of  the  same  family,  and  numerous  cases  of  this  kind  have  been  recorded 
in  this  and  in  other  countries.  Gilbert  and  Lereboullet  were  probably  the  first  to 
draw  attention  to  this  family  tendency  under  the  term  cholerniefamiliale. 

There  are  two  types  of  congenital  family  jaundice  :  the  first  that  in  which 
jaundice  is  present  at  birth  or  appears  shortly  afterwards,  and  the  second  that  in 
which  jaundice  appears  in  later  childhood  or  early  adult  life.  Both  these  types 
have  the  following  characteristics  in  common :  There  is  generally  a  historyof  jaundice 
in  other  members  of  the  family,  the  urine  is  usually  free  from  bile  (acholuria),  the 
spleen  is  enlarged.  The  condition  is  a  chronic  one,  and  as  far  as  is  at  present 
known  does  not  seriously  endanger  life  except  in  early  infancy. 

^Etiology — Heredity. — This  is  the  only  important  {etiological  factor  known 
at  present.  In  nearly  all  the  cases  described  there  is  a  history  of  other  members 
of  the  family  having  had  jaundice  in  infancy  or  later  life.  In  the  infantile  type  the 
mother  may  be  affected,  and  a  history  may  be  obtained  of  several  of  her  children 
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having  been  born  jaundiced  and  dying  shortly  after  birth.  The  condition  lias 
been  traced  for  several  generations  in  a  family. 

Sex. — Both  sexes  appear  to  be  equally  liable. 

Syphilis  and  other  infective  conditions  are  not  concerned  in  the  production  of 
this  form  of  jaundice. 

Exposure  to  cold,  over-exertion  or  fatigue,  occasionally  appear  to  act  as  exciting 
causes  for  the  onset  of  the  jaundice  in  the  older  class  of  cases,  or  may  bring  about 
an  exacerbation. 

Symptomatology. — In  the  infantile  form  jaundice  is  present  at  birth  or  appears 
shortly  afterwards.  The  jaundice  is  usually  slight.  The  urine  does  not  contain 
bile,  and  urobilin  is  present.  The  stools  contain  bile.  The  infant  is  usually  some- 
what drowsy,  as  in  other  forms  of  jaundice  in  early  life.  The  spleen  is  distinctly 
enlarged,  and  there  may  be  some  enlargement  of  the  liver.  Examination  of  the 
blood  reveals  some  degree  of  anaemia,  which  is  more  marked  in  infants  than  in  the 
later  cases.  The  anaemia  is  sometimes  very  severe,  and  is  probably  the  cause 
of  death  in  those  cases  which  prove  fatal  in  the  first  few  weeks  of  life.  The  blood- 
count  in  these  infants  may  resemble  that  of  pernicious  anaemia  in  the  great 
reduction  of  the  red  cells  and  the  presence  of  normoblasts  and  megaloblasts.  Traces 
of  bilirubin  are  found  in  the  blood. 

If  the  child  survives  the  first  few  weeks  or  months  of  life,  the  jaundice  tends  to 
fade,  and  in  course  of  time  may  disappear.  The  condition  may  entirely  subside 
in  infancy  to  reappear  at  intervals  in  later  childhood  or  early  adult  life,  or  it  may 
persist  throughout.  The  general  health  is  little  impaired  provided  that  the  anaemia 
during  these  exacerbations  is  not  very  severe.  An  excellent  example  of  this 
maintenance  of  health  and  strength  is  afforded  by  a  case  described  by  Hawkins 
and  Dudgeon  of  a  policeman  of  twenty-seven,  who,  though  jaundiced  from  infancy, 
was  able  to  discharge  his  duty. 

In  cases  of  familial  jaundice  in  older  children  the  general  health  is  usually  good 
and  nutrition  is  well  maintained,  although  in  a  few  cases  development  is  retarded 
and  puberty  delayed.  The  jaundice  is  slight  or  may  disappear  altogether  at 
intervals,  to  reappear  or  become  deeper  after  some  chill  or  over-exertion,  or  without 
any  apparent  cause.  The  jaundice  does  not  give  rise  to  itching  of  the  skin.  During 
the  exacerbations  there  may  be  some  headache  and  a  feeling  of  drowsiness  or 
malaise,  and  the  temperature  may  be  slightly  raised.  Signs  of  gastro-intestinal 
disturbance  are  absent.  The  spleen  is  considerably  enlarged,  and  may  reach  below 
the  level  of  the  umbilicus  ;  it  is  hard  and  painless.  Slight  enlargement  of  the  liver 
is  present  in  some  cases.     There  is,  as  a  rule,  no  abdominal  pain  or  tenderness. 

The  urine  is  dark-coloured  owing  to  the  presence  of  urobilin,  but  bile  is  absent, 
though  occasionally  during  an  exacerbation  traces  of  bilirubin  may  appear.  The 
faeces  are  normal  in  character  and  contain  bile.  The  blood  in  the  older  cases 
does  not  show  the  same  degree  of  anaemia  present  in  infants,  but  during  the  exacer- 
bations the  red  cells  arc  diminished  to  about  3,000,000,  and  there  is  marked  poikilo- 
cytosis  and  polychromatophilia.  Normoblasts  and  megaloblasts  are  present.  The 
leucocytes  are  not  affected  in  any  characteristic  way.  Haemoglobin  is  about 
44  per  cent.  (Hawkins  and  Dudgeon).  Traces  of  bilirubin  are  found  in  the  blood 
in  the  majority  of  cases. 

Pathology.— It  is  believed  that  this  family  type  of  jaundice  is  due  to  some 
inborn  or  congenital  defect  in  the  red  corpuscles  of  the  nature  of  an  unduo  fragility,  so 
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that  they  become  broken  up  or  undergo  haemolysis  more  readily  than  is  normal.  The 
evidence  on  this  point  rests  on  observations  made  as  to  the  behaviour  of  the  cor- 
puscles in  saline  solutions  of  graduated  degrees  of  dilution.  It  is  found  that  the  red 
cells  in  cases  of  family  jaundice  are  readily  hsemolyzed  in  solutions  of  strengths 
which  have  no  effect  on  cells  from  normal  cases.  On  the  other  hand,  it  is  found 
that  in  ordinary  forms  of  chronic  jaundice  the  red  cells  resist  haemolysis  in  weaker 
saline  solutions  than  is  the  case  with  red  cells  of  normal  individuals.  This  fragility  of 
the  red  cells  in  familial  jaundice  may  be  possibly  due  to  some  congenital  abnormality 
of  the  red  marrow.  Hawkins  and  Dudgeon  suggest  that  it  may  be  associated  with 
some  defect  in  the  stability  of  the  haemoglobin  compound  present  in  the  red  cells. 

The  haemolysis  of  the  red  corpuscles  leads  to  the  production  of  increased  bile 
pigment  by  the  liver,  which  causes  slight  jaundice  and  the  presence  of  urobilin  in 
the  urine.     The  spleen  becomes  enlarged  as  a  result  of  the  haemolysis. 

Occasionally  the  haemolysis  may  be  so  excessive  in  the  exacerbations  that  the 
amount  of  bile  pigment  in  the  blood  becomes  so  much  increased  that  traces  of  it 
appear  in  the  urine.  The  anaemia  present  in  these  cases  is  the  direct  consequence 
of  the  haemolysis,  and  it  may  be  very  severe  in  infants,  as  has  been  already  pointed 
out. 

The  presence  of  normoblasts  and  megaloblasts  may  be  an  evidence  of  an  in- 
creased activity  of  the  erythroblastic  tissues  to  compensate  for  the  haemolysis. 
The  enlargement  of  the  spleen  is  probably  the  result  of  increased  activity  in  con- 
nection with  haemolysis.  On  post-mortem  examination  this  organ,  as  well  as  the 
liver,  exhibits  some  degree  of  fibrosis. 

Diagnosis. — The  most  important  points  in  the  diagnosis  are  the  family  history, 
the  history  of  recurrent  attacks  of  jaundice  or  of  jaundice  dating  from  infancy, 
the  absence  of  bile  in  the  urine  and  its  presence  in  the  stools,  enlargement  of  the 
spleen,  and,  finally,  evidence  of  abnormal  fragility  of  the  red  corpuscles 

It  is  quite  possible  that  some  cases  recorded  as  Hanot's  type  of  biliary  cirrhosis 
are  really  cases  of  acholuric  family  jaundice,  and  it  may  be  difficult  to  distinguish 
between  these  two  conditions.  In  familial  jaundice  the  enlargement  of  the  liver  is 
slight,  while  in  Hanot's  cirrhosis  it  is  very  considerable.  The  exacerbations  in  this 
form  of  cirrhosis  are  severe,  and  are  attended  with  pain,  pyrexia,  and  leucocytosis, 
while  in  family  jaundice  these  are  usually  absent. 

In  splenic  anaemia  (Banti's  type)  jaundice  may  occur  with  enlarged  spleen  and 
acholuria,  but  in  these  cases  there  is  a  definite  leucopenia  and  a  tendency  to  haemor- 
rhages from  the  mucous  membranes. 

The  form  of  anaemia  with  enlarged  spleen  in  infants  known  as  "  pseudo -leukaemia 
infantum  "  is  not  attended  with  jaundice,  the  leucocytes  are  usually  considerably 
increased  in  number,  and  myelocytes  are  present. 

Prognosis. — This  is  favourable  in  cases  which  have  survived  early  infancy, 
during  which  period  there  is  considerable  risk  to  life  owing  to  the  severe  anaemia 
resulting  from  haemolysis  in  new-born  infants.  Cases  which  begin  in  infancy,  if 
they  survive  the  first  few  months,  may  do  better  than  those  which  develop  later. 
An  adult  affected  by  this  abnormality  may  lead  a  fairly  normal  life,  as  the 
general  health  is  little  affected.  The  intervals  between  the  exacerbations  tend  to 
become  longer  as  time  goes  on. 

Treatment. — The  greatest  care  should  be  exercised  in  the  case  of  an  infant 
in  keeping  it  warm  and  regulating  the  diet  to  prevent  the  recurrence  of  any  com- 
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plication,  such  as  a  chill  or  alimentary  disturbance,  which  might  have  an  un- 
favourable influence  on  the  condition; 

In  the  case  of  older  children,  attention  to  general  health  is  important,  and  they 
require  special  care  in  the  regulation  of  exercise,  diet,  etc.  Drugs,  as  far  as  is 
known,  have  no  influence  on  the  condition  ;  arsenic  in  particular  does  not  produce 
any  effect. 
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CIRRHOSIS  OF  THE  LIVER. 

The  liver  of  a  child  reacts  even  more  promptly  than  that  of  an  adult  to  the 
influence  of  toxic  substances,  whether  of  microbic  or  non-microbic  origin,  and  we 
may  find  all  stages  of  reaction  resulting  from  such  causes,  varying  in  degree  from  a 
state  of  active  congestion  to  that  of  a  localized  or  diffuse  small-celled  infiltration, 
which  may  ultimately  lead  to  the  production  of  fibrous  tissue  constituting  one  or 
other  of  the  types  of  cirrhosis. 

The  forms  of  cirrhosis  occurring  in  children  are  as  follows  : 

1.  Multilobular  or  portal  cirrhosis. 

2.  Mono-  or  inter-lobular  cirrhosis  : 

(a)  Biliary  cirrhosis  (Hanot's  cirrhosis  or  hypertrophic  cirrhosis). 

(b)  Cirrhosis  due  to  chronic  obstruction  of  the  larger  bile-ducts. 

3.  Syphilitic  cirrhosis. 

4.  Cirrhosis  due  to  passive  congestion  of  the  liver,  as  in  cardiac  disease 

and  polyserositis  (polyorrhomenitis). 

1.  Multilobular  or  Portal  Cirrhosis.— This  is  by  no  means  a  common  disease  of 
childhood,  and  in  the  writer's  opinion  it  is  much  less  common  now  than  it  used  to  be. 
It  differs  in  no  material  respect  from  the  adult  type  of  the  disease.  It  is  caused 
by  toxic  substances  conveyed  to  the  liver  by  the  portal  circulation,  and  is  generally 
due  to  the  ingestion  of  alcohol  for  a  prolonged  period.  Alcohol,  in  the  form  of 
brandy,  port  wine,  or  gin,  administered  in  excessive  doses  to  debilitated  infants 
or  young  children,  is  the  usual  cause,  though  in  some  cases  this  can  be  excluded. 
There  is  reason  to  believe  that  the  liver  in  young  animals  is  more  susceptible  to 
the  influence  of  alcohol  than  is  the  adult  liver.  It  is  probable  that  an  unsuitable 
and  irritating  form  of  diet  may  also  lead  to  cirrhosis.  As  Eolleston  suggests, 
the  resisting  powers  of  the  liver  may  be  reduced  either  by  some  congenital  defect 
or  as  the  result  of  specific  fevers,  and  rendered  more  liable  to  the  influence  of  toxic 
substances. 

Focal,  inflammatory,  or  necrotic  lesions  are  not  uncommonly  found  in  the 
liver  in  cases  of  infective  fevers,  such  as  typhoid  and  scarlet  fever,  etc.,  and  it  is 
possible  that  these  may  be  associated  later  with  the  production  of  some  degree 
of  cirrhosis. 

Symptomatology. — The  earliest  symptoms  are  those  of  digestive  disturbance, 
with  failure  of  general  nutrition.     The  child  wastes,  the  skin  becomes  sallow,  and 


210  DISEASES  OF  CHILDREN 

in  the  later  stages  jaundice  may  appear.  Ascites  develops,  causing  abdominal 
enlargement,  which  may  be  the  first  symptom  to  attract  attention.  Hainiatemesis 
is  less  common  than  in  adults.  The  liver,  if  palpable,  is  hard,  and  the  surface  may 
be  made  out  to  be  uneven  or  nodular.  The  spleen  is  usually  enlarged,  and  ascites 
is  present.  The  superficial  abdominal  veins  are  sometimes  dilated.  The  course 
of  the  disease  resembles  that  in  the  adult.  The  child  becomes  increasingly  asthenic  ; 
pulmonary  complications,  such  as  bronchitis,  pneumonia,  or  tuberculosis,  usually 
bring  about  the  termination.  Petechial  or  conjunctival  haemorrhages,  epistaxis, 
and  melicna,  are  not  uncommon. 

Reference  must  be  made  to  a  group  of  cases  of  multilobular  cirrhosis  of  the 
liver  occurring  in  children,  and  often  familial  in  character,  in  which  various  forms 
of  disturbance  of  the  central  nervous  system  are  present,  giving  rise  to  emotional- 
ism, tremors,  muscular  rigidity,  contractions,  and  mental  symptoms.  Signs  of 
hepatic  disease  are  usually  absent  during  life.  These  cases  are  always  fatal. 
The  average  duration  is  four  years.  They  have  been  described  by  Gowers,  Ormerod, 
Homen,  and  others.  The  most  complete  account  of  this  type  is  that  by  Kinnier 
Wilson.  Wilson  concludes  that  the  nervous  symptoms  are  due  to  the  action  of  a 
toxin,  probably  the  result  of  the  hepatic  disease,  which  operates  selectively  on 
certain  parts  of  the  brain,  especially  the  lenticular  nucleus  (vide  p.  847). 

Morbid  Anatomy. — This  does  not  differ  materially  from  that  in  the  adult  form. 
The  liver  is  paler  than  normal,  and  it  is  usually  reduced  in  size.  The  surface  is 
irregular  and  may  be  "  hobnailed."  Some  degree  of  perihepatitis  is  often  present. 
The  organ  feels  very  hard,  and  the  cut  edges  are  sharp.  On  section,  pale  grey 
bands  of  fibrous  tissue  can  be  seen  enclosing  yellow  areas  of  liver  substance.  Micro- 
scopically a  coarse  multilobular  cirrhosis  is  found  compressing  and  distorting  the 
lobules.  The  liver  cells  show  fatty  and  atrophic  changes.  In  places  groups  of 
apparently  normal  liver  cells  represent  attempts  at  regeneration.  "  Pseudo-bile- 
canaliculi  "  are  often  present  ;  these  are  narrow  sinuous  columns  of  small  cubical 
cells.  The  spleen  is  enlarged  and  fibrotic.  The  peritoneum  is  usually  thickened 
and  opaque. 

The  Diagnosis  of  portal  cirrhosis  is  usually  difficult  in  the  absence  of  a  history 
of  the  administration  of  alcohol.  In  a  large  proportion  of  the  cases  the  con- 
dition is  first  recognized  post  mortem.  The  diagnosis  of  the  disease  must  depend 
chiefly  on  the  presence  of  signs  of  portal  obstruction,  such  as  ascites,  distension 
of  abdominal  veins,  and  lnematemesis.  It  is  most  liable  to  be  mistaken  for  tuber- 
culous peritonitis.  Examination  of  the  ascitic  fluid  is  of  value,  as  in  tuberculous 
peritonitis  the  number  of  lymphocytes  is  largely  increased. 

A  rare  condition  which  may  resemble  cirrhosis,  as  it  leads  to  enlargement  of  the 
liver  and  ascites,  is  that  known  as  "  primary  occlusion  of  the  ostia  of  the  hepatic 
veins."    Several  instances  of  this  have  been  recorded  in  children. 

Prognosis. — This  is  unfavourable,  as  the  condition  is  incurable,  and  a  child 
affected  thereby  must  be  regarded  as  in  a  precarious  state  even  if  a  collateral 
circulation  becomes  established,  as  shown  by  the  absence  or  diminution  of  ascites. 
The  child  is  specially  liable  to  tuberculous  infection,  or  some  intercurrent  acute 
illness  may  cause  a  fatal  termination  in  early  life. 

Treatment. — The  treatment  of  the  condition  in  children  does  not  differ  in 
any  essential  point  from  that  in  adults. 
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2.  Mono-  or  Inter-lobular  Cirrhosis. — The  two  chief  conditions  in  which  a 
mono-  or  inter-lobular  cirrhosis  occurs  are — (a)  Biliary  cirrhosis,  also  known  as 
"  Hanot's  cirrhosis  "  and  "  hypertrophic  cirrhosis  ";  (6)  cirrhosis  due  to  chronic 
obstruction  of  the  larger  bile-ducts. 

(«)  Biliary  Cirrhosis. — Biliary  or  Hanot's  cirrhosis  must  be  regarded  as 
a  rare  condition,  and,  judging  by  the  number  of  recorded  cases,  it  would  seem  to 
be  even  less  common  in  England  than  in  other  European  countries. 

The  clinical  features  of  the  disease,  first  clearly  defined  by  Hanot  in  1876,  are 
those  of  a  chronic  form  of  jaundice  accompanied  by  enlargement  of  the  liver  and 
spleen  and  by  intercurrent  attacks  of  abdominal  pain  and  pyrexia,  but  not  asso- 
ciated with  persistent  ascites. 

Mtiology. — In  children  the  disease  is  commonest  between  five  and  fifteen  years, 
though  in  India  and  Mexico  a  condition  closely  resembling  Hanot's  cirrhosis  affects 
quite  young  children,  and  even  infants. 

Males  are  more  liable  than  females  ;  in  a  series  of  twenty-two  cases  collected  by 
the  writer,  thirteen  were  male  and  nine  female  children.  Neither  alcohol  nor 
syphilis  appear  to  be  important  factors. 

A  number  of  cases  have  been  recorded  which  have  followed  an  infective  fever, 
such  as  typhoid  and' scarlet  fever. 

Heredity. — A  "  familial  "  form  of  the  disease  has  been  described,  in  which 
several  members  of  the  same  family  have  been  affected.  There  is  some  risk  of 
confusing  with  this  the  familial  form  of  acholuric  jaundice,  which  is  a  separate 
clinical  condition. 

Symptomatology. — The  earliest  symptoms  are  general  malaise,  headache,  some 
abdominal  pain,  moderate  pyrexia,  and  slight  jaundice.  Vomiting  is  not  un- 
common. The  liver  undergoes  considerable  uniform  enlargement ;  the  surface  is 
smooth  and  moderately  firm.  The  spleen  also  becomes  enlarged  ;  the  younger  the 
child,  the  greater  is  its  relative  increase  in  size,  and  it  may  become  even  larger  than 
the  liver.  The  jaundice  becomes  deeper,  though  it  is  rarely  intense.  The  urine 
contains  bile  pigment,  and  bile  pigment  is  also  present  in  the  stools,  showing  that 
bile  is  passing  into  the  intestine  and  that  the  bile-ducts  are  not  completely  ob- 
structed. A  moderate  leucocytosis  is  present  during  the  febrile  period.  After  a 
period  varying  in  length  from  a  few  days  to  one  or  two  weeks,  the  pyrexia  and 
most  of  the  symptoms  subside,  but  the  jaundice  persists.  One  of  the  chief  charac- 
teristics of  the  disease  is  the  occurrence  of  exacerbations  or-"  crises,"  which  take 
place  at  intervals.  During  these  "  crises  "  the  symptoms  are  renewed,  and  the  liver 
and  spleen  become  tender  and  exhibit  further  enlargement.  A  "  crisis  "  lasts  a 
few  days,  and  then  subsides,  leaving  the  liver  and  the  spleen  larger  than  before 
its  onset.  Clubbing  of  the  fingers,  deformities  of  the  nails,  and  thickening  of 
the  bones  about  the  wrist  and  ankle-joints,  resembling  the  condition  known  as 
"  ostco-arthropathy,"  have  been  described  in  children.  Arthritis  is  sometimes 
present.  Brown  pigmentation  of  the  skin  of  the  extremities,  resembling  that 
in  Addison's  disease,  also  occurs.  In  this,  as  in  other  forms  of  cirrhosis,  bodily 
development  may  be  retarded,  puberty  become  delayed,  and  a  condition  of 
infantilism  may  result. 

The  duration  of  a  case  of  biliary  cirrhosis  is  very  variable  ;  it  may  continue  for 
several  years,  but  generally  speaking  the  course  of  the  disease  in  children  is  more 
severe  and  of  shorter  duration  than  in  adults.  The  crises  tend  to  become  more 
frequent,  and  the  child  gradually  becomes  weaker.  Towards  the  close  hiumorrhages 
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in  the  skin  or  from  the  mucous  membranes  make  their  appearance.  The  case 
usually  terminates  in  a  comatose  state  resembling  an  icterus  gravis,  or  from  some 
intercurrent  pulmonary  disease. 

Pathology. — The  liver  is  considerably  enlarged  ;  the  surface  is  smooth,  though 
some  roughening  of  the  capsule  due  to  perihepatitis  is  often  present.  The  liver 
substance  is  firm,  and  the  colour  deep  yellow  or  dark  green.  Microscopically  the 
chief  characteristic  is  a  fibrosis  with  a  monolobular  or  interlobular  distribution, 
with  fine  fibrillse  of  fibrous  tissue  invading  the  outer  zone  of  the  lobules.  In.  a  cer- 
tain number  of  cases  the  cirrhosis  does  not  follow  a  purely  mono-  or  inter-lobular 
distribution,  but  may  be  partly  multilobular  in  type,  and  these  are  therefore  classed 
as  "'  mixed "  types.  "  Pseudo-bile-canaliculi,"  formed  by  sinuous  columns  of 
small  cubical  cells,  are  usually  present  in  the  fibrous  tissue.  The  liver  cells  do  not 
as  a  rule  exhibit  extensive  degenerative  changes.  The  bile-capillaries  and  small 
bile-ducts  show  distinct  signs  of  catarrhal  inflammation,  and  their  lumens  contain 
desquamated  epithelium  and  plugs  of  inspissated  bile.  The  larger  bile-ducts  are 
little,  if  at  all,  affected. 

The  spleen  is  enlarged  and  firm,  the  result  of  a  diffuse  fibrosis.  The  lymphatic 
glands,  especially  those  in  the  hiluni  of  the  liver  and  spleen,  are  sometimes  swollen 
and  softened. 

The  cause  of  the  disease  is  most  probably  some  chronic  form  of  infection,  the 
nature  of  which  is  at  present  obscure.  The  recurrent  exacerbations  or  "  crises,'' 
the  accompanying  leucocytosis,  and  the  enlargement  of  the  lymphatic  glands,  are 
in  favour  of  an  infective  origin.  The  changes  found  in  the  liver  strongly  suggest 
that  the  primary  cause  of  the  hepatic  condition  is  a  cholangitis,  or  inflammation  of 
the  smaller  bile-ducts  brought  about  by  some  irritant.  This  was  the  view  originally 
advanced  by  Hanot.  The  question  naturally  arises  as  to  how  the  irritant,  whether 
of  bacterial  or  non-bacterial  origin,  reaches  the  bile-ducts.  Two  routes  are  possible  : 
(a)  The  irritant  may  ascend  the  bile-ducts  from  the  intestine,  setting  up  an 
ascending  cholangitis  ;  or  (6)  it  may  be  conveyed  to  the  smaller  intrahepatic  ducts 
by  the  general  blood-supply,  giving  rise  to  a  descending  cholangitis.  The  evidence 
favours  the  second  hypothesis — namely,  that  the  irritant  reaches  the  liver  by  the 
blood-stream  ;  for  there  are  no  signs  of  inflammation  of  the  larger  bile-ducts,  such 
as  might  be  expected  if  an  ascending  cholangitis  had  occurred,  and,  further,  the 
appearances  presented  by  the  smaller  bile-ducts  closely  resemble  that  produced 
experimentally  by  the  injection  of  toluylene  diamine.  The  enlargement  of  the 
spleen,  sometimes  to  a  greater  degree  than  of  the  liver,  is  also  in  favour  of  a  general 
blood  infection.  As  to  the  nature  of  the  infection,  nothing  is  definitely  known  at 
present. 

Special  Forms  of  Biliary  Cirrhosis. — Mention  must  be  made  of  certain  forms  of 
hepatic  disease  occurring  in  hot  climates,  notably  in  India  and  Mexico,  resembling 
Hanot's  cirrhosis.  In  India,  native  infants  are  frequently  affected  by  a  fatal  form 
of  jaundice  with  enlargement  of  the  liver,  which  appears  to  be  due  to  irritating 
or  unsuitable  articles  of  diet  and  bad  hygienic  conditions.  The  duration,  both  in 
India  and  Mexico,  where  it  appears  to  be  endemic,  is  much  shorter  than  in  Hanot  s 
cirrhosis.  The  cirrhosis  begins  as  a  pericellular  fibrosis,  and  later  is  interlobular 
in  type.  In  the  Mexican  form  the  spleen  is  usually  not  enlarged,  and  ascites  is 
often  present. 

(b)  Obstructive  Biliary  Cirrhosis.— A  form  of  interlobular  cirrhosis  of  the 
liver  occurs  also  as  the  result  of  chronic  obstruction  of  the  large  bile-ducts.    Apart 
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from  obliteration  of  the  bile-ducts  in  infants,  complete  obstruction  is  a  very  rare 
event  in  childhood,  so  that  this  form  of  cirrhosis  is  hardly  ever  met  with  in  children 
after  the  first  year.  The  liver  in  cases  of  chronic  obstruction  of  the  extrahepatic 
bile-ducts  is  enlarged,  hard,  and  has  a  dark  olive-green  colour.  On  section  the 
bile-ducts  are  found  distended  and  full  of  dark  viscid  bile.  Microscopical  examina- 
tion shows  an  interlobular  cirrhosis  closely  resembling  that  in  Hanot's  cirrhosis. 
In  the  more  chronic  cases  the  fibrosis  is  sometimes  of  a  mixed  type,  in  that  it  may 
have  a  multilobular  as  well  as  a  monolobular  distribution.  "  Pseudo-bile- 
canaliculi "  are  often  present  in  the  fibrous  tissue.  The  smaller  intrahepatic  bile- 
ducts  exhibit  inflammatory  changes.  It  is  probable  that  this  cholangitis  and  the 
associated  cirrhosis  are  caused,  as  in  Hanot's  cirrhosis,  by  toxic  bodies  brought 
to  the  liver  by  the  blood-supply.  It  has  been  suggested  that  these  bodies  may  be 
produced  in  the  intestinal  canal  as  a  result  of  the  absence  of  bile  therein. 

Diagnosis  of  Biliary  Cirrhosis. — This  must  depend  on  the  presence  of  chronic 
jaundice  of  the  non-obstructive  type  with  enlargement  of  the  liver  and  spleen,  and 
the  occurrence  of  exacerbations  or  "  crises  "  attended  by  abdominal  pain  and 
pyrexia.  Cases  of  splenic  anaemia  (Banti's  type)  in  the  later  stage  may  resemble 
biliary  cirrhosis,  owing  to  the  presence  of  a  large  liver  and  spleen,  and  occasionally 
jaundice.  In  such  cases  a  leucopenia  is  usual,  in  contrast  with  the  leucocytosis  in 
the  crises  of  biliary  cirrhosis,  and  the  jaundice  is  slighter. 

In  the  condition  known  as  "  acholuric  jaundice,"  with  enlarged  spleen,  the  urine 
is  bile-free,  and  the  liver  is  in  many  cases  little  enlarged.  There  is  an  absence  of 
pyrexia,  pain,  and  leucocytosis.  There  is  some  degree  of  anaemia,  and  the  red 
corpuscles  may  be  unduly  fragile.  In  syphilitic  cirrhosis  other  evidence  of 
syphilitic  infection  may  be  obtained. 

3.  Syphilitic  Cirrhosis. — This  will  be  discussed  in  the  section  on  Syphilis  of  the 
Liver. 

4.  Cirrhosis  in  Chronic  Cardiac  Disease  and  Polyorrhomenitis  (Polyserositis). — 
The  condition  known  under  various  names,  such  as  "  indurative  mediastino-peri- 
carditis,"  "  polyserositis,"  "  polyorrhomenitis,"  etc.,  is  separately  described 
(see  Chapter  VIII.,  pp.  440  and  473). 

In  chronic  venous  engorgement  due  to  cardiac  disease  the  liver  undergoes 
changes  similar  to  those  found  in  adults.  It  is  usually  enlarged  and  tender. 
Post  mortem  it  has  a  dark  purple  colour  ;  the  surface  is  sometimes  roughened, 
owing  to  some  degree  of  perihepatitis.  On  section  the  characteristic  "  nutmeg  " 
appearance  is  found.  Microscopical  examination  shows  some  apparent  increase 
of  the  fibrous  tissue  in  the  portal  spaces,  which  is  probably  due  to  the  atrophy  of 
liver  cells  rendering  existing  fibrous  tissue  more  obvious  than  normal  (replacement 
fibrosis)  rather  than  to  an  actual  new  formation  of  fibrous  tissue. 

In  the  condition  known  under  various  names,  such  as  "  indurative  mediastino- 
pericarditis,"  "  polyserositis,"  "  polyorrhomenitis,"  "  cardio-tuberculous  cirrhosis," 
etc.  (Chapter  VIII.,  p.  473),  the  liver  presents  certain  distinctive  features  which 
differ  from  those  in  ordinary  cardiac  disease  ;  it  is  greatly  enlarged,  and  ascites  is 
usually  present.  Post  mortem  the  capsule  of  the  liver  is  thickened  and  shows 
numerous  adhesions  to  neighbouring  structures,  or  it  may  be  covered  with  a  thick 
white~membrane,  giving  it  the  appearance  described  as  "  iced  liver."  On  section 
the  nutmeg  appearance  due  to  chronic  venous  engorgement  is  seen.  Microscopically, 
in  addition  to  a  considerable  amount  of  replacement  fibrosis,  there  is  usually  present 
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a  definite  new  formation  of  fibrous  tissue.  This  fibrosis  is  well  marked  under  the 
capsule,  and  may  be  present  not  only  in  the  portal  spaces,  but  also  irregularly 
distributed  throughout  the  liver.  Some  of  these  areas  of  fibrous  tissue  are  probably 
the  result  of  tuberculous  infection,  giant  cells  are  occasionally  present,  but  tubercle 
bacilli  are  not  often  found.  The  venous  congestion  of  the  liver  resulting  in  these 
cases  is  much  greater  than  in  simple  cardiac  disease,  and  it  has  been  suggested 
that  this  is  due  to  dilatation  of  the  hepatic  veins,  the  result  of  inflammation 
spreading  from  the  pericardium  and  involving  their  walls.  Limitation  of  the 
movements  of  the  diaphragm  by  pleural  and  peritoneal  adhesions  increase  further 
the  stasis  in  the  liver. 
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TUBERCULOSIS  OF  THE  LIVER. 

The  possible  routes  by  which  tubercle  bacilli  may  reach  the  liver  are  as  follows : 
(1)  The  umbilical  vein  ;  (2)  the  hepatic  artery  ;  (3)  the  portal  vein  ;  (4)  the  lymphatics ; 
(5)  the  bile-ducts. 

Infection  by  the  umbilical  vein  from  the  placenta  during  f cetal  life  may  theoret- 
ically take  place,  but  examples  of  it  are  of  extreme  rarity.  In  acute  miliary  tuber- 
culosis the  hepatic  artery  is  the  channel,  while  the  portal  vein  conveys  the  infection 
to  the  liver  in  abdominal  tuberculosis.  Tubercle  bacilli  may  pass  into  the  liver  by 
the  lymphatics  from  a  tuberculous  focus  in  its  immediate  vicinity,  such  as  caseous 
glands  in  the  hilum.  The  bile-ducts  in  all  probability  do  not  serve  as  channels 
for  tubercle  bacilli  to  reach  the  liver  from  the  intestine,  but  if  some  part  of  the 
intrahepatic  ducts  becomes  locally  infected  it  is  possible  that  the  infection  may 
spread  along  the  biliary  canals  as  a  tuberculous  cholangitis  (vide  p.  221). 

As  the  result  of  one  or  other  of  these  modes  of  infection,  the  following  forms  of 
tuberculous  disease  of  the  liver  are  found  in  children  : 

1 .  Miliary  tuberculosis. 

2.  Massive  form  of  tuberculosis. 

3.  Tuberculosis  of  the  bile-ducts. 

None  of  these  forms  have  any  clinical  importance,  though  they  possess  con- 
siderable interest  from  the  pathological  aspect. 

1.  Miliary  Tuberculosis. — This  is  the  commonest  form  of  tuberculous  disease 
of  the  liver  in  children,  and  is  usually  due  to  a  generalized  systemic  infection, 
bacilli  being  conveyed  to  the  liver  by  the  hepatic  artery.  The  liver  is  enlarged 
and  fatty  ;  minute  grey  or  yellow  tubercles  are  visible  in  the  capsule  or  scattered 
throughout  the  substance  of  the  liver,  resembling  thoso  found  in  the  spleen,  pleura, 
lungs,  etc.  Microscopically  the  tubercles  are  found  to  be  most  abundant  within 
the  lobules,  and  in  the  earliest  stage  consist  of  clusters  of  small  round  cells.  If  the 
duration  of  the  case  has  been  sufficiently  long,  giant  cells  and  caseation  may  be 
present  in  their  central  parts. 

Tubercle  bacilli  may  be  brought  to  the  liver  by  the  portal  vein  in  cases  of 
abdominal  tuberculosis.     Owing  to  tho  more  chronic  type  of  infection  in  these  cases, 
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the  tubercles  are  more  yellow  and  larger  than  is  the  case  in  generalized  miliary 
tuberculosis.  They  are  abundant  in  the  portal  spaces,  and  where  they  are  adjacent 
to  a  bile-duct  they  may  cause  a  softening  and  breaking  down  of  its  wall,  so  that 
a  small  bile-stained  caseous  cavity  results.  These  are  sometimes  described  as 
tuberculous  cavities,  and  will  be  referred  to  later  under  Tuberculosis  of  the  Bile- 
Ducts. 

Miliary  tuberculosis  of  the  liver  gives  rise  to  no  clinical  signs  of  its  presence 
beyond  some  increase  in  the  size  of  the  organ  and  very  rarely  slight  jaundice. 

2.  Massive  Tuberculosis. — Large  caseous  masses  are  occasionally  found  in  the 
liver,  and  this  form  of  tuberculosis  appears  to  be  more  common  in  children  than 
in  adults,  though  at  all  ages  it  is  of  rare  occurrence.  The  condition  cannot  be 
recognized  during  life  unless  the  masses  are  superficially  situated  and  of  sufficient 
size  to  be  palpated.  They  consist  of  white  caseous  material  within  a  thin  capsule. 
They  are  sometimes  described  as  "  solitary  tubercle  "  of  the  liver,  though  the 
masses  are  usually  multiple.  Occasionally  the  central  portion  may  soften  and 
break  down,  forming  an  abscess  cavity  as  the  result  of  infection  by  pyogenic 
organisms.  These  caseous  masses  may  resemble  gummata,  adenomata,  or 
secondary  nodules  of  malignant  growth,  but  microscopical  examination  will  reveal 
their  true  nature. 

3.  Tuberculosis  of  the  Bile-Ducts.' — Tuberculosis  of  the  bile-ducts  is  not  un- 
common in  children,  though  rare  in  adults.  It  is  nearly  always  associated  with 
some  chronic  form  of  abdominal  tuberculosis,  such  as  tuberculous  peritonitis  or 
intestinal  ulceration.  It  cannot  be  said  to  be  attended  by  any  special  clinical 
signs  or  symptoms.  Jaundice  is  not  present.  Post  mortem  the  liver  is  somewhat 
enlarged  and  fatty.  Small  greenish  nodules  are  sometimes  visible  on  the  surface. 
On  section  numerous  bile-stained  cavities,  surrounded  by  caseous  material,  are 
found  in  the  portal  spaces,  as  well  as  many  yellow  tubercles.  The  cavities  vary 
considerably  in  size  :  some  are  no  larger  than  a  pin's  head,  while  others  are  the  size 
of  a  pea,  or  even  larger  than  this. 

The  process  of  formation  of  the  cavities  is  dependent  on  a  tuberculous  infec- 
tion of  the  portal  spaces  of  a  chronic  type.  Extensive  caseation  takes  place  in 
these  spaces,  in  the  course  of  which  the  wall  of  the  bile-duct  therein  becomes 
involved,  and  eventually  gives  way  as  the  result  of  the  inflammatory  process 
attacking  it  from  without,  and  a  cavity  is  thus  formed  containing  bile-stained 
caseous  material  and  desquamated  columnar  epithelial  cells.  The  lesion  is  a 
localized  inflammation  of  the  duct,  beginning  as  a  pericholangitis,  and  there  is  not 
sufficient  evidence  to  prove  that  anything  of  the  nature  of  a  diffuse  cholangitis  is 
set  up,  as  apart  from  these  focal  lesions  the  bile-ducts  appear  to  be  not  involved. 

On  the  other  hand,  Sergent  has  shown  experimentally  that  tubercle  bacilli 
are  unaffected  by  bile,  so  that  it  is  possible  that  a  localized  infection  of  an  intra- 
hepatic duct  may  give  rise  to  a  diffuse  tuberculous  cholangitis.  The  fact  that 
jaundice  is  generally  absent  in  these  cases  with  tuberculous  cavities  in  the  liver  is 
of  importance  ;  if  a  diffuse  form  of  cholangitis  were  set  up,  jaundice  most  probably 
would  be  present.  (For  a  further  account  of  these  tuberculous  cavities  of  the 
liver,  see  Trans.  Path.  Soc.  Loud.,  1899,  p.  158.) 


222  DISEASES  OF  CHILDREN 


SYPHILIS  OF  THE  LIVER: 


Syphilitic  affections  of  the  liver  in  children  are  practically  always  due  to  the 
congenital  form  of  this  disease.  The  route  of  infection  is  by  the  umbilical  vein, 
and  the  syphilitic  virus  thus  conveyed  to  the  liver  of  the  foetus  produces  changes 
generally  diffused  throughout  that  organ  ;  whereas  in  the  acquired  form  of  syphilis 
the  infection  is  brought  to  the  liver  by  the  hepatic  artery,  and  gives  rise  to  lesions 
having  a  more  focal  distribution.  Further,  as  Hutinel  and  Hudelo  have  pointed 
out,  in  the  foetus  the  syphilitic  infection  is  brought  in  contact  with  a  liver  the 
cells  of  which  are  rapidly  developing  and  immature,  and  therefore  less  able  to 
resist  than  in  the  adult. 

Syphilis  may  be  acquired  by  an  infant  suckled  by  an  infected  wet-nurse,  and  in 
such  a  case  the  liver  may  escape  serious  damage,  or,  if  it  be  involved,  the  lesions 
produced  will  resemble  in  their  character  and  distribution  those  of  the  acquired 
form  in  adults. 

In  the  most  severe  forms  of  inherited  syphilis,  the  infant  is  stillborn  or  survives 
birth  for  only  a  few  days.  As  a  rule  the  signs  of  congenital  syphilitic  disease  of 
the  liver  make  their  appearance  during  the  first  few  weeks  or  months  of  life,  but 
sometimes,  in  what  is  known  as  "  delayed  "  congenital  syphilis,  the  signs  of  hepatic 
disease  are  postponed  till  late  childhood  or  early  adult  life.  This  form  will  he 
considered  later.  In  infancy  the  chief  signs  of  syphilitic  disease  of  the  liver  may 
be  described  as  follows.  Both  the  liver  and  spleen  are  enlarged  and  feel  distinctly 
hard.  As  a  general  rule  there  is  little  abdominal  tenderness,  but  in  some  cases 
pressure  causes  pain,  and  occasionally  friction  may  be  felt  over  the  enlarged  liver, 
due  to  the  presence  of  peritonitis.  In  these  cases  ascites  may  be  present,  but  this 
is  a  rare  complication  of  the  disease.  Jaundice  is  not  uncommon,  and  is  due  to 
inflammatory  changes  in  the  smaller  intrahepatic  bile-ducts.  The  jaundice  may 
be  present  at  birth,  and  persist  for  several  weeks,  and  then  gradually  clear  up, 
sometimes  with  remissions.     In  such  cases  bile  is  usually  present  in  the  stools. 

Other  evidences  of  congenital  syphilis  are  generally  manifest,  such  as  impair- 
ment of  nutrition,  anaemia,  skin  eruptions,  epiphysitis,  gastro-intestinal  disturbance 
etc. 

In  favourable  cases  the  hepatic  enlargement  and  the  attendant  symptoms 
subside  under  antisyphilitic  treatment,  and  it  is  possible  that  in  some  cases  the 
liver  completely  recovers.  Rolleston  has  suggested  that  the  resistance  of  the  liver 
may  be  permanently  impaired,  and  that  there  is  a  liability  to  a  subsequent  develop- 
ment of  cirrhosis  of  the  multilobular  type. 

Morbid  Anatomy. — The  liver  is  large  and  heavy  and  feels  tough.  The  colour 
varies  considerably  ;  sometimes  it  is  dark  red  or  purple,  suggesting  a  condition 
of  great  congestion,  while  in  other  cases  it  is  a  mottled  yellow.  Delicate  adhesions 
are  sometimes  present  on  the  capsule. 

On  section  it  presents  a  curiously  tough  resistance  to  the  knife.  The  cut  sur- 
face is  smooth,  with  clean-cut  edges  with  a  characteristic  shiny  appearance,  not 
unlike  that  of  a  lardaceous  liver.  The  section  usually  appears  uniform  or  homo- 
geneous, but  sometimes  minute  greyish  specks  can  be  distinguished.  These  are 
described  as  "miliary  gummata  ";  they  are  not  caseous,  however,  but  are  little 
masses  of  cells  or  granulomata. 
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More  rarely,  circumscribed  pale  yellow  areas  are  seen  on  the  surface  or  in  the 
substance  of  the  liver  which  are  caseous  and  are  true  gummata.  They  vary 
greatly  in  size,  but  may  be  as  much  as  an  inch  in  diameter,  or  even  larger. 

It  should  be  borne  in  mind  that  not  uncommonly  the  naked-eye  appearance 
of  a  syphilitic  liver  shows  little  abnormality,  though  microscopical  examination 
may  reveal  very  extensive  changes. 

Microscopical  Changes. — These  vary  to  a  considerable  extent  with  the  age  of 
the  child.  Three  main  types  can  be  distinguished,  which  represent  stages  in  the 
progress  of  the  disease,  and  probably  depend  on  the  severity  of  the  infection. 
These  types  are  as  follows  : 

1.  Diffuse  infiltrative  form. 

2.  Gummatous  form. 

3.  Cirrhotic  form. 

Quite  commonly  more  than  one  of  these  forms  is  present  in  the  same  specimen. 

1.  Diffuse  Infiltrative  Form. — This  corresponds  to  the  "  embryonal  infiltrative  " 
form  of  Hutinel  and  Hudelo,  and  may  be  regarded  as  a  diffuse  hepatitis  of  special 
character.  It  is  the  earliest  stage  in  the  disease.  There  is  a  diffuse  and  dense 
infiltration  with  small  round  cells  of  the  portal  spaces  and  between  or  among  the 
liver  cells.  These  cells  consist  of  leucocytes  and  proliferating  connective-tissue 
cells.  This  small-celled  infiltration  ("  diffuse  gummatosis  ")  may  be  so  extensive 
as  to  resemble  a  sarcomatous  growth,  and  it  is  probable  that  some  cases  described 
as  diffuse  sarcoma  of  the  liver  in  infants  are  really  syphilitic  in  origin.  There  is 
great  vascularity  of  the  organ.  This  diffuse  infiltration  is  only  found  in  infants 
who  die  shortly  after  birth. 

2.  Gummatous  Form. — Sometimes  definitely  caseous  gummatous  areas  are  found 
in  addition  to  the  changes  described  above.  They  do  not  differ  essentially  from 
those  found  in  acquired  syphilis  of  the  adult. 

3.  Cirrhotic,  Form. — Congenital  syphilis  causes  a  very  typical  form  of  hepatic 
cirrhosis.  As  a  result  of  the  proliferation  of  the  connective-tissue  cells,  delicate 
fibrillse  of  fibrous  tissue  are  formed  between  the  hepatic  cells,  thus  giving  rise  to  a 
pericellular  cirrhosis,  which  is  most  marked  in  the  periphery  of  the  lobules.  The 
hepatic  cells  become  compressed,  deformed,  and  degenerate.  Numerous  miliary 
gummata  or  granulomata  formed  by  masses  of  small  round  cells  are  seen  irregularly 
distributed  throughout  the  section.  Fibrous  tissue  is  also  found  in  the  portal  spaces. 
Pseudo-bile-canaliculi  are  usually  present  in  considerable  numbers.  The  develop- 
ment of  fibrous  tissue  in  some  areas  may  be  so  extensive  that  the  original  structure 
of  the  liver  has  almost  entirely  vanished. 

Diagnosis. — This  will  depend  on  the  history  and  the  presence  of  other  signs 
of  syphilis,  and  as  a  rule  does  not  present  much  difficulty.  The  presence  of  a 
positive  Wassermann  reaction  and  the  beneficial  result  of  mercurial  treatment 
would  confirm  the  diagnosis. 

Prognosis. — This  depends  largely  on  the  severity  of  the  manifestation  of  the 
disease  and  the  state  of  general  nutrition  of  the  infant.  The  greater  the  enlarge- 
ment of  the  liver  and  spleen,  the  worse  the  prognosis.  Cases  with  ascites  almost 
invariably  are  fatal,  and  jaundice  is  an  unfavourable  sign. 

Treatment. — This  consists  in  active  antisyphilitic  treatment,  details  of  which 
are  discussed  elsewhere. 
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Delayed  Form  of  Congenital  Syphilis  of  the  Liver  {HerMo-Syphilis  hepatique 
tardive). — In  the  great  majority  of  cases  of  inherited  syphilis  the  signs  of  the 
disease  manifest,  themselves  in  infancy,  but  sometimes  the  infection  appears  to 
lie  dormant  or  inactive  until  later  childhood  or  early  adult  life  (between  the 
tenth  and  twentieth  years).  In  such  cases  the  liver  becomes  greatly  enlarged, 
and  the  spleen  to  a  less  degree.  Ascites  is  quite  common,  while  jaundice  is  rare. 
Bodily  growth  is  greatly  impaired,  and  a  form  of  infantilism  may  result.  Other 
evidences  of  syphilitic  infection  are  usually  found,  such  as  keratitis,  Hutchinson's 
teeth,  etc.  Extensive  arterial  disease  is  sometimes  present.  Lardaceous  degenera- 
tion and  uremia  are  not  infrequent  causes  of  death. 

The  changes  in  the  liver  closely  resemble  those  of  acquired  syphilis  grafted  on 
to  congenital  syphilis.  Gummata  with  scarring  and  perihepatitis  are  present 
in  addition  to  the  lesions  characteristic  of  the  ordinary  form  of  congenital  syphilitic 
cirrhosis  of  earlier  life.     The  prognosis  is  unfavourable. 


TUMOURS  OF  THE  LIVER. 

Malignant  Growths. — Primary  malignant  disease  of  the  liver  is  very  rare,  but 
both  sarcoma  and  carcinoma  occur,  the  former  being  the  more  common. 

Sarcoma. — Primary  Sarcoma  may  occur  in  early  infancy,  and  gives  rise  to 
great  enlargement  of  the  liver,  so  that  the  abdomen  becomes  considerably  distended. 
The  surface  of  the  liver  is  irregular  or  bossed.  Jaundice,  and  less  commonly 
ascites,  may  be  present,  and  there  is  a  gradual  failure  of  general  nutrition.  As 
is  sometimes  the  case  in  sarcoma  of  the  kidney,  owing  to  the  rapid  increase  in  size 
of  the  growth,  there  may  be  very  little,  if  any,  diminution  of  the  body-weight, 
though  considerable  wasting  takes  place,  owing  to  interference  with  the  alimentary 
system.  The  growth  generally  forms  a  large  mass  occupying  the  greater  part  of 
the  liver,  though  smaller  nodules  may  be  present.  Microscopically  it  is  usually  of 
the  small  round-celled  variety,  and  it  may  be  so  generally  diffused  throughout  the 
liver  substance  as  to  resemble  the  diffuse  small-celled  infiltration  sometimes  found 
in  congenital  syphilis,  which  may  be  mistaken  for  sarcoma. 

Secondary  Sarcoma. — Deposits  are  occasionally  found  in  the  liver  secondary 
to  a  primary  growth  in  the  kidney,  suprarenal,  testicle,  or  elsewhere. 

Carcinoma. — Primary  carcinoma  is  much  rarer  than  sarcoma.  Only  a  few 
oases  have  been  recorded  in  early  life. 

Endothelioma. — Growths  may  arise  from  the  endothelium  of  the  bloodvessels 
and  lymphatics.  A  case  of  lucmangio-endothelioma  has  recently  been  described 
by  Veeder  and  Austen  in  an  infant  of  ten  weeks  in  which  the  surface  of  the  liver 
was  covered  with  umbilicated  nodules. 

Innocent  Tumours — Adenoma. — Adenomata  are  sometimes  found  in  the  liver 
of  children  either  as  single  or  multiple  circumscribed  masses,  and  may  form  definite 
projections  on  the  surface.  They  may  be  derived  (a)  from  the  ordinary  hepatic 
cells,  (b)  from  the  cells  of  the  bile-ducts,  (c)  from  suprarenal  "  rests  "  which  have 
become  included.     Multiple  adenomata  are  regarded  as  the  result  of  a  compensa- 
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tory  hyperplasia  on  the  part  of  the  liver  cells  in  certain  forms  of  hepatic  disease, 
such  as  cirrhosis  and  acute  yellow  atrophy  (q.v.).  Microscopically,  multiple 
adenomata  are  found  to  be  composed  of  healthy  liver  cells  irregularly  arranged. 

N/Evus  (Angioma). — This  form  of  innocent  tumour  is  not  uncommon,  and  in 
young  children  naevi  of  the  liver  may  be  much  larger  than  those  found  in  adults. 
They  have  no  clinical  importance. 

Myxoma,  Lipoma,  Fibroma,  and  Teratoma. — Examples  of  these  rare  forms  of 
tumour  have  been  described  in  children. 

Cysts. — There  are  three  forms  of  cysts  of  the  liver  : 

1.  Simple  Cysts,  usually  single,  but  sometimes  multiple,  containing  clear, 
occasionally  bile-stained,  fluid.  They  are  due  to  obstruction  of  a  small  bile-duct, 
and  are  retention  cysts,  resembling  those  found  in  the  kidney. 

2.  Congenital  Cystic  Disease  of  the  Liver. — In  this  condition  the  liver  contains 
a  large  number  of  small  cysts,  sometimes  of  microscopical  size.  The  liver  as  a  rule 
is  not  enlarged  in  children,  though  a  case  has  been  recorded  in  which  it  was  so 
large  as  to  impede  delivery.  In  the  great  majority  of  cases  the  kidneys  also  are 
affected  by  cystic  disease. 

In  some  of  the  recorded  cases  in  children  congenital  malformations  have  been 
observed. 

The  cysts  vary  greatly  in  size,  but  are  not  as  large  in  children  as  in  adult  cases. 
They  are  sometimes  so  small  that  they  can  be  detected  only  by  microscopic  examina- 
tion. They  contain  a  clear  fluid,  in  which  are  found  proteins,  urea,  creatinin,  choles- 
terin,  etc.,  and  occasionally  blood-pigment.  The  most  important  microscopical 
change  is  the  presence  in  the  portal  spaces  of  numerous  tubules,  lined  with  a  low 
columnar  epithelium  which  resemble  bile-ducts,  but  do  not  contain  bile.  There 
is  also  a  considerable  increase  in  the  amount  of  fibrous  tissue  in  the  portal 
spaces  and  between  the  lobules. 

As  an  explanation  of  the  cause  of  cystic  disease  of  the  liver  various  hypotheses 
have  been  advanced.  Shattock  and  Still  regard  the  condition  as  dependent  on  a 
developmental  fault  or  malformation  of  the  liver,  a  view  which  is  supported  to 
some  extent  by  the  occasional  presence  of  other  deformities  or  congenital  defects. 
For  a  full  discussion  of  the  pathology,  reference  should  be  made  to  Rolleston's 
"  Diseases  of  the  Liver,"  1912,  p.  452. 

3.  Hydatid  Cyst. — Rolleston  states  that  hydatid  cyst  of  the  liver  is  rare  under 
fifteen  years,  and  that  it  is  probable  that  only  5  per  cent,  of  the  total  number  of 
cases  occur  under  ten  years  of  age.  In  this  country  the  condition  is  distinctly 
rare  in  childhood.  There  is  no  special  clinical  distinction  to  be  drawn  between 
hydatid  of  the  liver  in  the  child  and  in  the  adult,  except  that  the  cysts  do  not 
attain  the  same  relatively  large  size  in  the  young,  and  are  generally  single. 

The  following  case  in  a  girl  of  ten,  under  the  writer's  care  at  the  East  London 
Hospital  for  Children,  is  worth  recording.  She  was  brought  to  the  hospital  for 
slight  dyspepsia  ;  a  mass  was  found  in  the  right  hypochondrium  and  lumbar  region, 
lying  in  the  situation  of  the  right  kidney.  It  felt  hard  and  slightly  nodular,  and 
was  about  the  size  of  an  orange.  It  was  thought  to  be  a  renal  tumour,  probably 
a  sarcoma.  Laparotomy  was  performed,  and  the  mass  proved  to  be  a  hydatid 
cyst  arising  from  the  lower  surface  of  the  right  lobe  of  the  liver,  from  which  it  had 
almost  completely  separated  itself.     It  had  a  very  thick,  almost  cartilaginous,  wall. 
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The  cyst  lay  immediately  in  front  of  the  right  kidney.  It  was  removed  without 
difficulty  after  aspiration  of  the  fluid,  and  the  child  made  a  complete  recovery. 

Symptoms  may  be  entirely  absent,  or  abdominal  pain  and  slight  jaundice  may 
attract  attention.  Eupture  of  the  cyst  is  not  uncommon  in  children,  owing  to 
their  active  movements  and  liability  to  falls,  and  this  may  be  followed  by  hydatid 
infection  of  the  peritoneum,  with  the  formation  of  multiple  cysts. 

The  diagnosis  is  usually  easy  if  the  cyst  projects  from  the  surface  of  the  liver 
and  fluctuation  can  be  detected  ;  but  if  deeply  situated  or  in  the  upper  part  of 
the  liver  it  may  be  very  difficult. 


FATTY  LIVER. 

This  is  a  very  common  form  of  enlargement  of  the  liver  in  children. 

In  many  pathological  conditions  in  childhood  the  liver  is  found  to  contain  an 
excess  of  the  normal  amount  of  fat.  If  the  fat  normally  present  in  an  hepatic  cell  is 
increased  so  that  a  large  globule  is  formed,  and  the  nucleus  is  displaced  to  the 
periphery  of  the  cell,  but  is  otherwise  unaltered,  the  condition  is  known  as  fatty 
infiltration.  In  fatty  degeneration  the  fat  is  formed  at  the  expense  of  the  protoplasm 
of  the  cell  as  a  result  of  degeneration,  and  the  nucleus  has  lost  its  staining  power 
or  is  destroyed.  Of  these  two  varieties,  fatty  infiltration  is  the  commoner  in  early 
childhood,  though  it  is  often  difficult  to  distinguish  between  them. 

Fatty  infiltration  is  usually  the  result  of  some  fault  in  alimentation,  such  as 
overfeeding,  excessive  carbohydrate  diet,  disordered  states  of  the  digestive  tract, 
rickets,  and  wasting  diseases. 

Fatty  degeneration  is  produced  by  toxic  or  infective  conditions.  Phosphorus 
and  delayed  chloroform-poisoning  are  examples  of  toxic  causes,  diphtheria  and 
septicemia  of  infective  causes. 

The  fatty  liver  in  tuberculosis  may  be  due  partly  to  the  action  of  toxins,  and 
partly  to  the  disordered  digestion  and  wasting  generally  associated  with  this 
infection. 

The  Clinical  Signs  of  fatty  infiltration  are  enlargement  of  the  liver,  with 
an  absence  of  pain  or  tenderness.  The  surface  is  smooth,  and  the  edge  is  readily 
felt  in  a  thin  child.  The  stools  are  often  light-coloured.  In  fatty  degeneration 
the  liver  is  usually  little,  if  at  all,  enlarged. 

Post  mortem  the  liver  is  uniformly  enlarged.  The  surface  is  smooth  and 
glistening.  The  colour  is  generally  a  pale  yellow.  In  infective  or  toxic  conditions 
this  pale  yellow  colour  is  often  not  universal,  but  is  present  in  patches.  The  cut 
surface  is  smooth  and  greasy,  and  the  liver  substance  is  soft  and  friable. 

The  chief  microscopical  changes  consist  in  the  presence  of  fat  globules  filling 
the  liver  cells  ;  in  the  toxic  and  infective  conditions  the  nuclei  of  the  cells  are 
degenerate,  and  in  advanced  cases  little  can  be  seen  but  the  network  of  fat  cells. 

The  Prognosis  must  depend  on  the  cause  of  the  condition,  and  as  to  whether 
or  not  this  can  be  removed  by  treatment. 

As  Guthrie  and  others  have  pointed  out,  the  presence  of  a  fatty  liver  is  a  special 
danger  to  patients  who  have  to  undergo  chloroform  anaesthesia,  as  there  is  a 
liability  to  the  onset  of  symptoms  resembling  icterus  gravis,  with  a  fatal  termination. 
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LARDACEOUS  DISEASE. 

Lardaceous  disease  is  the  result  of  chronic  suppuration  and  of  syphilis.  Tuber- 
culous disease  of  the  hip  and  spine  are  the  commonest  surgical  causes  in  children  ; 
to  these  must  be  added  chronic  empyema  and  bronchiectasis.  Since  the  intro- 
duction of  aseptic  surgery,  the  frequency  of  lardaceous  disease  has  very  greatly 
diminished. 

The  Clinical  Evidences  of  the  disease  are  as  follows  : — Increasing  pallor  of  a 
peculiar  waxy  tint,  and  often  some  puffiness  of  the  eyelids.  The  abdomen  gradually 
becomes  more  prominent,  due  to  the  increase  in  size  of  the  liver  and  to  the  presence 
of  ascites  in  the  later  stages.  The  liver  becomes  greatly  enlarged,  and  is  painless. 
The  lower  edge  may  extend  well  below  the  navel,  and  feels  hard  and  resistant. 
Jaundice  is  usually  absent.  The  urine  is  pale  and  limpid  and  increased  in  amount, 
it  has  a  low  specific  gravity,  and  contains  much  albumin  and  hyaline  casts.  The 
spleen  is  also  enlarged. 

Wasting  is  progressive.  (Edema  of  the  legs  sets  in  and  steadily  increases,  and 
the  child  dies  of  exhaustion,  often  hastened  by  diarrhoea  or  vomiting 

Post  mortem  the  liver  is  very  large,  heavy,  and  firm,  with  a  smooth  surface. 
On  section  the  cut  surface  resembles  bacon  fat  and  has  a  curiously  smooth,  glisten- 
ing appearance,  and  gives  the  characteristic  staining  reaction  with  an  iodine 
solution. 

Microscopically  the  earliest  change  is  a  deposition  of  lardaceous  material  in 
the  capillaries  of  the  median  zone  of  the  lobules,  and  later  in  the  interlobular 
vessels.  In  syphilitic  cases  the  capillaries  and  small  arteries  are  affected  mostly 
in  the  neighbourhood  of  gummata. 

Prognosis. — This  must  always  be  regarded  as  unfavourable.  By  far  the 
greater  number  of  cases  in  which  the  condition  has  been  recognized  are  suffering 
from  some  severe  and  incurable  form  of  debilitating  disease.  The  development  of 
lardaceous  disease  in  such  cases  is  of  serious  import,  as  a  fatal  termination  is  most 
probable.  Occasionally  cases  are  seen  with  advanced  lardaceous  disease,  due  to 
some  chronic  disease  of  bone,  in  which,  after  suppuration  has  ceased,  the  greatly 
enlarged  liver  returns  to  its  normal  size,  oedema  and  albuminuria  disappear,  and 
the  child  apparently  recovers.  It  would  be  of  great  interest  to  learn  what  is  the 
final  condition  of  the  liver  in  these  cases  of  seeming  recovery. 

The  Diagnosis  of  the  condition  is  usually  easy,  owing  to  the  presence  of  chronic 
suppuration  or  of  congenital  syphilis. 


ABSCESS  OF  THE  LIVER. 

Abscesses  in  the  liver  are  either  single  or  multiple  ;  in  children  they  are  generally 
multiple.  The  tropical  form  of  abscess  is  rare  in  children  even  in  countries  where 
dysentery  is  prevalent,  and  need  not  be  considered  further.  A  single  abscess  may 
be  caused  by  a  suppurating  hydatid  cyst,  and  is  occasionally  found  both  in  portal 
and  general  pyaemia  ;  it  is  sometimes  produced  by  the  coalescence  of  several  smaller 
ones.     Cases  of  single  abscess  are  said  also  to  occur  as  the  result  of  injury. 

Multiple  abscesses  are  due  to  infection  conveyed  to  the  liver  by  the  portal  vein, 
the  hepatic  artery,  or  the  bile-ducts.     The  source  of  the  portal  infection  is  usually 
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some  suppurative  condition,  such  as  umbilical  infection,  appendix  abscess,  or 
intestinal  ulceration,  etc.  Pyamiic  abscesses  are  due  to  infection  brought  to  the 
liver  by  the  hepatic  artery.  Inflammation  of  the  bile-ducts,  especially  suppurative 
cholangitis,  may  also  lead  to  abscesses.  A  number  of  cases  have  been  recorded 
in  which  such  inflammation  has  been  set  up  by  the  presence  of  roundworms  in 
the  duct. 

Symptomatology. — The  child  is  acutely  ill,  and  usually  complains  of  pain  and 
tenderness  in  the  hepatic  region  and  in  the  right  shoulder,  but  the  abscess  may  be 
latent  and  cause  no  definite  symptoms.  Pyrexia  of  the  hectic  type,  with  rigors, 
sweating,  and  vomiting,  are  common.  A  moderate  degree  of  jaundice  is  fre- 
quently present.  Severe  abdominal  pain  and  tenderness  are  constant  symptoms ; 
the  pain  may  be  localized  in  the  hepatic  area,  or  be  referred  to  other  parts  of  the 
abdomen  and  to  the  right  side  of  the  chest  or  shoulders.  Pleurisy  may  be  set  up  by 
extension  of  the  inflammation  through  the  diaphragm.  The  liver  is  enlarged  and 
tender,  and  generally  the  surface  is  smooth,  though  large  superficial  abscesses  may 
occasionally  be  recognized  by  palpation.  In  a  case  recently  under  the  writer's 
care  the  lower  edge  of  the  liver  extended  halfway  between  the  navel  and  the  pubes, 
and  on  the  surface  numerous  small  nodules,  the  size  of  peas,  were  definitely  felt, 
which  subsequently  proved  to  be  abscesses  projecting  under  the  capsule. 

Most  cases  of  abscess  of  the  liver  in  children  terminate  fatally,  as  they  are 
usually  multiple  and  the  result  of  portal  or  general  pyaemia.  If  the  abscess  is 
single  and  of  considerable  size,  the  condition  may  be  recognized  and  relieved  by 
surgical  treatment,  or  it  may  rupture  into  the  pleura,  lung,  or  peritoneum. 

In  cases  due  to  portal  vein  infection  (pylephlebitis),  the  liver  is  usually  found 
to  contain  abscess  cavities  so  numerous  that  it  appears  to  be  riddled  by  them. 
The  cavities  have  ragged  irregular  walls,  lined  by  shaggy  flakes  of  fibrin  and  pus, 
and  larger  cavities  are  formed  by  the  coalescence  of  several  small  ones.  In  other 
cases  the  abscesses  form  small  spherical  cavities. 

In  tuberculosis  of  the  liver,  small  cavities  are  sometimes  met  with  containing 
granular  bile-stained  debris,  which  are  elsewhere  described.  These  might  be 
mistaken  for  small  abscesses,  but  are  in  reality  due  to  localized  tuberculosis  of 
the  bile-ducts. 

The  Diagnosis  of  hepatic  abscess  depends  on  the  presence  of  rigors,  jaundice, 
hepatic  pain,  and  enlargement,  and  is  further  aided  by  the  presence  of  other  signs 
of  pyaemia  or  of  some  abdominal  suppuration  or  intestinal  ulceration. 

The  Prognosis  must  be  regarded  as  extremely  grave  in  the  pyogenic  forms, 
and  a  favourable  result  is  only  likely  to  take  place  as  the  result  of  opening  and 
draining  the  cavity  in  the  single  forms. 


DISEASES  OF  THE  GALL-BLADDER  AND  BILE-DUCTS. 

Abnormalities. — The  gall-bladder  may  be  completely  absent,  while  the  bile- 
ducts  are  normal.  Absence  of  the  gall-bladder  as  well  as  of  the  bile-ducts  is  prob- 
ably the  result  of  intra-uterine  inflammation.  Instances  have  been  recorded  of 
double  gall-bladder,  each  having  a  cystic  duct. 

The  gall-bladder  is  occasionally  found  to  the  left  of  the  hepatic  duct  fissure,  so 
that  it  lies  under  the  left  lobe  (Rolleston). 
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Acute  Inflammatory  Conditions  of  the  gall-bladder  and  bile-ducts  are  far 
less  common  in  children  than  in  adults.  They  are  usually  caused  by  microbic 
infection  from  the  intestinal  tract,  and  infection  may  also  take  place  by  the  blood- 
supply  via  the  liver.  Post-typhoidal  cholangitis  may  occur  in  young  children, 
though  cases  are  not  common. 

A  number  of  cases  have  been  recorded  in  which  acute  suppurative  inflammation 
of  the  bile-ducts  and  gall-bladder  has  been  set  up 
by  the  presence  of  roundworms  which  have  entered 
the  bile-passages   from   the    intestine.      Abscess    of 
the  liver  may  result  in  such  eases. 

The  symptoms  of  acute  cholangitis  may  be 
stated  briefly  to  consist  of  pain  and  tenderness  in 
the  right  hypochondrium,  with  pyrexia  and  usually 
jaundice.  The  treatment  is  drainage  of  the  gall- 
bladder. 

Chronic  forms  of  cholangitis,  apart  from  tuber- 
culosis, are  uncommon  in  childhood,  and  compara- 
tively few  cases  have  been  described.  In  most  of 
these  the  cause  appears  obscure.  The  condition 
leads  to  a  great  thickening  of  the  walls  of  the  bile- 
ducts,  some  of  which  become  considerably  dilated. 
Jaundice  may  be  absent.  Fig.  17  illustrates  the 
condition. 

Cholelithiasis.- — It  is  hardly  necessary  to  do  more 
than  point  out  that  gall-stones,  though  veTy  rare 
in  children,  are  occasionally  found  at  all  ages.  Still, 
in  a  series  of  twenty-three  cases,  found  biliary 
calculi  present  in  ten  infants  who  were  either  still- 
born or  who  died  a  few  weeks  after  birth.  In  infants 
the  calculi  are  numerous  and  form  very  small  black, 

friable,  irregular  concretions,  which  are  probably  The  bile-ducts  are  greatly  thick 
formed  during  intra-uterine  life.  They  give  rise  to 
no  symptoms,  and  it  is  doubtful  whether  they  possess 
much  clinical  or  pathological  significance.  They  are 
probably  due  to  stagnation  and  inspissation  of  the 
bile.     Similar  calculi  are  not  found  in  older  children. 

The  rare  cases  of  gall-stones  in  later  childhood  present  no  clinical  distinction 
from  those  in  adult  life,  and  are  attended  by  the  same  symptoms  and  com- 
plications. 


Fig.  17.  —  Section  through 
the  Liver  of  a  Child  of 
Three  and  a  Half  Years, 
showing  Chronic  Peri- 
cholangitis. 


ened,  and  some  are  dilated, 
and  form  cyst-like  spaces. 
This  case  was  not  tuberculous. 
(Case  described  by  the  writer. 
Trans.  Path.  Soc,  Lond., 
1901,  lii.  193.) 
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CONGENITAL   OBLITERATION    OR   ATRESIA    OF    THE  BILE-DUCTS. 
This  condition,  not  so  uncommon  as  was  at  one  time  believed,  was  first  fully 
described  by  John  Thomson  in  1892,  with  a  collected  series  of  forty-nine  cases, 
and  since  that  date  many  other  cases  have  been  recoided. 
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^Etiology. — Little  is  known  as  to  the  etiological  factors,  but  in  the  recorded 
cases  the  condition  is  more  common  in  the  male  than  the  female  sex.  It  is  possible 
that  heredity  may  have  some  influence,  as  a  few  cases  have  been  described  in 
members  of  the  same  family.  Several  cases  have  been  recorded  in  association 
with  other  malformations,  such  as  transposition  of  the  viscera.  In  the  great  majority 
of  cases  there  is  no  evidence  of  syphilitic  infection.  Congenital  syphilis  may, 
however,  lead  to  a  form  of  atresia  of  the  bile-ducts. 

Symptomatology. — The  first  symptom  is  jaundice.  This  usually  appears  in 
the  first  week,  though  occasionally  it  has  been  present  at  birth.  In  some  cases 
the  jaundice  is  not  noticed  until  as  late  as  the  third  or  fourth  week.  At  first  very 
slight  in  degree,  the  jaundice  gradually  deepens,  but  it  rarely  causes  the  deep 
olive-green  tint  so  often  seen  in  adults  with  complete  obstruction  of  the  common 
bile-duct.  The  jaundice  not  uncommonly  varies  in  intensity,  but  never  completely 
disappears.  The  urine  contains  bile-pigment,  and  stains  the  napkins.  The 
coloration  of  the  urine,  like  that  of  the  skin,  at  times  may  vary  considerably  in 
degree.  The  first  stools  passed  after  birth  usually  resemble  normal  meconium, 
but  subsequent  motions  are  free  from  bile,  and  resemble  boiled  white  of  egg ; 
they  are  offensive  and  often  dry  and  constipated.  Occasionally  they  are  greenish 
in  colour  as  the  result  of  the  administration  of  mercury  or  of  bacterial  action. 
The  state  of  bodily  nutrition  is  at  first  good,  and  may  continue  so  for  weeks,  or 
even  months,  but  eventually  progressive  wasting  sets  in,  and  some  slight  inter- 
current affection  causes  a  sudden  and  often  unexpected  termination.  A  con- 
vulsive attack,  possibly  of  cholsemic  origin,  may  be  the  final  event.  On  examina- 
tion of  the  infant,  considerable  enlargement  of  the  liver  is  found  to  be  present. 
The  lower  edge  may  reach  below  the  level  of  the  navel,  and  the  organ  feels  hard 
and  smooth.  The  spleen  also  is  usually  definitely  enlarged.  Some  cases  run  a 
much  shorter  course  than  that  described  above,  and  in  these  during  the  first  week 
haemorrhages  appear  in  the  skin,  and  blood  oozes  from  the  navel ;  haematemesis 
and  haemorrhage  from  the  bowel  may  also  occur.  The  infant  rapidly  sinks,  and 
dies  in  the  course  of  a  few  days. 

The  duration  of  the  disease  is  very  variable.  So  far  as  is  known,  the  con- 
dition is  always  fatal.  In  hsemorrhagic  cases  death  occurs  at  an  early  stage, 
from  a  few  days  up  to  two  weeks.  In  the  more  common  form  life  is  prolonged 
for  several  weeks,  or  even  months.  In  no  proved  case  of  this  condition  has  the 
infant  lived  more  than  eleven  months  (Thomson). 

Pathology. — Post-mortem  examination  shows  various  abnormalities  of  the 
bile-ducts  and  gall-bladder.  In  some  cases  these  structures  are  completely  or  in 
part  absent.  In  others,  the  common  bile-duct  or  both  ducts  are  represented  by 
a  thin  filamentous  cord  of  fibrous  tissue  entirely  devoid  of  any  trace  of  a  lumen ; 
or  the  lumen  may  be  found  to  be  greatly  narrowed  or  obliterated,  either  locally 
or  generally,  as  the  result  of  an  inflammatory  process. 

The  liver  is  enlarged  and  hard,  and  has  the  dark  olive-green  colour  character- 
istic of  chronic  obstruction  of  the  bile-ducts.  Microscopically,  it  exhibits  a  definite 
cirrhosis,  chiefly  of  the  monolobular  type,  as  in  biliary  cirrhosis,  and,  to  a  less 
degree,  a  multilobular  cirrhosis.  The  bile  capillaries  contain  plugs  of  inspissated 
bile.  The  liver  cells  show  little,  if  any,  sign  of  degeneration.  In  infants  who  have 
lived  for  some  weeks  the  gall-bladder  contains  colourless  mucus.  The  spleen  shows 
a  moderate  degree  of  fibrosis,  and  in  some  cases  the  pancreas  is  similarly  affected. 

The  causation  of  the  changes  in  the  bile-ducts  is  a  matter  still  under  discussion. 
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They  cannot  be  accounted  for  as  a  mere  developmental  error  or  malformation, 
as  there  is  no  doubt  that  they  are  the  result  of  inflammation.  Thomson  explains 
the  process  as  originating  in  a  congenital  narrowing  of  the  lumen  of  the  common 
duct,  which  produces  a  partial  obstruction  to  the  flow  of  bile,  and  retention  of 
irritating  products  when  the  liver  takes  on  its  full  function  after  birth.  This 
sets  up  a  catarrh,  and  ultimately  a  cholangitis,  which  eventually  leads  to  the 
complete  occlusion  of  the  duct  as  the  result  of  inflammatory  action.  The  hepatic 
cirrhosis  he  attributes  to  the  cholangitis. 

Rolleston  suggests  that  the  process  is  as  follows  :  Toxic  substances  in  the 
maternal  blood  are  conveyed  to  the  foetal  liver  by  the  umbilical  vein,  and  also 
by  the  hepatic  artery,  and  set  up  a  cholangitis,  and  eventually  hepatic  cirrhosis. 
The  inflammation,  extending  to  the  bile-ducts  as  a  descending  cholangitis,  pro- 
duces the  obliterative  changes  therein.  The  narrow  calibre  of  the  ducts  in  infancy 
renders  them  especially  liable  to  obstruction. 

This  explanation  presents  less  difficulty  than  that  of  Thomson,  and  appears 
to  be  better  supported  by  the  histological  changes  found  in  the  fully  investigated 
cases.  It  seems  probable,  however,  that  more  than  one  pathological  condition 
is  concerned,  and  that  all  cases  of  atresia  of  the  bile-ducts  are  not  due  to  the  same 
process. 

Diagnosis. — This  depends  on  the  presence  of  chronic  obstructive  jaundice, 
dating  from,  or  shortly  after,  birth,  not  infrequently  accompanied  by  cutaneous, 
gastric,  and  intestinal  haemorrhages.  The  duration  of  the  jaundice,  the  bile-free 
stools,  and  dark  urine,  should  early  arouse  suspicion  that  the  case  is  not  one  of 
simple  icterus  neonatorum. 

Treatment. — This  should  be  directed  to  the  maintenance  of  nutrition.  Mer- 
curial treatment  should  be  employed,  as  there  is  a  possibility  that  the  case  may 
belong  to  the  small  group  associated  with  congenital  syphilis,  examples  of  which 
have  been  recorded  by  Rolleston  and  others.  Surgical  treatment,  with  the  view 
of  re-establishing  communication  between  the  liver  and  the  intestine,  at  present 
holds  out  little  or  no  hope  of  success,  though  this  would  seem  to  be  the  only  pro- 
cedure which  could  be  expected  to  give  relief  or  cure. 
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DISEASES  OF  THE  PANCREAS. 


Pancreatitis  : 
Acute. 
Chronic. 

Tuberculosis. 


Tumours. 

Cysts. 

Parasites. 


It  is  difficult,  if  not  impossible,  to  give  satisfactory  figures  as  to  the  weight  of 
the  pancreas  at  different  periods  in  the  development  of  the  child.  Just  as  the 
weights  of  infants  of  the  same  age  may  widely  differ,  so  we  find  great  variations 
in  the  weight  of  the  pancreas  at  the  same  periods, 


232 


DISEASES  OF  CHILDREN 


The  following  figures  are  quoted  from  Hutinel  and  Nobecourt  to  illustrate  this 
point : 


Age. 

Weight  of  Pancreas  in  Grammes. 

5  days 

5 

2  months,  2  caaes 

1-90  and  2-50 

3       „ 

4-50 

4        ,,        2  oases 

2-50  and  3 

5       ,,        2    ,, 

8  and  17 

6 

10 

8        ,,        3  caaes 

3-50,  10,  and  15 

9        ,,        2    ,, 

15  and  40 

12        ,,        2     ,, 

13  and  20 

1  to  2  years,  6  cases 

12,  13,  15,  22,  25,  and  30 

5  years 

20 

7     „ 

40 

Briefly,  we  may  say  that  at  birth  the  pancreas  weighs  between  3  and  5  grammes, 
at  six  months  10  grammes,  and  at  twelve  months  13  to  20  grammes. 

The  functions  of  the  pancreas  in  the  infant  are  similar  in  kind  to  those  in  the 
adult,  but  differ  in  importance.  In  the  child,  as  in  the  adult,  the  pancreas  pro- 
duces both  an  external  and  an  internal  secretion,  and  disorders  of  both  these 
secretions  are  to  be  found.  So  far  as  is  known,  the  internal  secretion,  with  its 
special  function  in  relation  to  carbohydrate  metabolism,  is  the  same  in  early  as  in 
later  life,  and  it  may  be  affected  by  changes  produced  in  the  islands  of  Langerhans, 
such  as  may  cccur  in  the  acute  and  chronic  forms  of  pancreatitis  and  atrophic 
conditions  with  the  production  of  glycosuria. 

The  external  secretion  of  the  infant's  pancreas  differs  considerably  from  that 
of  the  adult  in  the  activity  of  the  ferments  it  contains.  The  amylolytic  ferment  is 
absent  at  birth,  or  very  feebly  active  ;  it  becomes  definitely  present  between  the 
second  and  third  month,  and  is  fairly  active  by  the  sixth  month  ;  but  it  does  not 
develop  its  full  power  till  the  end  of  the  first  year. 

The  fat-splitting  ferment  or  lipase,  steapsin,  is  present  in  the  secretion  at  birth, 
and  is  then  in  full  activity.  Trypsinogen  can  be  found  in  the  foetal  pancreas  at 
the  fifth  month.  Trypsin  is  present  in  the  pancreatic  juice  very  shortly  after 
birth. 

Of  these  three  important  ferments  normally  present  in  the  secretion,  it  would 
seem  that,  particularly  in  children,  the  lipase  steapsin  is  the  one  most  liable  to 
show  variations  in  its  functional  activity  as  the  result  of  disease  of  the  pancreas. 
Disturbance  of  this  function  of  the  gland  leads  to  the  presence  of  abnormal  quanti- 
ties of  neutral  fats  in  the  fasces,  giving  rise  to  the  so-called  "  fatty  stools,"  or 
"  steatorrhcea,"  as  it  is  termed  by  some  authors.  It  is  advisable  to  restrict  the 
use  of  the  name  "  steatorrhcea  "  to  the  passage  of  liquid  fat  with  the  stools. 

The  proteolytic  ferment  trypsin  is  less  commonly  affected  in  pancreatic  disease. 
Evidence  of  defective  action  may  be  afforded  by  the  presence  in  the  faeces  of 
numerous  muscle  fibres  not  exhibiting  signs  of  partial  digestion,  and  even  retaining 
their  striation.  This  condition  is  sometimes  called  "  azotorrhoea."  The  pro- 
teolytic action  of  the  pancreas  may  be  tested  by  Sahli's  method.  In  this,  iodoform 
(0-15  gramme  for  children)  is  administered  in  gelatine  capsules  treated  with 
formaldehyde  to  enable  them  to  resist  gastric  digestion  for  a  prolonged  period. 
They  are  readily  digested  in  the  intestine,  with  the  result  that  iodine  should  be 
detected  in  the  urine  or  saliva  in  about  five  hours  in  a  normal  person.    If  tins 
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period  be  exceeded,  it  would  point  to  a  reduced  activity  of  the  proteolytic  action 
of  the  pancreatic  secretion.     The  clinical  value  of  this  test  is,  however,  doubtful. 

In  addition  to  these  clinical  manifestations  of  disturbance  of  the  pancreatic 
functions,  we  must  include  a  form  of  infantilism,  associated  with  fatty  stools, 
described  by  Byrom  Bramwell. 

Complete  absence  of  pancreatic  secretion  by  obstruction  of  the  pancreatic 
duct  is  extremely  rare  in  children. 

PANCREATITIS. 

Both  acute  and  chronic  forms  occur  in  children. 

Acute  Pancreatitis. — Although  a  rare  complication  of  that  disease,  acute  pan- 
creatitis is  most  likely  to  be  met  with  in  children  in  connection  with  mumps,  and 
this  variety  will  be  first  described. 

The  frequency  of  occurrence  of  pancreatitis  in  mumps  varies  in  different  epi- 
demics. Thus,  Edgecombe  met  with  five  cases  in  an  epidemic  of  thirty-three 
cases,  Fabre  twelve  in  fifty-eight,  Pick  four  in  twenty.  The  onset  of  abdominal 
symptoms  is  usually  within  a  week  of  the  appearance  of  the  parotid  swelling,  in 
the  earliest  on  the  second  day,  and  in  the  latest  on  the  eighth  day. 

The  clinical  history  of  a  case  may  be  described  as  follows  :  Four  or  five  days 
after  the  usual  parotid  manifestations,  the  child  is  seized  with  abdominal  pain, 
accompanied  by  vomiting,  and  not  infrequently  by  diarrhoea.  The  pain  is  usually 
located  in  the  epigastrium,  but  maybe  felt  in  either  the  right  or  left  hypochondrium, 
and  in  one  case  (Barbieri's)  is  described  as  radiating  round  the  right  lumbar  region 
to  the  spine  at  the  level  of  the  first  and  second  lumbar  vertebra?. 

Fever  is  not  a  prominent  feature,  though  the  temperature  is  sometimes  slightly 
raised.  Neurath  has  drawn  attention  to  the  fact  that  in  the  cases  observed  by  him 
the  frequency  of  the  pulse  was  not  increased,  and  was  even  slower  than  normal. 
This  is  important,  as  in  the  other  acute  abdominal  conditions,  such  as  peritonitis, 
the  pulse-rate  is  usually  increased,  and  therefore  the  occurrence  of  bradycardia 
would  be  a  valuable  sign  in  the  differential  diagnosis. 

It  has  been  suggested  that  the  vomiting,  which  may  be  very  severe,  is  due  to  pres- 
sure excited  by  the  swollen  pancreas  on  the  semilunar  ganglion  and  solar  plexus. 

Palpation  of  the  abdomen  shows  a  distinctly  localized  area  of  tenderness  in 
the  epigastrium  or  left  hypochondrium,  1  to  2  inches  above  the  level  of  the  um- 
bilicus, and  occasionally  a  diffuse  resistance  can  be  made  out  in  this  situation. 

The  urine  in  only  one  case  in  a  child  has  been  definitely  described  as  containing 
sugar.  In  this  case,  recorded  by  Barbieri,  a  boy  of  six  years,  abdominal  pain  set 
in  six  days  after  the  appearance  of  mumps,  and  thirst,  increased  appetite  and 
polyuria,  soon  followed.  The  urine  was  found  to  contain  sugar,  which  disappeared 
in  twenty-five  days  after  the  onset  of  the  parotid  swelling.  Complete  recovery 
followed.  Further  observations  are  wanted  on  the  condition  of  the  urine  in  cases 
of  abdominal  pain  complicating  mumps.  Cammidge's  reaction  has  been  found 
positive  in  the  urine  of  several  cases  of  mumps  with  abdominal  symptoms,  thus 
affording  confirmatory  evidence  of  the  existence  of  pancreatitis. 

The  stools  are  sometimes  constipated,  though  more  commonly  they  are  loose  and 
frequent,  and  contain  fat  globules.   In  one  case  Neurath  found  an  absence  of  trypsin. 

The  course  of  acute  pancreatitis  with  mumps  is  favourable.  The  abdominal 
symptoms  may  be  severe  for  two  or  three  days,  and  then  gradually  subside.  Ke- 
covery  usually  takes  place  in  seven  to  eight  days  after  the  onset.     The  question 
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has  been  raised  as  to  whether  this  form  of  pancreatitis  may  be  followed  bv  fibrosis 
of  the  pancreas,  analogous  to  the  testicular  fibrosis  and  atrophy  winch  may  result 
from  orchitis  in  mumps.  There  is  no  evidence  on  this  point,  but  it  would  seem 
improbable  that  the  pancreas  should  be  more  liable  to  undergo  fibroid  change 
after  mumps  than  the  parotid,  which  in  many  respects  it  so  closely  resembles. 

Little  is  known  as  to  the  morbid  changes  present  in  the  pancreas,  as  in  the 
cases  recorded  in  children  the  condition  appears  to  have  always  had  a  favourable 
termination.  In  an  autopsy  on  a  case  in  a  young  adult,  accompanied  by  jaundice 
and  hfematemesis,  Lemoine  found  inflammation  of  the  pancreas  causing  swelling 
of  the  gland  and  pressure  on  the  common  bile-duct. 

Mention  must  be  made  of  cases  of  abdominal  pain  and  tenderness  resembling 
in  all  respects  this  form  of  pancreatitis  which  have  been  met  with  in  epidemics 
of  mumps,  but  in  which  the  parotid  glands  have  been  apparently  unaffected. 
These  have  been  described  as  "  parotitis  sine  parotide." 

It  is  possible  that  some  cases  of  diabetes  may  date  their  origin  from  inflammatory 
changes  brought  about  in  the  pancreas  by  an  attack  of  mumps. 

Acute  pancreatitis  is  rare  in  children  apart  from  mumps.  It  may  arise  as  the 
result  of  infection  from  the  intestine  passing  up  the  pancreatic  duct.  It  is  not 
uncommon  in  acute  inflammatory  conditions  of  the  intestinal  tract  in  children  to 
find  some  swelling  and  hyperemia  of  the  pancreatic  duct.  Acute  pancreatitis  may 
be  also  caused  by  a  blood  infection  ;  it  has  been  met  with  in  smallpox  of  the 
malignant  type,  in  scarlet  fever,  and  diphtheria.  Both  hsemorrhagic  and  suppurative 
forms  have  been  described.  Several  cases  have  been  recorded  in  which  acute  inflam- 
mation has  been  caused  by  the  presence  of  ascarides  in  the  pancreatic  duct.  The 
symptoms  of  acute  pancreatitis  are  severe  abdominal  pain,  vomiting,  and  collapse. 
Death  has  usually  occurred  in  a  few  hours.  Post  mortem  the  pancreas  is  swollen,  and 
feels  denser  and  harder  than  normal.  Microscopically,  the  gland  shows  signs  of  acute 
inflammatory  changes.  Haemorrhage  into  the  substance  of  the  gland  or  abscess 
formation  may  have  taken  place.  In  infants  and  children  fat  necrosis  is  relatively 
far  rarer  in  acute  lesions  of  the  pancreas  than  it  is  in  adults.  The  diagnosis  of 
acute  pancreatitis  in  children,  except  as  a  complication  of  mumps,  must  be  difficult 
or  impossible,  as  there  is  nothing  characteristic  beyond  localized  abdominal  pain 
and  tenderness.  In  pancreatitis  with  mumps  no  treatment  is  required  beyond 
hot  or  cold  applications  to  the  abdomen.  Fortunately,  cases  of  pancreatitis  in 
children  apart  from  mumps  are  extremely  rare,  and  in  these  surgical  treatment 
by  laparotomy  and  drainage  would  appear  to  afford  the  only  possible  chance  of 
recovery. 

Chronic  Pancreatitis. — Chronic  pancreatitis  or  fibrosis  of  the  pancreas  is  not 
very  rare  in  young  children,  and  is  most  commonly  the  result  of  congenital  syphilis. 
It  is  also  found  in  cases  of  chronic  tuberculosis,  in  diabetes  mellitus,  and  associated 
with  Banti's  disease. 

Syphilitic  changes  in  the  pancreas  have  been  found  in  the  foetus  as  early  as  the 
fifth  month,  and  are  often  present  in  infants  suffering  from  marasmus,  or  exhibiting 
definite  signs  of  congenital  syphilis.  Rolleston  has  described  syphilitic  disease 
of  the  pancreas  in  an  infant  with  obliteration  of  the  bile-ducts.  Syphilis  usually 
leads  to  a  diffuse  fibrosis  of  the  pancreas,  but  cases  of  miliary  gummata  have  been 
described.  The  gland  is  affected  in  some  degree  in  quite  a  large  proportion  of 
cases  of  congenital  syphilis  ;  Birch- Hirschf eld  puts  it  as  high  as  43  per  cent. 

The  pancreas  is  hard  and  swollen,  and  on  section,  to  the  naked  eye,  may  have 
lost  the  characteristic  acinous  appearance.     Microscopically,  there  is  evidence  of 
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a  diffuse  pancreatitis,  as  shown  by  the  presence  of  an  interlobular,  interacinous, 
and  intercellular  fibrosis.  The  arteries  are  affected.  Gummata,  either  large  or 
small,  are  very  rare  in  children.  It  is  interesting  to  note  that,  although  syphilitic 
fibrosis  of  the  pancreas  is  so  extensive  that  the  acini  may  have  almost  disappeared, 
the  islands  of  Langerhans  are  not  involved,  and  appear  quite  normal.  This  will 
explain  the  fact  that  glycosuria  does  not  occur  in  syphilitic  disease  of  the  pancreas 
in  children.  The  chief  signs  directly  due  to  the  pancreatic  fibrosis  are  changes  in 
the  character  of  the  stools,  which  may  contain  an  excessive  quantity  of  fat. 


TUBERCULOSIS. 

Tuberculosis  of  the  pancreas  is  commoner  in  childhood  than  in  later  life. 
The  infection  in  the  majority  of  cases  is  conveyed  by  the  blood-supply,  and  gives 
rise  to  the  formation  of  miliary  tubercles.  It  is  often  difficult  to  recognize  the 
presence  of  tubercles  in  the  pancreas  by  the  naked  eye,  owing  to  the  pale  yellow 
colour  of  the  glandular  tissue,  and  this  probably  accounts  for  the  reputed  infre- 
quency  of  their  occurrence.  Microscopical  examination  will  frequently  reveal  their 
presence  in  cases  in  which,  macroscopically,  no  tubercles  are  visible.  The  tubercles 
are  usually  situated  in  the  acini  of  the  gland.  Kudrewetsky  states  that  pancreatic 
tuberculosis  is  present  in  444  per  cent,  of  tuberculous  children. 

The  pancreas  is  also  sometimes  infected  directly  from  contiguous  tuberculous 
glands,  and  in  such  cases  caseous  masses  or  abscesses  may  be  formed.  In  cases 
of  chronic  tuberculosis  some  degree  of  pancreatic  fibrosis  may  result  without  the 
formation  of  tubercles  in  the  gland,  and  it  has  been  suggested  by  Carnot  that  this 
is  the  result  of  the  action  of  a  tuberculous  toxin  present  in  the  pancreatic  secretion. 
So  far  as  is  known  at  present,  tuberculosis  of  the  pancreas  has  no  clinical  importance. 

TUMOURS. 

Tumours  of  the  pancreas,  both  innocent  and  malignant,  are  so  extremely  rare 
in  children  that  it  is  not  necessary  to  say  more  of  these  pathological  curiosities 
than  that  cases  of  primary  carcinoma  and  sarcoma  have  been  recorded  in  quite 
young  children.     Secondary  sarcoma  is  less  rare. 

CYSTS. 

Retention  cysts  are  occasionally  met  with,  due  to  occlusion  of  one  of  the 
branches  of  the  pancreatic  duct.  Localized  or  encapsulated  collections  of  fluid  in 
close  relation  to  the  gland  are  sometimes  classed  as  pancreatic  cysts,  but  are, 
strictly  speaking,  peri-pancreatic.  They  may  be  the  result  of  a  limited  peritonitis. 
Multiple  cysts  have  been  found  in  the  fcetus.  Hydatid  cysts  must  also  be  men- 
tioned. From  their  clinical  aspect  cysts  of  the  pancreas  in  children  do  not  present 
any  special  features  beyond  those  found  in  adults.  The  treatment  is  incision  and 
drainage  ;  exploratory  puncture  is  dangerous. 

PARASITES. 

Several  cases  have  been  recorded  of  the  presence  of  small  Asearides  lumbricoides 
in  the  pancreatic  duct  and  pancreas,  giving  rise  to  an  acute  pancreatitis. 
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DISEASES  OF  THE  PERITONEUM. 


Peritonitis  : 

Acute  Non-Tuberculous  Forms. 
Chronic  Peritonitis. 
Tuberculous    Peritonitis  :     Acute 
and  Chronic. 


Ascites. 

Tumours  of  the  Peritoneum. 

Cysts  of  the  Peritoneum. 


PERITONITIS. 

Many  of  the  varieties  of  peritonitis  met  with  in  adults  may  occur  also  in  children, 
but  the  relative  frequency  is  strikingly  different.  For  example,  the  tuberculous 
and  pneumococcal  varieties  are  much  commoner  in  cliildren  than  in  adults.  This 
greater  frequency  may  be  due  either  to  a  higher  susceptibility  or  to  a  greater 
liability  to  these  infections  in  the  young. 

Seeing  that  tuberculous  peritonitis  is  by  far  the  commonest  and  most  important 
form  of  peritonitis  in  childhood,  it  will  be  considered  separately,  and  the  following 
classification  of  the  varieties  of  peritonitis  will  be  adopted  : 

I.  Acute  non-tuberculous  forms  of  peritonitis. 
II.  Chronic  peritonitis. 
III.  Tuberculous  peritonitis,  acute  and  chronic. 

I.  N on- Tuberculous  Forms  oj  Peritonitis. 

These  may  occur  at  any  age  in  childhood,  even  in  newly-born  infants,  and 
tend  for  the  most  part  to  run  an  acute  course.  They  may  be  classified  according 
to  the  nature  of  the  infection  causing  them.  Thus  there  are — (a)  The  pneumo- 
coccal form  ;  (b)  the  gonococcal ;  (c)  those  due  to  streptococcal,  staphylococcal,  or 
Bacillus  coli  infections. 

^Etiology. — The  conditions  giving  rise  to  acute  peritonitis  in  children  may  be 
briefly  stated  as  follows  : 

1 .  Umbilical  infection  in  the  newly -born,  usually  a  streptococcal  infection. 

2.  The  specific  fevers,  especially  scarlet  fever,  rheumatic  fever,  and  septiceemia. 

3.  Pneumonia  and  pleurisy,  or  chronic  lesions  associated  with  the  pneumo- 

coccus,  such  as  otitis  media  or  partially  healed  empyema. 

4.  Infection  from  the  intestinal  canal,  as  in  appendicitis,  perforation  of  the 

bowel,  strangulated  hernia,  volvulus,  intussusception.  The  causal 
organisms  may  be  streptococci,  Bacillus  coli,  staphylococci,  or  a  mixed 
infection. 

5.  Vulvo-vaginitis  associated  with  the  gonococcus. 

6.  Blows  on  the  abdomen,  perforating  wounds,  laparotomy. 

7.  Congenital  syphilis. 

Symptomatology. — Since  all  forms  of  acute  peritonitis  in  children  present 
many  features  in  common,  it  will  be  convenient  to  give  a  general  account  of  the 
clinical  manifestations  met  with  in  this  condition.  The  onset  is  usually  sudden, 
with  pyrexia,  abdominal  pain,  and  tenderness,  though  in  very  young  infants  the 
abdominal  symptoms  may  be  ill-defined.  The  tongue  is  dry.  Vomiting  occurs 
early,  and  may  be  most  distressing.  At  first  the  vomited  matter  consists  of  the 
stomach  contents  ;  later,  of  bile  and  mucus.  The  pulse  is  small  and  frequent. 
In  most  cases  constipation  is  present,  though  in  the  pneumococcal  form  diarrhoea 
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frequently  occurs.  There  is  great  restlessness,  thirst,  and  often  hiccough.  Reten- 
tion and  often  suppression  of  urine  may  occur.  The  abdomen  is  at  first  retracted 
and  rigid,  with  little  or  no  respiratory  movement,  but  soon  becomes  distended  and 
tympanitic,  with  a  shiny  appearance  of  the  skin.  The  intestinal  distension  leads 
to  a  diminution  or  absence  of  the  liver  dulness,  and  causes  embarrassment  of 
respiration  by  upward  pressure  on  the  diaphragm.  Although  free  fluid  may  be 
present,  it  is  masked  by  the  tympanites,  and  there  may  be  no  signs  of  its  presence 
beyond  some  dulness  in  the  flanks.  Examination  of  the  blood  generally  shows  a 
high  leucocytosis,  though  this  may  be  absent,  or  even  a  leucopenia  may  be  found 
in  those  acute  or  fulminating  cases  in  which  there  is  little  or  no  reaction  to  the 
infection.  In  the  acute  tuberculous  variety  also  leucocytosis  may  be  absent.  The 
face  early  develops  the  characteristic  "  abdominal  "  expression,  known  as  the 
"Hippocratic  facies" — the  eyes  sunken,  the  features  pinched  and  drawn.  The 
child  gradually  sinks  into  a  torpid  condition,  due  to  the  increasing  toxaemia, 
though  in  many  cases  consciousness  is  retained  till  the  end.  The  abdominal  pain 
and  tenderness  not  infrequently  diminish  greatly  towards  the  termination.  In 
infants  and  in  severe  fulminating  cases  death  occurs  early  (in  two  to  three  days) ; 
in  the  usual  type  and  in  older  children  the  duration  is  from  five  to  seven  days. 
In  favourable  cases  the  inflammatory  process  may  resolve  or  become  confined  with 
localized  abscess  formation. 

Morbid  Anatomy. — In  acute  or  fulminating  cases  the  signs  of  peritoneal 
inflammation  are  much  less  marked  than  in  the  ordinary  type.  The  peritoneum 
is  hyperaemic,  has  lost  its  normal  lustre,  and  is  dull  and  opaque.  Petechial  haemor- 
rhages may  be  present.  The  surface  is  slightly  roughened,  and  fine  fibrinous 
particles  or  filaments  are  adherent  to  it.  There  is  usually  a  small  quantity  of 
turbid  ascitic  fluid,  rich  in  cells.  In  cases  of  longer  duration  the  appearances  will 
depend  on  the  nature  of  the  infection.  Thus,  in  the  pneumococcal  form,  greenish- 
yellow  pus,  usually  odourless,  will  be  found  ;  in  the  streptococcal  and  Bacillus  coli 
infections  the  pus  has  usually  a  dirty  grey  colour,  and  is  often  offensive. 

The  liver  and  kidneys  exhibit  cloudy  swelling  or  fatty  change,  and  the  spleen 
is  usually  large  and  soft. 

Prognosis. — In  all  forms  of  acute  peritonitis  occurring  in  children  the  prognosis 
is  extremely  grave.  In  infants  and  weakly  children  acute  peritonitis  is  almost 
invariably  fatal.  The  prognosis  depends  on  the  nature  of  the  infection.  Thus  the 
gonococcal  and  pneumococcal  forms  give  the  best  chances  of  life  ;  a  streptococcal 
infection  is  the  most  fatal. 

The  prognosis  is  also  largely  affected  by  the  source  of  the  infection.  If  the 
peritonitis  is  due  to  some  localized  lesion  of  the  bowel  or  other  organ,  which  can 
be  dealt  with  by  surgical  measures,  the  infection  may  be  limited.  The  longer  the 
duration  of  a  case  of  acute  peritonitis,  the  more  hope  may  be  entertained  of  recovery, 
as  there  is  a  possibility  that  the  generalized  inflammation  may  gradually  subside 
or  become  localized. 

Diagnosis.— As  a  general  rule,  this  is  not  difficult,  except  in  infants  in  whom, 
as  has  been  already  stated,  the  abdominal  condition  may  be  latent.  The  most 
common  cause  of  peritonitis  in  children,  apart  from  the  tuberculous  form,  is 
appendicitis. 

Thoracic  conditions,  such  as  pneumonia,  pleurisy,  pericarditis,  may  closely 
simulate  acute  peritonitis,  and  careful  examination  of  the  chest  should  always  be 
made.     Intestinal  colic  may  be  accompanied  by  vomiting,  and  the  pain  is  often 
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very  acute,  but  is  usually  intermittent,  and  the  examination  of  the  abdomei< 
between  the  paroxysms  will  generally  reveal  little  or  no  resistance  or  great  tender- 
ness, and  no  ascites.  The  pulse  is  not  so  rapid  or  thready  as  in  peritonitis.  Further, 
the  absence  of  a  high  leucocytosis  in  such  a  case  would  practically  exclude  periton- 
itis. In  doubtful  cases  rectal  examination  should  always  be  made,  as  an  intus- 
susception, or  some  localized  resistance  or  tenderness,  may  be  detected  by  this 
means.  The  presence  of  blood  and  mucus  in  the  stools  would  suggest  the  presence 
of  intussusception,  but  these  often  occur  in  the  diarrhoea  of  acute  entero-colitis 
accompanied  by  much  straining  and  tenesmus. 

Pneumococcal  Peritonitis — ^Etiology. — This  is  much  more  frequent  in  females 
than  males.  In  a  series  of  234  recorded  cases  in  children,  collected  by  Barling, 
62  (or  27  per  cent.)  were  males,  and  172  (or  73  per  cent.)  females.  It  is  difficult 
to  account  for  this  preponderance  in  the  liability  of  females.  Infection  from  the 
female  genitalia  cannot  account  for  it,  as  in  cases  in  which  purulent  vaginal  dis- 
charges have  existed  the  pneumococcus  has  not  often  been  found.  Further,  in 
fatal  cases  the  Fallopian  tubes  do  not  show  greater  signs  of  inflammation  than  in 
other  forms  of  peritonitis.  The  explanation  that  female  children  may  offer  a 
lower  resistance  than  males  to  pneumococcal  infection  seems  improbable,  as  in- 
equality of  liability  between  the  sexes  does  not  exist  in  other  forms  of  this  infection. 

Various  explanations  have  been  given  as  to  the  channels  by  which  the  peritoneum 
becomes  infected.  The  possible  routes  of  infection  are  the  blood,  the  lymphatics, 
the  intestinal  canal,  and  the  Fallopian  tubes  or  spermatic  cord. 

There  can  be  little  doubt  that  in  most  cases  the  infection  is  conveyed  by  the 
blood,  and  that  the  peritonitis  is  the  result  of  a  septicaemia  associated  either  with 
an  acute  disease,  such  as  pneumonia  or  pleurisy,  or  with  a  pneumococcic  focus,  such 
as  a  partially  healed  empyema,  a  chronic  inflammation  of  the  naso-pharynx,  or 
an  otitis  media.  Bo  wen  and  Annand,  and  others,  consider  that  the  infection  is 
derived  from  the  intestinal  tract.  There  is  no  definite  evidence  in  support  of 
this  view,  except  the  clinical  fact  that  many  cases  of  pneumococcal  peritonitis 
are  attended  by  diarrhoea,  and  that  local  lesions,  such  as  follicular  ulcers,  occasion- 
ally have  been  found.  The  mesenteric  glands  in  such  cases  do  not  show  any 
obvious  change,  such  as  swelling,  which  might  be  expected  if  the  infection  arose 
from  the  intestinal  canal.  It  would  seem  probable  that  the  explanation  of  the 
diarrhoea  given  by  Rischbieth  and  others  is  correct — that  it  is  the  result  of  the 
toxaemia  produced  by  the  blood  infection,  as  in  the  case  of  other  septicaemic  con- 
ditions. 

Cases  of  pneumococcal  peritonitis  may  be  divided  into  three  groups  : 

1.  Those  in  which  the  peritonitis  develops  concurrently  or  simultaneously  with 
pneumonia  or  pleurisy.  This  is  the  most  common  form.  The  peritonitis  runs  an 
acute  course,  and  in  fatal  cases  terminates  about  the  sixth  or  seventh  day.  If  the 
duration  be  prolonged,  the  outlook  is  more  hopeful,  as  the  severity  of  the  symp- 
toms may  abate  at  the  eighth  to  tenth  day,  and  the  disease  become  chronic  and 
localized. 

2.  Cases  of  very  acute  type  in  which  no  other  pneumococcal  lesion  or  source  of 
infection  is  discoverable  post  mortem.  The  duration  in  this  group  is  often  very 
short — about  two  to  three  days.  Diarrhoea  is  frequently  present.  This  form  is 
less  common  than  the  preceding. 

3.  Cases  running  a  subacute  or  more  chronic  course.  In  these  there  is  usually 
some  source  of  infection  present  not  of  an  acute  type  ;  for  instance,  an  incompletely 
healed  empyema  with  a  sinus,  or  otitis  media,  or  the  patient  has  had  a  recent  attack 
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of  pneumonia.  In  such  cases  the  infection  of  the  peritoneum  is  much  less  virulent 
than  in  Groups  1  and  2. 

In  the  majority  of  cases  the  symptomatology  is  that  of  an  acute  peritonitis. 
Herpes  not  infrequently  appears  on  the  lips.  In  infants  and  in  the  most  acute 
forms  the  abdominal  symptoms  may  be  comparatively  slight,  and  may  escape 
observation.  A  high  leucocytosis  rapidly  develops,  though  in  the  fulminating 
cases  and  in  very  young  or  weakly  children  this  may  not  take  place  ;  in  such  cases 
there  is  a  failure  of  reaction  to  the  infection,  and  this  should  be  regarded  as  a  most 
unfavourable  indication.  In  Rischbieth's  series  of  fifty-four  cases,  forty-eight 
were  fatal — a  mortality  of  88-8  per  cent. 

The  most  favourable  cases  are  those  in  which  at  the  end  of  seven  or  eight  days 
there  is  a  subsidence  in  the  acute  symptoms,  together  with  a  fall  of  temperature. 
The  signs  of  general  peritonitis  lessen,  and  the  fluid  begins  to  become  localized. 
The  pus  tends  to  collect  in  the  lower  part  of  the  abdominal  cavity,  in  the  iliac 
fossae,  the  umbilical  region,  or  the  pelvis,  and  spontaneous  discharge  may  take 
place  at  the  navel,  or  into  the  bowel  or  vagina.  Cases  rarely  recover  without  the 
formation  of  such  residual  abscesses. 

The  peritoneum  after  pneumococcal  infection  shows  the  usual  appearance  of 
an  acute  peritonitis.  The  character  of  the  exudation  presents  certain  special 
features.  In  a  very  early  case  there  is  usually  a  moderate  quantity  of  thin,  rather 
turbid  fluid.  In  later  cases  the  exudation  is  thicker,  and  obviously  purulent,  and 
contains  greenish-yellow  flakes  of  lymph.  The  fluid  readily  forms  soft,  jelly-like 
clots.  In  the  more  chronic  forms,  or  when  the  exudation  has  become  localized, 
it  consists  of  greenish-yellow  pus,  usually  odourless  ;  but  if  it  has  been  of  long 
duration,  may  have  become  offensive,  owing  to  mixed  infection  with  Bacillus  coli. 
Extensive  fibrous  adhesions,  either  general  or  local,  may  be  left  as  the  result  of  an 
attack  of  pneumococcal  peritonitis.  Other  lesions  are  often  present,  such  as 
meningitis,  pericarditis,  arthritis. 
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Gonococcal  Peritonitis. — This  form  of  peritonitis  is  distinctly  rare.  It  is  due 
to  a  vaginal  infection,  and  when  we  consider  the  frequency  with  which  gonococcal 
vulvo-vaginitis  occurs,  it  is  somewhat  surprising  that  it  is  not  more  common.  In 
children  the  condition  is  confined  to  the  female  sex.  The  onset  is  very  abrupt  or 
explosive,  and  attended  with  great  prostration  and  pallor,  and  the  signs  of  acute 
peritonitis  are  early  apparent.  The  possibility  of  a  gonococcal  infection  may  be 
unthought  of  unless  the  existence  of  a  vulvo-vaginal  discharge  has  been  discovered 
and  cultivations  made  therefrom,  or  until  the  presence  of  gonococci  in  the  pus 
obtained  from  the  peritoneal  cavity  by  laparotomy  has  led  to  an  examination  of  the 
genitalia.  There  seems  every  reason  to  believe  that  a  gonococcal  vulvo-vaginitis 
may  infect  the  peritoneal  cavity  by  an  ascending  infection  of  the  Fallopian  tubes. 
In  the  very  rare  cases  of  gonococcal  peritonitis  in  the  male,  the  infection  travels  up 
the  spermatic  cord.  In  children  this  form  of  peritonitis  is  attended  by  a  higher 
mortality  than  in  adults,  probably  because  the  infection  of  the  peritoneum  assumes 
a  diffuse  character,  instead  of  tending  to  be  localized  in  the  lower  part  of  the 
abdominal  cavity.     Comby  gives  a  mortality  of  20  per  cent,  in  children.     There 
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seems  little  doubt  that,  although  a  very  serious  affection,  gonococcal  peritonitis  is 
one  of  the  least  dangerous  forms  of  acute  peritonitis  in  childhood.  In  fatal  cases 
death  is  probably  due  to  septicaemia.  In  favourable  cases  the  abdominal  pain 
and  tenderness  lessen  towards  the  end  of  a  week,  and  all  the  signs  and  symptoms 
may  disappear  in  ten  to  fourteen  days  from  the  onset.  It  appears  doubtful,  in 
cases  of  recovery  in  children,  what  effect  the  disease  may  ultimately  produce  as 
regards  lesions  of  the  Fallopian  tubes  and  sterility. 

Treatment  of  Acute  Peritonitis. — (1)  Medical  treatment ;  (2)  surgical 
treatment. 

1.  Medical  Treatment. — The  child  is  placed  in  the  most  comfortable  position, 
the  head  well  supported,  and  the  abdomen  protected  from  pressure  by  the  bed- 
clothes. All  food,  liquid  and  solid,  should  be  withheld.  Ice  may  be  given  to 
suck.  Fluid  should  be  supplied  as  saline  infusions  under  the  skin  at  regular  in- 
tervals ;  rectal  saline  injections  may  cause  pain,  but,  if  well  tolerated,  should  be 
given.  Purgatives  should  not  be  administered,  as  they  cause  increased  peristalsis 
and  abdominal  pain.  The  bowel  should  be  washed  out  with  a  simple  enema. 
For  the  relief  of  abdominal  pain,  turpentine  stupes  or  ice-bags  should  be  applied, 
care  being  taken  to  avoid  pressure. 

Opium  and  morphia  are  contra-indicated  for  two  reasons  :  first,  because  the 
clinical  features  of  the  disease  may  be  masked  and  the  diagnosis  obscured  by  the 
speedy  relief  from  pain  resulting  ;  and,  secondly,  because,  according  to  Dudgeon 
and  Sargent,  these  drugs  not  only  increase  the  paralysis  of  the  gut,  but  also,  there 
is  reason  to  believe,  they  may  inhibit  phagocytosis.  If  the  pain  is  very  distressing, 
codeine  in  J-grain  doses  every  four  hours  for  a  child  of  four  years  may  be  given,  as 
suggested  by  Eustace  Smith. 

Vomiting  is  often  a  troublesome  symptom  ;  washing  out  the  stomach  may 
relieve  it. 

Collapse  may  be  present  at  the  onset  of  the  case,  and  should  be  treated  with  hot 
applications  to  the  limbs  and  saline  infusions,  rectal  saline  injections,  and  hypo- 
dermic injections  of  strychnine,  camphorated  oil,  or  adrenalin  chloride. 

2.  Surgical  Treatment.' — In  the  majority  of  cases  of  acute  peritonitis, 
although  the  recognition  of  its  existence  may  present  no  difficulty,  the  diagnosis 
of  the  cause  is  often  difficult  in  the  extreme.  A  large  proportion  of  the  cases  are 
due  to  appendicitis,  and  if  there  be  any  doubt  as  to  the  natuie  of  the  infection  in 
a  given  case,  laparotomy  should  be  performed  without  delay,  as  by  this  means  the 
local  lesion  may  be  dealt  with  and  the  fluid  evacuated.  There  is  some  difference  of 
opinion  as  to  whether  immediate  operation  should  be  performed  in  all  cases  of 
pneumococcal  and  gonococcal  infection.  In  the  pneumococcal  form  the  infection 
is  diffuse,  the  result  of  a  septicaemia,  and  in  children  the  mortality  is  very  high, 
whether  laparotomy  is  performed  early  or  is  delayed.  Little  is  gained  by  waiting 
in  the  hope  that  the  peritoneal  infection  may  become  localized,  even  when  the 
pneumococcal  nature  of  the  case  is  recognized.  The  abdomen  should  be  opened 
and  thoroughly  drained.  In  pneumococcal  cases  at  a  later  stage,  when  localized 
collections  of  pus  have  formed,  these  should  be  opened  and  drained.  The  gonococcal 
cases  should  be  also  treated  by  laparotomy. 

The  use  of  an  autogenous  vaccine  is  indicated  in  pneumococcal  cases  with 
chronic  abscesses,  and  in  the  acute  stage  it  should  be  given,  if  time  permit  of  its 
preparation.    Anti-pneumococcic  serum  has  proved  useful  in  the  writer's  experience. 

In  the  other  forms  of  acute  peritonitis — i.e.,  the  streptococcal,  staphylococcal, 
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and  Bacillus  coli  infections — little  benefit  is  derived  from  the  use  of  either  vaccines 
or  sera  ;  the  disease  runs  too  short  and  acute  a  course  in  children  for  an  effect  to 
be  produced. 

If  possible,  laparotomy  should  not  be  performed  during  the  initial  shock  of 
the  infection  ;  it  should  be  delayed  till  collapse  has  passed  off  and  reaction  set  in. 


II.  Chronic  Forms  of  Peritonitis. 
In  children  chronic  peritonitis  occurs  in  two  forms — localized  and  diffuse. 

1.  Localized  Form. — This  is  usually  the  result  of  an  antecedent  acute  peri- 
toneal inflammation,  either  generalized  or  localized,  such  as  pneumococcal  peri- 
tonitis, which  has  finally  quieted  down  and  become  limited  to  one  part  of  the 
peritoneal  cavity  ;  or  an  attack  of  appendicitis  may  lead  to  chronic  peritonitis  in 
the  right  iliac  fossa.  In  such  cases  adhesions  are  formed  which  may  or  may  not 
give  rise  to  symptoms.  Pain  due  to  dragging  on  the  adhesions  may  be  present, 
or  signs  of  intestinal  obstruction  may  be  caused  by  kinking  of  the  gut  or  constriction 
by  a  band. 

2.  Diffuse  Form. — The  most  common  cause  of  diffuse  chronic  peritonitis  is 
tuberculous  peritonitis,  which  will  be  considered  later,  though  it  may  occasionally 
follow  some  of  the  varieties  of  acute  peritonitis  already  described.  In  such  cases 
the  effect  produced  is  a  more  or  less  general  matting  of  the  intestines  by  organized 
adhesions.  There  are,  however,  two  forms  of  diffuse  chronic  peritonitis  which 
require  special  attention.  The  first  is  that  sometimes  described  as  "  syphilitic  " 
peritonitis.  This  variety  is  met  with  in  the  foetus,  and  in  young  infants,  the  sub- 
jects of  congenital  syphilis.  It  may  be  associated  with  ascites,  and  the  term 
"  foetal  ascites  "  is  given  to  this  condition  when  it  is  present  in  the  foetus  or  newly- 
born  infant.  The  inflammatory  process  is  generally  unattended  with  pain  or 
acute  symptoms,  and  runs  a  chronic  course,  usually  terminating  fatally.  The 
peritonitis  is  not  always  attended  by  effusion,  but  is  often  dry.  It  seems  probable 
that  the  peritoneal  inflammation  is  set  up  by  some  infection  of  comparatively 
feeble  virulence,  probably  streptococcal,  to  which  the  syphilitic  infant  offers  but 
slight  resistance,  owing  to  its  debilitated  condition.  The  condition  is  a  rare  one 
in  this  country. 

The  second  form  of  chronic  diffuse  peritonitis  is  sometimes  described  as  "chronic 
adhesive  peritonitis,"  and  it  forms  a  part  of  the  condition  known  as  "  polyserositis," 
or  "  polyorrhomenitis,"  as  described  by  F.  Taylor,  Pick,  Concato,  and  others. 
In  this  the  peritoneal  inflammation  is  associated  with  chronic  fibrotic  or  adhesive 
changes  in  the  mediastinum,  pericardium,  and  pleura?.  Adhesions  are  most 
numerous  in  the  upper  part  of  the  peritoneal  cavity,  and  may  be  limited  to  the 
under-surface  of  the  diaphragm  and  the  hepatic  and  splenic  regions,  where  the 
inflammatory  process  leads  to  a  thickening  of  the  capsules  of  the  liver  and  spleen. 
The  liver  is  usually  enlarged,  and  ascites  commonly  present. 

The  nature  of  the  inflammatory  process  in  polyorrhomenitis  is  a  question  of 
considerable  interest.  There  is  much  to  support  the  view  that  the  changes  in  the 
thorax  and  peritoneum  are  the  result  of  a  chronic  tuberculous  infection.  The 
peritonitis  is  probably  secondary  to  the  mediastino-pericardial  affection  by  ex- 
tension through  the  diaphragm  (cf.  Chapter  VIII..  p.  473). 

16 
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III.  Tuberculous  Peritonitis. 

Tuberculous  peritonitis  is  the  commonest  disease  of  the  peritoneum  met  with 
in  children.  Although  in  a  few  rare  instances  it  may  seem  to  occur  as  a  primary 
affection,  in  the  vast  majority  of  cases  it  is  a  secondary  condition,  the  result  of 
infection  which  has  reached  the  peritoneum  from  some  near  or  remote  tuberculous 
focus.  In  the  clinical  picture  presented  by  the  common  varieties  of  abdominal 
tuberculosis  in  children,  the  peritoneal  signs  are  usually  predominant,  and  there  is 
some  risk  that  the  underlying  factors  may  receive  insufficient  attention. 

Formerly  the  term  tabes  mesenterial  was  used  to  denote  extensive  tuberculous 
affection  of  the  mesenteric  glands,  and  later  was  loosely  applied  to  cases  of  tuber- 
culous peritonitis  with  palpable  glands,  so  that  it  became  a  matter  of  some  uncer- 
tainty as  to  the  precise  meaning  to  be  attached  to  the  term.  To  avoid  confusion, 
it  would  seem  advisable  to  discontinue  the  use  of  the  name  tabes  mesenterica. 

In  children  tuberculous  infection  of  the  mesenteric  glands  in  some  degree  is 
exceedingly  common,  and  is  often  present  without  definite  signs  and  without 
obvious  infection  of  the  peritoneum.  It  is  remarkable  with  what  frequency  tuber- 
culosis of  these  glands  is  met  with  in  laparotomies  performed  in  young  children  for 
acute  conditions,  such  as  intestinal  obstruction,  in  whom  the  existence  of  tuber- 
culous disease  has  been  quite  unsuspected. 

^Etiology — Sex. — Male  and  female  children  are  liable  to  tuberculous  peritonitis 
in  almost  equal  proportions.  Thus,  in  163  consecutive  cases  under  fourteen 
admitted  to  the  East  London  Hospital  for  Children  there  were  82  males  and 
81  females.  Goodhart  and  Still  in  100  cases  found  48  males  and  52  females ; 
Rilliet  and  Barthez,  53  boys  and  33  girls. 

The  sex  liability  is  a  matter  of  some  importance,  as  the  Fallopian  tubes  are  a 
possible  path  of  infection  in  females,  and  if  infection  reach  the  peritoneum  by  this 
route,  we  should  expect  to  find  a  greater  frequency  in  girls  than  in  boys.  Female 
children,  however,  are  not  more,  but  rather  less,  liable  to  the  disease  than  are  boys, 
and  this  must  be  taken  as  strong  evidence  against  any  infection  occurring  in  con- 
nection with  the  female  genital  organs.  On  the  other  hand,  adult  females  are 
more  liable  to  tuberculous  peritonitis  than  adult  males,  chiefly  on  account  of  the 
frequent  occurrence  of  an  ascending  infection  from  tuberculous  Fallopian  tubes. 

Age. — The  disease  is  commonest  in  the  second,  third,  and  fourth  years.  In  the 
series  of  163  cases  in  children  under  fourteen,  68  occurred  in  these  years.  The 
following  figures  show  the  distribution  of  the  cases  according  to  age  : 


Age 

Under  1  Year 

1-2 
20 

2-3 
25 

3-4 
23 

4-5 
16 

5-6 

10 

6-7 

8 

7-8 
13 

S-9 
7 

9  10 
5 

1011 
14 

11-12 
5 

12-13 
4 

13-14 

3 

Number  of  Cases 

8 

Total  161  (2  age  unknown)  =  163. 

The  disease  is  comparatively  rare  in  children  over  eleven  years  of  age. 

Influence  of  Specific  Infections. — The  specific  fevers,  especially  measles,  un- 
doubtedly predispose  to  tuberculous  peritonitis,  as  they  may  to  other  tuberculous 
infections.     They  act  by  lowering  the  general  resistance  to  microbic  invasion. 

It  seems  reasonable  to  suppose  that  the  resisting  powers  of  the  abdominal 
lymphatic  structures  may  be  affected  by  many  acute  diseases,  such  as  broncho- 
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pneumonia,  as  it  is  common  in  such  conditions  to  find  post  mortem  in  young 
children  swelling  and  injection  of  Peyer's  patches  and  of  the  mesenteric  glands. 

Unhealthy  States  of  the  Alimentary  Tract. — The  alimentary  tract  of  children  is 
peculiarly  exposed  to  tuberculous  infection,  as  will  be  seen  later  in  the  consideration 
of  the  paths  of  peritoneal  infection.  Unhealthy  conditions  of  the  intestinal  tract, 
such  as  chronic  catarrh  or  enteritis,  undoubtedly  are  factors  in  the  production  of 
infection  of  the  mesenteric  glands  and  of  the  peritoneum,  probably  by  lowering 
the  resistance  normally  offered  to  infection  by  the  lymphatic  tissues.  In  this  respect 
the  alimentary  canal  may  be  compared  to  the  respiratory  tract,  in  which  chronic 
catarrhal  conditions  undoubtedly  give  rise  to  an  increased  liability  to  tuberculous 
infections  of  the  lungs  and  bronchial  glands. 

Trauma. — A  history  of  a  blow  on  the  abdomen  or  of  a  severe  fall  is  not  infre- 
quently met  with,  and  occasionally  may  have  a  direct  relation  to  the  onset  of  the 
disease. 

Symptomatology. — Tuberculous  disease  of  the  peritoneum  usually  runs  a  slow 
insidious  course,  but  cases  are  met  with  in  which  the  disease  takes  an  acute  form. 

The  clinical  types  of  the  disease  will  be  considered  in  two  divisions  :  I.  Acute  ; 
II.  Chronic. 

I.  Acute  Forms. — These  are  divided  into — 

1.  Diffuse  or  miliary  type. 

2.  Localized  types. 

1.  Diffuse  or  Miliary  Type. — This  is  an  acute  infection  of  the  peritoneum,  most 
commonly  met  with  as  part  of  a  general  infection  in  cases  of  acute  miliary  tuber- 
culosis, in  which  the  abdominal  symptoms  are  the  predominant  features  of  the  case. 
Cases  of  general  tuberculosis  in  which  scattered  tubercles  are  found  in  the  peritoneum 
at  the  autopsy,  though  there  were  no  abdominal  signs  or  symptoms  during  life, 
are  of  frequent  occurrence,  but  do  not  now  come  under  consideration.  It  is 
rare  to  meet  with  cases  of  acute  tuberculous  peritonitis  apart  from  a  generalized 
tuberculosis,  but  they  may  occur  in  two  conditions  :  first,  those  in  which  infection 
is  set  up  by  the  more  or  less  sudden  discharge  of  tuberculous  material  into  the 
peritoneal  cavity,  such  as  might  be  caused  by  the  breaking  down  or  rupture  of  a 
caseous  mesenteric  gland  ;  and,  secondly,  the  very  rare  cases  of  acute  tuberculous 
peritonitis  in  which  no  other  tuberculous  lesions  are  discoverable  post  mortem, 
and  which  are  described  as  primary  infections  of  the  peritoneum. 

The  clinical  manifestations  of  the  acute  form  are  pyrexia,  abdominal  pain  and 
tenderness,  sometimes  preceded  by  a  brief  period  of  general  malaise.  The  face  is 
flushed,  the  tongue  dry  and  furred.  The  abdomen  becomes  distended  and  tender. 
Fluid  is  usually  present,  sometimes  in  considerable  amount,  so  that  a  thrill  may 
readily  be  obtained,  or  in  less  quantity  it  may  cause  some  dulness  in  the  flanks. 
Intestinal  distension  may  be  so  great  as  to  mask  the  presence  of  fluid.  Enlargement 
of  the  spleen  may  be  made  out  if  the  abdomen  is  not  too  distended  to  permit  of 
examination.  Diarrhoea  is  not  infrequently  present.  Pyrexia  usually  persists 
throughout  the  course  of  the  disease.  The  child  sinks  into  a  torpid,  stuporous 
state,  and  death  takes  place  usually  in  three  to  five  weeks,  either  from  exhaustion 
or  involvement  of  the  meninges,  though  in  some  cases  the  acute  symptoms  may 
gradually  subside,  and  the  disease  pass  into  one  or  other  of  the  chronic  forms  to 
be  described  later. 

It  will  be  seen  from  this  description  how  closely  a  case  of  acute  tuberculous 
peritonitis  of  the  diffuse  form  may  resemble  one  of  typhoid  fever. 
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2.  Acute  Localized  Form. — In  this  form  the  appendix  and  ileo-coecal  group  of 
mesenteric  glands  form  the  routes  by  which  infection  reaches  the  peritoneum. 
Such  cases  are  comparatively  rare,  but  deserve  recognition,  as  they  may  closely 
simulate  attacks  of  appendicitis.  Brunner,  Eisendrath,  and  others,  have  recorded 
cases  of  this  kind,  but  comparatively  little  attention  has  been  paid  to  this  clinical 
type  in  this  country.  Tuberculosis  of  the  Fallopian  tubes  may  also  give  rise  to  an 
acute  localized  form,  but  this  source  of  infection  is  of  far  rarer  occurrence  in  children 
than  in  adults. 

The  symptomatology  of  this  "  appendicular  "  or  "  ileo-csecal  "  variety  is  as 
follows  :  There  is  a  sudden  onset  with  severe  abdominal  pain,  and  sometimes 
vomiting,  accompanied  by  pyrexia.  Resistance  is  felt  in  the  right  iliac  fossa,  or  a 
definite  mass  may  be  made  out  in  this  situation,  and  the  diagnosis  of  appendicitis 
is  usually  arrived  at.  Laparotomy  reveals  a  mass  of  acutely  inflamed  mesenteric 
glands,  which  generally  contain  recent  caseous  foci.  The  appendix  is  swollen  and 
injected.  It  may  contain  tuberculous  ulcers,  or  tubercles  may  be  present  in  the  sub- 
mucosa,  but  in  some  cases  no  definite  tuberculous  lesions  are  found  in  the  organ. 
There  seems  every  reason  to  believe  that  tubercle  bacilli  may  pass  through  the 
wall  of  the  appendix  without  producing  demonstrable  lesions  therein. 

In  some  cases  the  caecum  itself  is  infiltrated  with  tubercles  to  such  an  extent 
as  to  form  a  palpable  mass  in  the  right  iliac  fossa. 

This  "  appendicular  "  or  "  ileo-csecal  "  form  of  acute  tuberculous  peritonitis, 
if  left  untreated,  may  remain  localized,  or  may  set  up  a  generalized  acute  or  chronic 
peritonitis. 

II.  Chronic  Forms. — In  the  great  majority  of  cases  tuberculous  infection  of  the 
peritoneum  runs  a  slow  chronic  course. 

The  symptomatology  of  all  forms  of  chronic  tuberculosis  presents  certain 
features  in  common  ;  thus,  the  onset  is  slow  and  insidious  as  a  general  rule,  though 
cases  are  met  with  which,  from  the  sudden  onset  of  their  earlier  symptoms,  may 
resemble  the  acute  varieties  of  the  disease.  The  early  symptoms  of  the  chronic 
forms  not  infrequently  resemble  those  of  chronic  gastro-intestinal  disorders — 
general  malaise,  anorexia,  with  progressive  wasting  and  increasing  pallor.  On 
the  other  hand,  it  is  not  unusual  to  meet  with  cases  in  which  the  state  of  general 
nutrition  is  surprisingly  well  maintained,  although  the  peritoneal  affection  is 
definitely  established.  Abdominal  pain,  usually  vague  and  slight,  but  sometimes 
severe,  is  frequent,  and  is  increased  by  movements,  especially  those  of  walking, 
running,  and  jumping.  Eustace  Smith  has  pointed  out  that  in  the  early  stages  of 
the  disease  the  abdominal  pain  caused  by  walking  downstairs  may  be  an  early  and 
significant  symptom.  Pyrexia  is  usually  present,  it  is  generally  irregular  in  type  and 
variable  in  degree.  In  cases  in  which  intestinal  ulceration  has  occurred,  diarrhoea 
may  be  a  prominent  symptom,  though  more  commonly  in  the  early  stages  of  the 
chronic  form,  if  the  action  of  the  bowels  is  irregular,  the  looseness  is  due  to  a 
catarrhal  state  of  the  intestine.  Constipation,  on  the  other  hand,  is  not  infrequently 
met  with. 

A  sign  common  to  most  cases  of  chronic  tuberculous  peritonitis  is  progressive 
enlargement  of  the  abdomen. 

It  is  not  uncommon  to  find  associated  with  the  chronic  forms  of  tuberculous 
peritonitis  a  dry  pleurisy,  limited  to  the  bases  of  one  or  both  lungs.  This  pleurisy 
must  be  regarded  as  secondary  to  the  peritoneal  infection,  the  tubercle  bacilli 
reaching  the  pleura  by  the  lymphatics  of  the  diaphragm.  It  is  usually  unattended 
by  pain,  and  may  subside  simultaneously  with  the  peritoneal  affection. 
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Clinical  Varieties. — It  is  found  convenient  to  divide  the  clinical  varieties  of 
chronic  tuberculous  peritonitis  into  three  chief  types,  each  presenting  certain 
special  features.     These  are — 

1.  The  ascitic  form. 

2.  Adhesive,  fibrinous,  or  plastic  form. 

3.  Caseous  (or  ulcerous)  form. 

It  must  be  borne  in  mind  that  intermediate  and  mixed  types  are  often  met 
with,  and  also  that  a  case  may  begin  as  one  variety  and  gradually  take  on  the 
characteristics  of  another ;  for  example,  an  ascitic  case  may  develop  into  one  of 
either  of  the  other  forms. 

1.  Ascitic  Form. — In  many  cases  of  this  type  the  first  thing  noticed  is  enlarge- 
ment of  the  abdomen,  and  this  may  develop  quite  suddenly,  so  that  in  the  course 
of  a  few  days  the  abdomen  may  have  become  considerably  distended.  Slight 
indisposition,  as  shown  by  fretfulness  and  loss  of  appetite,  may  be  the  only  symptom 
preceding  or  accompanying  the  onset.  Less  frequently  the  onset  of  the  abdominal 
enlargement  is  more  acute  and  attended  with  fever.  Pain  is  not  usually  a  prominent 
symptom. 

Though  slight  wasting  may  have  occurred  in  an  early  stage,  the  state  of  general 
nutrition  is  often  remarkably  good,  and  there  may  be  nothing  in  the  appearance  of 
the  child  to  suggest  the  presence  of  so  serious  a  disease.  The  abdomen  presents 
a  characteristic  appearance ;  when  the  child  is  upright,  there  is  a  marked  protrusion  ; 
and  when  recumbent,  the  belly  has  a  globular  form.  The  navel  is  flattened,  or, 
when  the  distension  is  great,  is  everted  or  pouting.  As  the  distension  increases, 
the  skin  covering  the  belly  becomes  smooth  and  shiny,  and  the  superficial  veins 
may  be  seen  unusually  distinctly.  The  diaphragm  is  pushed  upwards,  causing  an 
upward  displacement  of  the  hepatic  and  of  the  cardiac  dulnesses.  On  palpation 
of  the  abdomen,  a  fluid  thrill  can  be  usually  elicited,  but  this  may  be  absent  when 
the  intestines  are  much  distended  with  gas.  When  present  in  smaller  amount,  the 
fluid  will  give  rise  to  shifting  dulness  in  the  flanks.  Sometimes  the  presence  of  free 
fluid  in  the  peritoneal  cavity  can  be  detected  by  placing  the  child  in  the  genu- 
pectoral  position,  when  a  distinct  fluid  thrill  may  be  obtained  by  palpating  in  the 
umbilical  region,  now  the  most  dependent  part. 

It  is  important  to  bear  in  mind  the  fact  that  the  fluid  contents  of  distended 
intestines  may  produce  a  thrill,  sometimes  mistaken  for  that  caused  by  ascitic 
fluid. 

It  may  be  possible,  when  there  is  no  great  amount  of  free  fluid,  to  make  out 
by  deep  palpation  the  presence  of  enlarged  mesenteric  glands,  or  the  thickened, 
rolled-up  omentum  may  be  felt  as  a  ridge  or  band  passing  transversely  across  the 
upper  part  of  the  abdomen. 

The  fluid  is  usually  straw-coloured  ;  occasionally,  in  cases  with  an  acute  onset, 
it  may  contain  blood,  though  in  the  writer's  experience  a  hemorrhagic  effusion  is 
less  commonly  met  with  in  children  than  in  adults.  The  fluid  has  usually  a  specific 
gravity  of  about  1025,  and  contains  much  albumin  and  many  cells,  among  which 
lymphocytes  largely  predominate. 

The  ascitic  type  is  rightly  regarded  as  the  most  favourable  form  of  tuberculous 
peritonitis.  The  fluid  may  gradually  become  reabsorbed,  and  the  child  may 
make  a  good  recovery.  In  such  cases  the  peritoneum,  after  a  lapse  of  time,  may 
show  no  trace  of  the  former  affection,  or  localized  or  general  adhesions  may  result 
(plastic  or  fibrinous  type).     The  less  favourable  cases  may  gradually  develop  into 
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the  caseous  or  ulcerous  variety,  to  be  described  later,  while  others  may  develop 
further  tuberculous  lesions,  or  terminate  in  an  acute  generalized  tuberculosis. 

2.  Adhesive  or  Fibrinous  Type. — Cases  of  the  adhesive  type  may  begin  with 
ascites,  and  resemble  in  their  earlier  stages  the  ascitic  form  already  described,  or 
the  condition  may  gradually  develop  without  the  occurrence  of  ascites. 

The  onset  of  this  form  of  tuberculous  peritonitis  does  not  differ  to  any  great 
extent  from  that  of  the  ascitic  variety.  Advice  is  generally  sought  because  the 
child  is  ailing,  or  on  account  of  abdominal  pain  or  enlargement.  In  early  cases 
there  is  nothing  characteristic  beyond  the  abdominal  conditions.  The  child  has  a 
"  pot-bellied  "  appearance,  though  the  prominence  of  the  abdomen  is  usually  not 
so  marked  as  in  the  other  forms,  and  is  chiefly  due  to  intestinal  distension.  On 
palpation,  the  abdomen  has  a  curious  "  doughy  "  feel,  as  if  filled  with  some  soft 
substance,  such  as  porridge.  There  is  usually  little  or  no  tenderness,  though  at 
times  the  child  may  complain  of  some  abdominal  pain. 

In  a  considerable  proportion  of  cases  an  omental  band  or  thickening  can  be  felt, 
or  enlarged  glands  may  be  made  out  by  deep  palpation. 

In  some  cases  of  this  adhesive  variety,  especially  in  those  of  long  standing, 
the  abdomen  is  not  prominent,  but,  on  the  contrary,  may  be  retracted.  This  is 
due  to  a  shortening  and  thickening  of  the  mesentery,  met  with  especially  in  this 
type,  which  causes  a  general  retraction  of  the  bowel  towards  the  spine,  so  that  the 
intestines  may  feel  unduly  fixed. 

Recovery  may  occur,  though  it  is  impossible  to  give  accurate  figures  as  to  the 
chances  of  life.  The  course  is  prolonged,  and,  should  recovery  take  place,  extensive 
adhesions  are  produced,  sometimes  to  such  an  extent  as  to  cause  complete  oblitera- 
tion of  the  peritoneal  cavity.  These  adhesions  may  be  a  source  of  further  com- 
plications by  causing  obstruction  or  kinking  of  the  bowel.  On  the  other  hand,  very 
extensive  adhesion  of  the  peritoneal  surface  may  exist  for  years  without  giving 
rise  to  any  untoward  events. 

As  in  the  preceding  variety,  the  fibrinous  or  adhesive  form  may  be  associated 
with  a  terminal  generalized  tuberculosis,  or  a  fatal  result  may  be  brought  about 
by  the  development  of  pulmonary  lesions. 

3.  Caseous  (or  Ulcerous)  Form. — This  is  the  most  severe  type  of  tuberculous 
peritonitis.  In  its  early  stages  there  may  be  little  to  distinguish  it  from  the  other 
varieties,  as  it  has  the  same  gradual  and  insidious  onset.  Not  a  few  cases  begin 
as  the  ascitic  form. 

Abdominal  -pain  is  generally  present,  and  sometimes  is  very  severe  and 
paroxysmal  in  character.  It  is  aggravated  by  movement ;  even  the  act  of  turning 
in  bed  or  the  pressure  of  the  bedclothes  may  cause  discomfort. 

Some  degree  of  pyrexia  is  usually  present,  and  as  the  disease  progresses  the  tem- 
perature often  assumes  the  hectic  type,  owing  to  the  occurrence  of  a  mixed  infection. 

Diarrhoea  is  a  frequent  symptom,  and  in  the  majority  of  cases  of  this  type  is 
associated  with  ulceration  of  the  bowel.  Its  severity  is  variable.  The  stools  are 
often  loose,  offensive,  and  contain  undigested  food  and  occasionally  blood.  In 
the  more  severe  cases  diarrhoea  may  be  the  cause  of  death,  from  the  resulting 
exhaustion.  On  the  other  hand,  constipation  may  be  a  troublesome  symptom,  and 
is  sometimes  due  to  obstruction  of  the  bowel  by  adhesions  or  kinking.  Extensive 
ulceration  of  the  gut  may  be  present,  with  little  or  no  diarrhoea. 

The  appearance  of  the  child  is  very  characteristic.  The  face  has  a  listless, 
apathetic  expression  ;  the  features  are  often  less  wasted  than  the  body.    In  the 


DISEASES  OF  THE  LIVES,  PANCREAS,  AND  PERITONEUM  247 

later  Stages  an  "  abdominal  facies  "  develops,  due  to  the  presence  of  folds  or  creases 
at  the  angle  of  the  mouth. 

The  skin  is  harsh  and  dry,  with  loss  of  elasticity,  and  has  a  dirty  white  colour, 
as  if  unwashed,  or  may  show  a  diffuse  brownish  pigmentation,  most  marked  in 
the  flexures  of  the  joints. 

The  abdomen  is  prominent  and  globular,  and  looks  disproportionately  large  com- 
pared with  the  wasted  thorax  and  limbs.  The  increased  size  is  chiefly  due  to 
distension  of  the  intestines  rather  than  to  the  presence  of  ascites,  though  free  fluid 
can  be  often  detected  in  the  flanks. 

The  appearance  of  the  navel  is  often  significant  and  of  some  importance  in  the 
diagnosis.  It  may  be  only  flattened  or  unduly  shallow,  but  it  is  often  everted,  so 
that  it  appears  to  pout  or  project  outwards,  and  frequently  shows  signs  of  local 
inflammation.  The  navel  commonly  feels  more  fixed  than  normal  when  moved 
from  side  to  side. 

The  skin  covering  the  abdomen  sometimes  has  a  peculiarly  shiny  appearance, 
due  to  the  distension.  On  light  palpation  of  the  surface,  little  nodules,  like  small 
shot,  may  be  felt  in  the  subcutaneous  tissue  ;  these  little  masses  of  subcutaneous 
fibrous  tissue  should  not  be  mistaken  for  tubercles. 

Coils  of  distended  intestine  may  be  made  out  exhibiting  visible  peristalsis. 

Palpation  reveals  the  presence  of  masses  of  varying  size  and  consistency,  formed 
by  enlarged  glands,  omentum,  or  thickened  adherent  coils  of  intestine  and  mesentery. 
Localized  collections  of  fluid  can  sometimes  be  detected  ;  these  are  often  purulent, 
owing  to  a  mixed  infection  by  pyogenic  organisms  giving  rise  to  a  localized  abscess. 
The  skin  over  this  region  becomes  red  and  tender,  and  the  abscess  may  point  and 
discharge  its  contents,  consisting  of  pus  often  mixed  with  faecal  matter,  and  a 
faecal  fistula  may  result.     The  commonest  situation  for  this  to  occur  is  at  the  navel. 

Death  is  due  either  to  extension  of  the  disease  to  other  parts — i.e.,  acute  miliary 
tuberculosis  or  pulmonary  tuberculosis — -or  to  gradual  exhaustion  brought  about  by 
diarrhoea,  abscess  formation,  faecal  fistula,  lardaceous  disease,  pyaemia,  or  intestinal 
obstruction. 

Pathology. — It  is  important  to  consider  first  the  possible  channels  by  which 
the  peritoneum  may  become  infected  by  the  tubercle  bacillus. 

The  Blood. — The  infection  may  be  conveyed  to  the  peritoneum  by  the  blood- 
supply.  This  occurs  frequently  in  cases  of  acute  miliary  tuberculosis,  in  which 
the  peritoneum,  in  common  with  other  organs  or  structures,  is  found  to  be  studded 
with  tubercles,  although  little  or  no  evidence  of  peritonitis  has  existed  during  life. 
Such  cases  are  regarded  as  secondary,  and  the  primary  focus  from  which  dissemina- 
tion has  arisen  is  usually  found  without  difficulty.  A  few  cases  of  acute  tuberculosis 
of  the  peritoneum  have  been  described  in  which  no  other  tuberculous  lesion  has 
been  found  in  the  body,  and  such  cases  must  be  regarded  as  due  to  a  primary  blood 
infection,  though  it  is  possible  that  the  original  focus  may  have  been  so  insignificant 
as  to  have  escaped  observation. 

The  Intestine.—  This  is  by  far  the  commonest  channel  of  infection  in  children. 
The  bacilli  may  be  acquired  by  means  of  infected  food,  especially  milk  and  butter, 
or  by  sucking  dirty  toys  and  hands.  In  rather  more  than  half  the  cases  (53  per 
cent.)  investigated  by  the  Eoyal  Commission  on  Tuberculosis,  the  tubercle  bacillus 
present  was  of  the  bovine  variety.  Children,  owing  to  their  small  stature,  crawling 
habits,  and  usually  open  mouths,  are  specially  liable  to  inhale  and  swallow  a  large 
amount    of   infected    material,    which   ultimately   reaches   the    intestine.       Here 
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localized  lesions  may  result  in  the  form  of  ulcers,  or,  as  has  been  experimentally 
proved,  the  bacilli  may  pass  through  the  wall  of  the  bowel  without  producing 
demonstrable  changes  therein.  The  peritoneum  becomes  secondarily  infected, 
either  directly  from  the  intestine  or  from  the  mesenteric  glands. 

Lymphatics. — Tubercle  bacilli  most  commonly  reach  the  peritoneum  from 
the  intestine  by  the  lymphatics.  The  lymphatics  in  the  vicinity  of  a  tuberculous 
ulcer  are  often  recognizable  as  white,  varicose,  distended  channels,  studded  with 
tubercles  on  the  serous  surface  of  the  gut.  The  infected  mesenteric  glands  in  an 
early  stage  are  swollen  and  inflamed,  and  may  show  small  caseous  foci.  Later, 
caseation  is  more  extensive,  and  the  gland  may  ultimately  completely  soften  and 
break  down. 

There  is  reason  to  believe  that  the  resistance  offered  to  the  passage  of  tubercle 
bacilli  by  the  intestinal  wall  and  lymphatic  glands  may  be  lowered  by  unhealthy 
conditions,  such  as  chronic  catarrh  of  the  bowel,  or  by  acute  febrile  conditions  such 
as  measles,  as  is  the  case  in  the  lungs  and  bronchial  glands. 

The  infection  may  reach  the  peritoneum  by  other  lymphatic  channels — by 
the  diaphragmatic  lymphatics,  for  instance  ;  but  usually  in  such  cases  the  peri- 
toneal condition  is  local  and  latent.  It  is  not  very  uncommon  to  meet  with  other 
evidence  of  local  tolerance  of  the  peritoneum  to  tuberculous  infection  ;  thus,  in 
operations  for  hernia  tubercles  are  occasionally  found  in  the  peritoneal  lining  of 
the  sac,  without  giving  rise  to  any  symptom  or  sign  of  their  presence. 

Extension  from  some  local  focus,  such  as  the  Fallopian  tubes,  tuberculous 
kidney,  etc.  In  children  the  peritoneum  rarely  becomes  infected  in  this  way. 
The  part  played  by  the  Fallopian  tubes  has  been  already  discussed,  and  need  not  be 
further  dealt  with. 

Moebid  Anatomy. — Having  considered  the  symptomatology  of  chronic  tuber- 
culous peritonitis  under  the  three  clinical  forms — i.e.,  the  ascitic,  the  adhesive,  and 
the  caseous  (or  ulcerous) — it  is  convenient  to  adopt  the  same  division  in  considering 
the  morbid  anatomy  of  the  disease. 

Ascitic  Form. — The  peritoneum  is  covered  with  discrete  grey  or  yellow  tubercles. 
The  omentum  is  usually  folded  or  rolled  up,  and  is  also  studded  with  tubercles. 

The  fluid  is  straw-coloured  ;  sometimes  it  is  brown,  owing  to  the  presence  of 
altered  blood-pigment.  It  has  a  specific  gravity  of  1020  to  1025,  and  is  alkaline. 
The  cell  elements  are  increased  in  number,  and  show  a  marked  predominance  of 
lymphocytes.  It  is  not  easy  to  demonstrate  the  presence  of  tubercle  bacilli  in  the 
fluid  except  by  inoculation  into  guinea-pigs,  as  the  bacilli  are  present  in  scanty 
numbers. 

In  early  or  more  acute  cases  the  natural,  smooth,  shiny  appearance  of  the  peri- 
toneum is  lost,  and  the  surface  becomes  dull,  lustreless,  slightly  roughened,  with 
some  capillary  injection. 

A  brief  mention  must  be  made  of  the  form  of  tuberculous  infection  of  the 
peritoneum  in  acute  miliary  tuberculosis,  with  which  as  a  rule  no  abdominal 
symptoms  are  associated.  In  this  the  peritoneum  is  studded  with  minute  greyish, 
translucent  tubercles.  Generally  no  naked-eye  manifestations  of  peritonitis  are 
visible,  though  there  may  be  slight  ascites.  The  appearances  closely  resemble 
those  exhibited  in  the  pleura. 

Adhesive,  Fibrinous  or  Plastic  Form. — In  this  variety  the  peritoneal  cavity  is 
sometimes  entirely  obliterated.     On  opening  the  abdomen  in  the  usual  way,  the 
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coils  of  intestine  are  found  to  be  firmly  adherent  to  each  other  and  to  the  parietes 
without  any  obvious  signs  of  tubercles  or  caseous  material.  The  mesentery  is 
thickened  and  shortened,  so  that  the  intestines  are  drawn  towards  the  spinal 
column.  In  other  cases  the  adhesions  are  more  limited  in  their  distribution,  and 
cords  or  bands  of  varying  size  and  thickness  are  present. 

In  the  majority  of  such  cases  evidence  of  the  tuberculous  nature  of  the  case 
can  usually  be  found  in  the  mesenteric  glands,  which  exhibit  caseous  or  calcareous 
foci. 

Caseous  (or  Ulcerous)  Form. — In  the  adhesive  type  there  is  a  tendency  to  the 
formation  of  fibrous  tissue,  whereas  the  leading  characteristic  of  that  now  under 
discussion  is  the  production  of  masses  of  caseous  material. 

The  peritoneum  is  studded  with  yellow  caseous  tubercles,  and  sometimes 
exhibits  patches  of  dark  grey  pigmentation.  The  omentum  is  thickened  and  rolled 
up,  and  is  full  of  similar  tubercles.  The  coils  of  intestine  are  glued  together  by 
masses  of  yellow,  cheesy-looking  material.  With  care  the  coils  can  be  separated, 
except  where  dense  fibrous  adhesion  has  taken  place.  The  intestinal  wall  is  thin 
and  friable,  and  may  have  given  way  in  one  or  more  places,  with  formation  of  faecal 
fistula?.  Ascitic  fluid  of  the  same  characters  as  in  the  ascitic  form  is  often  present 
in  inconsiderable  amount,  either  free  or  shut  in  by  adhesions.  Localized  collec- 
tions of  pus  are  frequently  found  due  to  a  mixed  infection  with  pyogenic  organisms. 

Extensive  ulceration  of  the  bowel  is  characteristic  of  this  form.  This  may  lead 
to  perforation  into  the  peritoneal  cavity,  causing  an  acute  peritonitis,  or  more 
usually  a  localized  abscess  with  partly  feecal  contents  ;  or  adjacent  coils  of  the 
gut  may  communicate  by  a  fistulous  passage,  or  the  gut  adhering  to  the  parietes 
may  perforate  externally. 

The  mesenteric  glands  are  generally  enlarged  and  show  advanced  caseation. 

In  cases  of  long  duration  with  prolonged  suppuration,  lardaceous  degeneration 
of  the  liver,  spleen,  and  intestines,  is  not  uncommonly  present.  The  Fallopian 
tubes  are  occasionally  found  filled  with  purulent  caseous  material,  the  result  of  a 
descending  infection,  and  in  a  small  proportion  of  such  cases  the  uterine  cavity 
may  contain  similar  material.  Tuberculous  masses  are  sometimes  found  in  the 
liver  and  spleen.  In  the  liver  these  are  situated  in  the  portal  spaces,  and  may  form 
bile-stained  cysts,  occasionally  of  considerable  size  (vide  p.  221). 

Diagnosis. — The  acute  forms  may  resemble  the  other  acute  infections  of  the 
peritoneum,  and  there  may  be  considerable  difficulty  in  recognizing  the  tuberculous 
nature  of  the  case  in  the  absence  of  other  tuberculous  lesions.  Examination  of  the 
blood  may  give  considerable  assistance,  since  in  tuberculous  peritonitis  a  low  leuco- 
cyte count  or  a  moderate  leucocytosis,  in  young  children,  differentiates  it  from  the 
pyogenic  infections,  such  as  pneumococcal,  streptococcal,  and  other  forms,  in  which 
a  high  leucocytosis  is  the  rule  ;  though  if  a  mixed  infection  with  pyogenic  organisms 
has  taken  place  a  definite  leucocytosis  is  generally  present.  Reference  has  been 
made  to  cases  in  which  the  pyrexia,  distended  abdomen,  and  palpable  spleen,  and 
the  low  leucocyte  count,  may  suggest  typhoid  fever  ;  in  these  the  Widal  agglutina- 
tion test  should  be  applied.  It  would  seem  almost  impossible  to  distinguish  without 
operation  the  appendicular  or  ileo-caecal  form  from  an  ordinary  acute  appendicitis, 
as  the  symptoms  and  signs  are  practically  identical. 

The  diagnosis  of  the  chronic  forms  of  tuberculous  peritonitis  in  typical  cases 
is  not  difficult ;  the  gradual  onset,  with  abdominal  distension  and  the  character- 
istic doughy  feel,  the  everted  navel,  palpable  mesenteric  glands,  and  thickened 
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omentum,  with  or  without  the  presence  of  ascites,  make  a  very  definite  picture. 
In  early  stages,  however,  the  diagnosis  may  be  difficult.  Careful  examination  should 
be  made  to  ascertain  the  presence  of  enlarged  glands.  These  are  usually  found 
to  the  left  of  the  vertebral  column,  near  the  navel  and  in  the  right  iliac  fossa. 
Rectal  examination  sometimes  reveals  their  presence  when  abdominal  palpation 
has  proved  negative.  Fsecal  masses  may  be  mistaken  for  enlarged  glands.  Some 
forms  of  chronic  enteritis  simulate  tuberculous  peritonitis,  as  they  are  associated 
with  general  failure  of  nutrition,  abdominal  distension,  and  loose  offensive  stools. 
Congenital  or  idiopathic  dilatation  of  the  colon  (Hirschsprung's  disease)  gives 
rise  to  abdominal  distension  and  a  feeling  of  fulness  of  the  abdomen,  such  as  is 
found  in  tuberculous  peritonitis.  It  is  not  difficult  to  prove  the  existence  of  dilata- 
tion of  the  bowel  by  repeated  enemata,  which  may  bring  away  large  collections 
of  ffeces,  or  by  examination  by  X-rays  after  the  administration  of  bismuth 
emulsion  by  the  mouth  or  rectum.  Lymphadenoma,  when  the  glands  affected 
sre  confined  to  the  abdomen,  may  closely  resemble  tuberculous  peritonitis.  Con- 
eiderable  enlargement  of  the  spleen  is  in  favour  of  the  case  being  one  of  lymph- 
adenoma.  Localized  abscess  formation  in  pneumococcal  peritonitis  may  occasion 
difficulty  as  regards  the  differential  diagnosis,  especially  if  seen  at  a  late  stage. 
Ascites  in  polyorrhomenitis  (polyserositis),  in  which  mediastinitis,  pericarditis, 
pleurisy,  and  peritonitis,  are  associated  as  the  result  of  a  chronic  inflammation,  is 
distinguished  by  the  presence  of  the  thoracic  lesions.  Cirrhosis  of  the  liver,  more 
particularly  the  syphilitic  form,  when  it  gives  rise  to  ascites,  may  be  mistaken  for 
tuberculous  peritonitis.  The  family  history,  the  presence  of  other  specific  lesions, 
and  a  positive  Wassermann  reaction,  should  render  the  diagnosis  clear. 

Certain  rare  forms  of  peritoneal  growths,  especially  myxosarcoma,  have  been 
diagnosed  as  tuberculous  peritonitis.  Lympho-sarcoma,  lymphadenoma,  ovarian 
and  mesenteric  cysts,  may  also  simulate  tuberculous  peritonitis. 

The  value  of  tuberculin  tests  in  the  diagnosis  must  be  briefly  discussed.  V. 
Pirquet's  cutaneous  method  is  of  some  value,  if  a  negative  result  is  obtained  in  a 
mild,  doubtful  case,  as  evidence  against  the  existence  of  a  tuberculous  lesion. 
It  should  be  borne  in  mind  that  this  reaction  is  often  negative  in  very  severe  and 
advanced  cases  of  abdominal  tuberculosis.  The  subcutaneous  or  hypodermic  method 
is  of  greater  value  if  a  negative  result  is  obtained,  and  is  more  reliable  than  v.  Pir- 
quet's test ;  but  it  is  superfluous  in  advanced  cases,  because  in  such  the  diagnosis 
should  present  little  difficulty,  and  the  presence  of  irregular  pyrexia  may  obscure 
any  reaction  which  takes  place.  A  positive  reaction  produced  by  either  method  is 
only  of  value  in  so  far  that  it  is  an  indication  of  some  tuberculous  focus,  and  does 
not  necessarily  indicate  that  the  disease  in  question  is  of  a  tuberculous  nature. 

Prognosis. — The  question  of  prognosis  in  tuberculous  peritonitis  naturally  is 
divided  into  a  consideration,  first,  of  the  immediate  outlook  as  regards  recovery 
from  the  local  condition,  and,  secondly,  of  the  ultimate  prospects  of  the  case. 

As  regards  the  first  point,  the  prognosis  during  the  active  course  of  the  disease 
depends  on — (a)  the  type  of  the  peritoneal  affection  :  the  ascitic  form  is  un- 
doubtedly the  most  favourable,  and  the  caseous  the  most  serious  type  ;  (6)  the  age 
of  the  patient :  the  younger  the  child,  the  more  unfavourable  is  the  outlook.  Still, 
in  a  series  of  100  cases  with  autopsy,  found  that  53  were  between  one  and  four  years. 
In  the  writer's  series  of  163  cases,  with  49  deaths,  35  of  the  fatal  cases  occurred  in 
children  under  four.  Again,  certain  symptoms  affect  the  prognosis  adversely : 
progressive  wasting  in  spite  of  treatment ;  the  presence  of  pulmonary  lesions ;  the 
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occurrence  of  suppuration,  early  indications  of  which  may  be  afforded  by  hectic 
fever  or  inflammation  of  the  navel ;  obstinate  diarrhoea,  as  affording  evidence  at 
intestinal  ulceration.  Cases  with  faecal  abscesses  almost  invariably  run  a  fatal 
course.     Pleurisy  need  not  be  regarded  as  an  unfavourable  association. 

Secondly,  what  are  the  ultimate  prospects  of  a  case  that  has  survived  the  perils 
of  the  peritonitis  ?  A  certain  proportion  undoubtedly  recover,  but  it  is  most 
important  to  bear  in  mind  that  in  the  great  majority  of  cases  the  peritoneal  infec- 
tion is  only  a  secondary  condition,  and  though,  given  suitable  conditions,  this  may 
entirely  clear  up,  the  mesenteric  and  bronchial  glands  remain  for  a  much  longer 
period  potential  sources  of  general  infection.  Thus,  a  considerable  proportion  of 
cases  of  apparent  recovery  from  tuberculous  peritonitis  terminate  after  a  lapse, 
it  may  be,  of  some  years,  from  acute  tuberculosis,  meningitis,  or  from  deposits  in 
the  lungs  or  elsewhere.  It  is  difficult  to  form  an  accurate  estimate  of  the  pro- 
portion of  cases  making  complete  recovery.  Branson  made  an  inquiry  into  the 
after-history  of  a  series  of  cases  treated  in  hospital,  which,  though  it  dealt  with  a 
comparatively  small  number,  and  those  of  serious  type,  shows  clearly  the  heavy 
mortality  ultimately  attending  the  disease. 

Treatment. — Tuberculous  peritonitis,  although  a  very  serious  affection,  is  not 
to  be  regarded  by  any  means  as  a  hopeless  disease  of  children.  Much  can  be 
effected  by  treatment,  and  it  is  remarkable  how  some  of  the  most  severe  cases 
will  respond  to  the  measures  adopted.  Even  in  cases  regarded  as  hopeless,  great 
alleviation  of  suffering  and  some  prolongation  of  life,  and  occasionally  unlooked-for 
recovery,  may  be  brought  about  by  the  adoption  of  appropriate  measures. 

The  subject  will  be  considered  as  follows  : 

1.  General  hygienic  and  dietetic  treatment. 

2.  Medicinal  treatment. 

3.  Surgical  treatment. 

1.  General  Hygienic  and  Dietetic  Treatment. — In  all  cases  the  child  must  be 
kept  in  bed  until  all  signs  of  active  disease  have  subsided.  A  broad  flannel  binder 
should  be  applied  to  the  abdomen.  Care  must  be  taken  to  keep  the  feet  warm,  and 
for  this  sleeping  socks  are  usually  necessary. 

The  room  must  be  large  and  light,  with  a  sunny  aspect,  but  whenever  possible 
open-air  treatment  should  be  carried  out.  The  results  obtained  by  open-air  treat- 
ment in  tuberculous  peritonitis  are  striking,  even  when  carried  out  in  crowded, 
smoky  districts  such  as  in  the  poorer  neighbourhoods  of  London.  In  the  open-air 
shelters  at  the  East  London  Hospital  for  Children,  Shadwell,  the  improvement  is 
often  surprising.  The  most  delicate  children  support  the  treatment  well  when 
protected  by  suitable  clothing,  and  thoroughly  like  and  appreciate  it.  The  appetite 
improves,  and  the  irregular  pyrexia  so  frequently  present  lessens,  and  often  entirely 
disappears.  If  open-air  treatment  cannot  be  carried  out  either  on  a  balcony  or 
in  a  shelter,  the  bed  should  be  placed  near  a  window  which  is  kept  open  night  and 
day.  Cases  that  can  be  sent  away  do  better  at  the  seaside  than  elsewhere.  The 
climate  of  the  South  Coast  resorts,  and  those  on  the  Kentish  coast,  such  as  Broad- 
stairs,  Margate,  etc.,  is  suitable  for  most  cases  all  the  year  round. 

Diet. — This  will  largely  depend  on  the  nature  of  the  case.  The  main  object  is 
to  improve  the  state  of  general  nutrition,  but  great  care  has  to  be  exercised,  as  in 
many  cases  some  degree  of  disorder  of  the  alimentary  system  is  present,  and  the 
diet  will  largely  depend  on  the  character  of  the  stools.     In  cases  with  diarrhoea  or 
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loose,  offensive  actions,  the  diet  should  consist  largely  of  niilk.  Carbohydrates 
such  as  bread,  potatoes,  rice,  sago,  tapioca,  sugar,  etc.,  should  be  withheld,  or 
given  in  very  small  quantity.  Lightly  boiled  or  poached  eggs  or  beaten-up  ess 
and  milk  are  well  borne. 

When  the  intestinal  functions  are  more  normal,  the  diet  may  be  increased  and 
pounded  fish  or  meat  added.  Fats  should  be  given  either  as  butter,  cream,  or 
as  cod-liver-oil.  In  many  cases  the  starchy  foods  are  indifferently  tolerated,  and 
give  rise  to  flatulence  and  loose,  offensive  stools. 

In  some  cases  milk  is  poorly  digested,  or  may  even  cause  diarrhoea.  The 
effect  of  pancreatization  should  be  tried  ;  or  whey  and  cream,  veal  or  chicken 
broth,  to  which  plasmon  has  been  added  may  be  substituted  for  a  time. 

2.  Medicinal  Treatment. — Some  preparation  of  iron  is  indicated,  and  the  form 
in  which  it  is  given  depends  on  the  state  of  the  alimentary  canal.  When  it  can 
be  tolerated  without  causing  diarrhoea,  the  iodide  of  iron  seems  to  produce  the  host 
results,  as  it  does  in  other  forms  of  chronic  tuberculous  disease.  In  more  delicate 
cases  the  ammonio-citrate  or  tartrate  of  iron  should  be  substituted. 

Cod-liver-oil  should  not  be  given  when  the  stools  are  loose  and  unhealthy ; 
when  it  is  indicated,  \  to  1  drachm  doses  are  quite  sufficient.  The  dosage  of  oil 
is  often  overdone  in  these  cases,  and  gives  rise  to  disturbance  of  the  bowels.  Children 
tolerate  it  best  in  the  form  of  an  emulsion. 

Diarrhoea  should  be  treated  by  a  suitable  modification  of  the  diet.  The  bowels 
should  be  emptied  by  a  dose  of  castor-oil  or  a  rhubarb  and  soda  powder.  Astringents, 
such  as  bismuth,  aromatic  chalk  and  opium  powder,  pulv.  kino  co.,  are  required 
in  the  more  severe  forms.  Intestinal  antiseptics,  such  as  salol,  naphthalin  tetra- 
chloride, or  /j-naphthol,  should  be  given  when  the  stools  are  offensive,  loose,  and 
frothy,  in  spite  of  careful  regulation  of  the  diet- 
Creosote  in  £  to  1  minim  doses  is  very  useful.  It  can  be  added  to  the  castor- 
oil  emulsion.  For  older  children  it  is  best  given  in  capsules.  Guaiacol  and  thiocol 
given  by  the  mouth  have  not  proved  so  satisfactory,  in  my  experience.  Both  these 
drugs  can  be  administered  by  inunction. 

Pain. — In  the  graver  forms  of  the  disease,  particularly  the  caseous  or  ulcerous 
type,  abdominal  pain  is  sometimes  distressing.  Laudanum  stupes  may  give  relief, 
but  it  may  be  necessary  to  give  some  preparation  of  opium  by  the  mouth  or  as  a 
suppository,  or  codeina  or  morphia  by  hypodermic  injection. 

External  Applications. — Medication  applied  to  the  abdominal  wall  is  one  of  the 
oldest  forms  of  treatment,  and  still  has,  rightly,  many  adherents.  The  usual 
method  consists  in  rubbing  \  drachm  of  mercurial  ointment  into  the  wall  of  the 
abdomen  at  night  and  covering  with  a  binder.  Recent  experimental  work  by 
Rachford  and  others  has  shown  that  the  absorption  of  drugs  by  the  skin  largely 
depends  on  the  vehicle  employed.  Thus,  by  using  anhydrous  lanoline  as  the  basis 
various  drugs  can  be  administered  efficaciously.  The  method  adopted  by  the 
writer  is  that  described  by  Rachford.  The  skin  is  well  washed  and  dried,  and  31. 
of  the  ointment,  consisting  of  3i.  creosote  or  guaiacol  to  5L  anhydrous  lanoline, 
is  rubbed  in,  covered  with  a  binder,  and  left  undisturbed  till  the  next  application 
on  the  following  evening.  Burney  Yeo's  inunction  of  5ii.  of  a  nurture  of  equal 
parts  of  iodoform  ointment  and  cod-liver-oil,  applied  twice  daily,  is  also  valuable. 

Tuberculin  Treatment. — Tuberculous  peritonitis  is  one  of  the  varieties  of  tuber- 
culous infection  most  favourably  influenced  by  this  method  of  treatment.    It 
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should  be  tried  in  the  more  severe  as  well  as  in  the  milder  cases  which  are  not 
progressing.  It  is  surprising  in  some  cases  how  rapidly  the  intra-abdominal  masses 
diminish  in  size.  It  is  most  important  to  begin  with  small  doses  ;  otherwise  severe 
reaction  may  be  set  up  in  the  mesenteric  glands,  with  constitutional  disturbances 
and  a  great  increase  of  abdominal  pain  and  tenderness. 

For  a  child  of  two  years  a  dose  of  ltiJ0o()  milligramme,  or  0-001  cubic  millimetre, 
tuberculin  T.R.  may  be  administered  as  the  initial  dose,  and,  if  no  reaction  follows, 
ten  days  later  s 0 i „ 0  milligramme,  or  0-002  cubic  millimetre,  given,  and  repeated 
at  intervals  of  ten  days. 

Clive  Riviere,  an  advocate  of  large  doses,  recommends  that  the  dosage  should  be 
calculated  according  to  the  weight  of  the  child,  on  the  basis  of  an  average  adult 
dose  being  about  lnjL1J  milligramme,  or  0-05  cubic  millimetre,  tuberculin  T.R.  for 
a  man  weighing  10  to  12  stone.  Thus,  for  a  child  weighing  2  to  3  stone  the  dose 
should  be  approximately  one-quarter  of  the  above,  or  ^wins  milligramme,  or  0-012 
cubic  millimetre.  It  is  advisable  to  begin  with  a  dose  considerably  lower  than  this, 
especially  in  young  children,  and  gradually  to  increase  it  until  a  reaction  is  produced, 
as  indicated  by  slight  malaise,  loss  of  appetite,  or  alteration  of  temperature.  When 
this  effect  is  reached,  the  same  dose  should  be  repeated  at  fortnightly  intervals. 
If  at  a  later  stage  of  treatment  this  dose  becomes  ineffective,  it  should  be 
further  increased.  Success  in  tuberculin  treatment  is  shown  by  improvement  in 
appetite,  gain  in  weight,  and  improvement  in  the  local  condition.  Loss  of  weight, 
on  the  other  hand,  is  an  important  indication  that  the  treatment  is  unsuccessful  or 
that  the  dosage  needs  revision.  Hypodermic  injection  is  preferable  to  administra- 
tion by  the  mouth.  Seeing  that  a  large  proportion — more  than  half — of  the  cases 
of  tuberculous  peritonitis  is  due  to  infection  by  the  bovine  bacillus,  it  may  be 
ultimately  found  that  in  some  cases  tuberculin  made  from  the  bacilli  of  the  bovine 
type  is  more  efficacious  than  a  human  tuberculin,  but  on  this  point  further  investiga- 
tions are  necessary. 

3.  Surgical  Treatment. — The  relative  advantages  of  surgical  over  medical  treat- 
ment in  the  ascitic  type  of  the  disease  have  been  much  discussed.  There  is  no 
doubt  that  a  considerable  proportion  of  cases  of  this,  the  most  favourable  form 
of  tuberculous  peritonitis,  recover  without  operation,  and  it  is  a  matter  of  question 
whether  surgical  treatment  gives  as  good  or  better  results.  It  is  difficult  to  form 
an  opinion  from  published  statistics  of  results.  The  explanation  given  by  Watson 
Cheyne  in  1899  of  the  successful  results  attending  laparotomy  in  the  ascitic  cases 
was  that  removal  of  the  effusion  is  followed  by  subsequent  outpouring  of  fluid  rich 
in  antitoxic  properties,  a  view  restated  by  Wright  and  Douglas  in  1907  as  follows  : 
"  That  success  is  satisfactorily  accounted  for  by  the  replacement  of  a  stagnant  lymph 
which  has  forfeited  much  of  its  antibactericidal  nature  by  a  fluid  of  higher  efficacy, 
freshly  derived  from  the  circulating  fluid."  Further  arguments  advanced  in  favour 
of  laparotomy  may  be  briefly  stated  as  follows  :  that  exposure  of  the  peritoneum 
to  the  air,  oxygen,  or  solutions  which  may  be  applied  to  it,  brings  about  retrogressive 
changes  in  the  tuberculous  process  ;  that  a  localized  mass  of  infected  glands  may 
be  discovered  and  possibly  removed  ;  that  the  tight  bandaging  necessary  after  the 
operation  is  of  use  in  promoting  rest  to  the  abdominal  contents. 

The  procedure  which  the  writer  has  adopted  for  some  years  past  is  a  com- 
promise. If  after  medical  treatment,  carefully  applied  on  the  lines  already  sug- 
gested for  a  month  to  six  weeks,  no  improvement  has  resulted  either  in  the  general 
or  the  abdominal  condition,  or  there  is  a  steady  increase  in  the  amount  of  ascites. 
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laparotomy  is  advised.  Simple  incision  and  removal  of  the  fluid  as  completely  as 
possible  is  sufficient,  and  is  preferable  to  paracentesis.  There  does  not  seem  to  be 
anything  gained  by  replacing  the  fluid  with  normal  saline  or  other  solutions,  or 
with  oxygen.  The  writer  has  recently  had  an  opportunity  of  seeing  the  results  of 
incision  and  drainage  in  the  case  of  a  child  of  three  years.  At  the  operation  the 
peritoneum  was  found  to  be  densely  studded  with  large  yellow  tubercles.  The  child 
made  a  rapid  and  complete  recovery,  but  a  year  later  died  of  tuberculous  meningitis. 
At  the  autopsy  the  peritoneum  was  free  from  tubercles  and  appeared  absolutely 
natural,  except  for  a  small  patch  of  delicate  adhesions  in  the  left  iliac  fossa.  The 
mesenteric  glands  were  small,  and  contained  a  few  partially  calcareous  foci.  The 
bronchial  glands  were  caseous,  and  were  regarded  as  the  probable  focus  of  the  ter- 
minal tuberculous  dissemination.  There  seems  little  doubt,  however,  that  in  a 
proportion  of  cases  an  equally  favourable  result  may  be  brought  about  by  purely 
medical  treatment. 

Surgical  treatment  may  be  required  in  the  caseous  variety.  Collections  of 
pus,  generally  associated  with  the  presence  of  pyogenic  organisms,  should  be  dealt 
with  by  surgical  measures  as  soon  as  their  presence  is  recognized.  Great  improve- 
ment sometimes  follows  the  free  drainage  of  collections  of  pus  and  caseous  material. 
Intestinal  obstruction  may  occur  in  this  or  the  other  forms  from  kinking  of  the  gut 
or  by  the  formation  of  bands  of  adhesions. 

In  the  acute  appendicular  variety  the  appendix  and  adjacent  mass  of  glands 
should  be  removed.  Eisendrath  states  that  the  immediate  risk  of  operation  is 
not  great,  though  the  ultimate  result  must  remain  doubtful  owing  to  the  uncer- 
tainty as  to  the  existence  of  other  infected  foci.  Operation  is  contra-indicated  in 
cases  in  which  general  infection  has  taken  place  and  in  cases  with  advanced  tuber- 
culous lesions  elsewhere. 
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ASCITES. 

Ascites  may  occur  in  intra-uterine  life,  and  even  obstruct  labour,  or  it  may 
manifest  its  presence  very  shortly  after  birth  in  infants  affected  by  congenital 
syphilis.  The  ascites  in  such  cases  is  the  result  of  a  peritoneal  inflammation,  set 
up  probably  by  some  pyogenic  organism  owing  to  lowered  resistance  caused  by 
specific  disease.     The  condition  is  rare  ;  it  has  been  described  as  "  fcetal  ascites. 

The  most  frequent  cause  of  ascites  in  children  is  some  form  of  acute  or  chronic 
peritonitis,  and  with  this  must  be  included  the  not  very  common  condition  called 
"  polyserositis  "  or  "  polyorrhomenitis,"  in  which  there  is  an  association  of  peri- 
carditis, mediastinitis,  pleurisy,  and  peritonitis.  Nephritis  and  morbus  cordis 
often  give  rise  to  ascites  to  a  very  considerable  degree.     Cirrhosis  of  the  liver,  both 
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of  the  syphilitic  and  multilobular  type,  is  another  cause  ;  in  biliary  cirrhosis  (Hanot's 
type)  ascites  is  rarely  present.  Pressure  on  the  portal  vein,  such  as  may  be  caused 
by  tuberculous  or  lymphadenomatous  glands,  or  new  growth,  or  blocking  of  the 
vein,  as  in  pylephlebitis,  may  give  rise  to  a  large  effusion  of  ascitic  fluid.  Free 
fluid  in  the  peritoneal  cavity  can  sometimes  be  detected  in  leukaemia  and  severe 
anaemia.  The  condition  known  as  "  essential  oedema  of  children  " — namely, 
general  oedema  without  renal  disease — is  another  cause.  In  the  form  met  with  in 
infants  during  or  just  after  an  attack  of  epidemic  diarrhoea,  ascites  may  accompany 
the  general  oedema.  New  growths  of  the  peritoneum  or  visceral  organs  may  cause 
ascites. 

The  character  of  the  fluid  depends  on  the  cause  of  the  ascites.  When  the 
ascites  is  the  result  of  a  peritoneal  inflammation,  the  fluid  is  classed  as  an  "exu- 
date "  ;  it  has  a  specific  gravity  of  1020  to  1024,  and  is  rich  in  cell  elements.  The 
character  of  the  cells  depends  on  the  infection.  In  tuberculous  peritonitis  of  the 
ascitic  form  of  pure  or  unmixed  type  lymphocytes  predominate.     With  pyogenic 


Fio.18.—  Ascites  in  a  Girl  of  Nine  Years,  with  Cirrhosis  of  the^Liver,  showing  the 
Characteristic  Appearance  of  the  Abdomen. 

infections,  such  as  the  streptococcal  and  pneumococcal  forms,  the  polymorpho- 
nuclear leucocytes  are  present  in  large  numbers.  The  ascitic  fluid  in  cases  of 
syphilitic  cirrhosis  gives  a  positive  Wassermann  reaction.  The  fluid  in  non- 
inflammatory conditions,  such  as  morbus  cordis,  and  obstruction  of  the  portal  vein, 
is  of  the  nature  of  a  "  transudate,"  and  is  of  somewhat  lower  specific  gravity  (1018  to 
1020),  and  contains  few  cell  elements,  these  being  chiefly  endothelial  cells.  In 
very  acute  inflammation  and  in  tuberculous  peritonitis  the  fluid  may  contain 
blood. 

Diagnosis.— The  recognition  of  free  fluid  in  the  peritoneal  cavity  is  usually 
easy,  provided  that  attention  be  paid  to  (1)  the  shape  of  the  abdomen,  (2)  the 
position  of  the  area  dull  to  percussion,  (3)  the  shifting  character  of  the  dull  area. 
In  rickety  children  with  chronic  gastro-enteritis,  the  distended  condition  of  the 
abdomen  may  simulate  the  presence  of  an  effusion— a  mistake  which  may  bo 
avoided  by  noting  carefully  the  position  and  character  of  the  dull  area.  Dulness 
in  the  flanks  due  to  an  overloaded  colon  is  not  uncommon  in  such  cases,  but  does 
not  materially  shift  with  change  of  position.     Another  possible  source  of  error  in 
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female  children  is  the  presence  of  a  large  thin-walled  ovarian  cyst.  In  such  a  case 
with  the  child  in  the  recumbent  position,  the  flanks  are  usually  resonant,  and  the 
central  area  of  the  abdomen  is  dull,  with  a  rounded  margin  convex  towards  the 
epigastrium  ;  whereas  with  free  fluid  in  the  peritoneal  cavity  the  flanks  are  dull, 
the  central  area  resonant,  and  the  rounded  margin  convex  towards  the  pubes. 

Sometimes  a  thrill  may  be  made  out  in  the  umbilical  region  by  placinc  the 
child  in  the  germ-pectoral  position,  that  region  being  then  the  most  dependent  part. 
Some  of  the  very  rare  peritoneal  growths,  such  as  myxosarcoma,  which  may  com- 
pletely fill  the  peritoneal  cavity,  can  closely  simulate  ascites  and  give  rise  to  a  definite 
fluid  thrill. 

Treatment. — Ascites  in  children,  unless  due  to  an  acute  peritonitis,  calls  for 
paracentesis  much  less  often  than  in  adults.  Removal  of  the  fluid  by  paracentesis 
is  not  often  required  except  in  cases  of  morbus  cordis,  nephritis,  or  cirrhosis  of  the 
liver.  The  indications  for  paracentesis  are  the  same  as  with  adults  :  considerable 
and  increasing  distension,  embarrassment  of  respiration  or  of  the  heart,  displacement 
upwards  of  the  diaphragm.-  Diuretics,  cardiac  stimulants,  purgatives,  etc.,  often 
suffice  without  paracentesis.  The  method  of  performing  paracentesis  in  no  way 
differs  in  children  from  that  employed  in  adults. 

Chylous  Ascites. — In  this  form  of  ascites  the  fluid,  owing  to  the  presence  of  fat, 
resembles  milk,  and  on  standing  the  fat  may  rise  to  the  surface,  forming  a  definite 
layer.  It  is  due  to  interference  with  the  thoracic  duct  or  receptaculum  chyli  by 
adhesions  or  the  pressure  of  tumours  or  glands.  It  may  be  met  with  in  tuberculous 
peritonitis~"or  in  cases  of  rupture  of  a  mesenteric  cyst.  In  true  chylous  ascites 
the  fat  particles  are  finely  divided,  and  there  are  no  cells  undergoing  fatty  degenera- 
tion. In  another  condition,  described  by  Batty  Shaw,  ascitic  fluid  may  be  found 
presenting  a  white  or  milky  appearance,  in  which  the  white  colour  is  due  to  the 
presence  of  degenerated  and  fatty  cells  derived  from  the  peritoneum  in  cases  of 
tuberculous  peritonitis  and  chronic  peritonitis  ;  this  is  called  chyliform  or  "  fatty  " 
ascites.  An  opalescent  fluid  with  a  milky  appearance  is  sometimes  met  with  in 
ascitic  cases  which  owes  its  peculiarity,  not  to  the  presence  of  fat,  from  which  it  is 
free,  but  to  the  presence  of  some  substance  such  as  lecithin  or  nucleo-albumin. 
Those  forms'are  all  rare  in  children. 


PERITONEAL  TUMOURS. 

New  growths  of  the  peritoneum  are  rare  in  children,  but  both  innocent  and 
malignant  forms  are  met  with.  Cysts  of  the  peritoneum  will  be  considered  sepa- 
rately. 

1.  Innocent  or  Non-Malignant  Tumours — (a)  Fibroma. — The  small  nodules  of 
fibrous  tissue  occasionally  formed  as  the  result  of  a  chronic  peritonitis,  especially 
of  the  tuberculous  variety,  should  not  be  regarded  as  true  fibromata.  True  fibro- 
mata occur  usually  in  the  mesentery. 

(b)  Lipoma. — Instances  have  been  recorded  of  lipomata  of  large  size,  weighing 
as  much  as  several  pounds,  removed  from  the  abdomen  of  quite  young  infants. 
They  appear  to  originate  in  the  retroperitoneal  tissue,  generally  on  the  right  side 
of  the  abdomen  or  between  the  layers  of  the  mesentery.  Both  fibroma  and  lipoma 
may  exhibit  myxomatous  change. 

(c)  Angioma. — Cavernous  angioma  has  been  described. 

(d)  Myoma  and  fibromyoma  may  arise  in  the  retroperitoneal  tissue. 
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2.  Malignant  Tumours. — As  Rolleston  points  out,  malignant  growths  of  the 
peritoneum  may  arise  from  (1)  the  endothelial  lining,  its  bloodvessels  and  lym- 
phatics ;  (2)  the  serous  layer  of  connective  tissue  ;  (3)  the  remains  of  the  Wolffkn 
bodies,  ducts  of  Muller,  accessory  adrenal  bodies,  and  teratomas.  In  connection 
with  these  structures,  the  following  primary  growths  may  arise  : 

(a)  Sarcoma. 

(b)  Endothelioma. 

(c)  Angiosarcoma. 

Sarcoma  usually  starts  in  the  retroperitoneal  space,  or  between  the  layers  of 
the  mesentery  or  omentum.  Retroperitoneal  sarcoma  may  cause  ascites,  and 
thus  simulate  tuberculous  peritonitis,  or  give  rise  to  oedema  of  the  legs  by  pressuie 
on  the  vena  cava. 

Diagnosis  in  cases  of  malignant  disease  of  the  peritoneum  is  most  difficult,  and 
is  practically  impossible  without  laparotomy.  The  growth  may  extend  into  the 
peritoneal  cavity  and  completely  fill  it  up,  and  if  the  tumour  has  a  myxomatous 
character  it  may  give  rise  to  definite  fluctuation  and  a  fluid  thrill.  Some  of  these 
tumours,  especially  if  pedunculated,  are  removable,  and  it  is  therefore  advisable 
that  an  exploratory  operation  should  be  performed  without  delay. 

Secondary  Malignant  Tumours. — These  are  usually  of  a  sarcomatous  nature, 
though  rare  instances  of  carcinomatous  growths  are  met  with  in  cases  of  primary 
growth  in  retroperitoneal  teratomas  and  Wolffian  bodies. 


CYSTS  OF  THE  PERITONEUM. 

Encysted  collections  of  fluid  the  result  of  an  inflammatory  process  such  as 
tuberculous  peritonitis  may  closely  simulate  a  peritoneal  cyst.  Such  collections 
are  most  commonly  found  in  the  pelvis  and  in  the  omentum. 

Mesenteric  Cysts. — These  are  the  commonest  variety  of  peritoneal  cyst  met 
with  in  children.  They  may  be  single  or  multiple,  and  are  generally  situated  closo 
to  the  intestine.  They  usually  contain  clear  fluid,  though  blood  or  chyle  may  bo 
also  present.  When  the  contents  are  milky  owing  to  the  presence  of  chyle,  they 
are  sometimes  called  "  chylous  cysts."  Mesenteric  cysts  are  regarded  as  either  the 
result  of  distension  of  lymphatics  or  of  embryonic  origin.  They  are  of  various  sizes, 
and  usually  form  movable  tumours,  more  commonly  on  the  right  side  of  the  abdo- 
men. Resonance  due  to  the  intestine  can  generally  be  made  out  in  front  of  the 
cyst.  Usually  there  are  no  symptoms  except  some  slight  discomfort  unless  the 
cysts  are  of  large  size. 

Blood-Cysts. — As  the  result  of  injury  effusions  of  blood  take  place,  forming 
large  cystic  collections  in  various  situations  such  as  the  retroperitoneum,  especially  in 
the  neighbourhood  of  the  pancreas,  or  in  the  mesentery,  etc.  The  swelling  some- 
times does  not  arise  till  some  days  after  the  injury,  and  it  has  been  suggested  by 
Fisher  and  others  that  a  localized  peritonitis  is  first  set  up,  and  that  the  hsemor- 
rhage  takes  place  subsequently,  owing  to  the  rupturo  of  delicate  vessels  in  the 
newly-formed  adhesions.  It  is  probable  that  some  of  the  so-called  "  pancreatic 
cysts  "  are  of  this  nature.     These  blood-cysts  contain  altered  blood  ;  the  lining  is 

rough  and  fibrinous. 
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Urachal  Cysts. — These  lie  in  front  of  the  peritoneum,  between  the  navel  and 
Madder,  and  are  due  to  the  distension  of  the  non-obliterated  urachal  duct,  which 
passes  from  the  fundus  of  the  bladder  to  the  umbilicus. 

Allantoic  Cysts. — Cysts  to  which  this  name  has  been  given  are  collections  of 
fluid  occasionally  found  in  the  pelvis  or  lower  part  of  the  abdomen.  They  are  in 
most  cases,  probably,  the  result  of  former  peritonitis,  which  has  given  rise  to  an 
encysted  collection  of  fluid. 

Hydatid  Cysts. — These  may  be  either  single  or  multiple.  They  are  found  in  the 
mesentery,  omentum,  or  general  peritoneum.  They  may  closely  resemble  mesen- 
teric cysts. 

Dermoid  Cysts  (Teratoma)  may  be  found  in  the  retroperitoneal  space,  in  the 
mesentery,  transverse  mesocolon,  and  omentum. 

Diagnosis. — The  diagnosis  of  the  nature  of  a  peritoneal  cyst  may  be  very  diffi- 
cult, except  in  the  case  of  a  blood-cyst  in  which  there  is  a  definite  history  of  injury. 
These  are  usually  of  large  size,  and  it  may  be  possible  by  exploration  with  a  needle 
to  ascertain  the  heemorrhagic  character  of  the  contents.  It  is  inadvisable  to  use 
an  exploring  needle  in  other  cases,  as  this  operation  is  not  free  from  risk,  especially 
with  hydatid  cysts. 

Chronic  peritonitis  with  a  localized  collection  of  fluid  may  simulate  a  cyst,  and 
the  history  of  the  case  should  be  carefully  considered. 

Treatment. — This  is  purely  surgical.  Laparotomy  should  be  performed  and 
the  cyst  removed.     Blood-cysts  should  be  evacuated  and  scraped. 
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CONGENITAL  ATRESIA  OF  THE  CHOANAL. 

Introduction. — The  condition  is  congenital,  and  is  characterized  by  the 
presence  of  a  diaphragm  in  the  posterior  part  of  the  nasal  fossa.  The  right  side 
is  obstructed  more  frequently  than  the  left,  but  in  about  one-third  of  the  cases 
both  sides  are  affected. 

Symptomatology. — If  both  choame  are  affected  there  is  complete  nasal  ob- 
struction. The  patient  is  forced  to  breathe  through  his  mouth,  the  sense  of  smell 
is  in  abeyance,  and  speech  lacks  nasal  resonance.  Owing  to  the  patient  being 
unable  to  clear  his  nose  by  blowing,  mucus  collects  in  the  nasal  fossae  and  runs 
out  of  the  anterior  nares.  The  constant  running  is  apt  to  lead  to  an  eczematous 
condition  of  the  upper  lip.  When  only  one  nostril  is  obstructed,  the  patient  is 
able  to  breathe  through  the  nose,  and  keeps  his  mouth  shut ;  and  in  such  a  case  the 
chief  complaint  is  of  the  mucus  dribbling  from  the  affected  nostril.  Deafness  is  a 
common  complication. 

Pathology. — The  diaphragm  is  a  vertical  plate  situated  about  \  inch  in  front 
of  the  choana.  Typically  it  consists  of  bone  covered  on  each  side  by  mucous 
membrane,  but  in  many  cases  it  is  partly  membranous,  and  a  perforation  is  often 
present  near  its  centre.  Its  presence  undoubtedly  depends  on  some  error  in 
development,  and  the  most  probable  explanation  is  that  the  bucco-nasal  membrane 
persists  and  becomes  supported  by  an  ingrowth  of  mesoderm  (Hochstetter).  It 
is  worthy  of  note  that  the  naso-pharynx  is  nearly  always  large  and  free  from 
adenoids. 

Treatment. — The  partition  must  be  perforated  by  means  of  a  burr,  and  the 
opening  made  as  large  as  possible  by  chisels  and  cutting  forceps.     There  is  a  great 
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tendency  for  the  opening  to  contract,  so  that,  if  there  is  any  doubt  as  to  the  suffi- 
ciency of  the  aperture  made  in  this  way,  it  is  advisable  to  remove  the  posterior 
part  of  the  vomer  as  well. 
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ACUTE  RHINITIS  {CORY Z A). 

The  term  "  coryza  "  is  applied  to  any  condition  of  the  nose  in  which  there  is 
excessive  secretion  of  mucus,  accompanied  by  swelling  and  other  evidence  of  inflam- 
mation of  the  nasal  mucous  membrane.  The  cases  can  be  divided  into  three  groups, 
according  to  the  supposed  cause  : 

1 .  The  first  group  contains  those  cases  in  which  the  cause  is  a  bacterial  invasion 
of  the  nasal  mucous  membrane.  The  symptomatic  rhinitis  of  measles  probably 
belongs  to  this  group. 

2.  The  second  group  contains  those  cases  in  which  the  irritant  is  a  chemical 
substance  such  as  iodine  and  arsenic,  and  also  those  cases  due  to  the  inhalation  of 
the  pollen  of  certain  grasses. 

3.  The  third  group  contains  those  cases  in  which  there  is  no  sufficient  evidence 
of  bacterial  invasion  nor  of  chemical  irritation,  and  which  are  therefore  believed 
tube  due  to  some  nervous  derangement.  The  term  applied  is  "  vasomotor  rhinitis  ' 
or  "  paroxysmal  rhinorrhcea." 

Microbic  Rhinitis. — Acute  rhinitis  due  to  microbic  invasion.  It  is  now  generally 
accepted  that  the  "  common  cold  in  the  head  "  is  due  to  infection  of  the  nose. 

/Etiology. — Children  are  even  more  susceptible  to  this  affection  than  adults. 
It  prevails  during  the  rapid  changes  of  weather  which  occur  during  the  spring  and 
autumn,  and  is  often  epidemic.  When  the  patient  is  an  infant  the  mother  or  nurse 
must  always  be  suspected  as  a  source  of  infection. 

Symptoms. — The  patient  feels  chilly,  and  complains  of  headache  and  lassitude. 
The  temperature  rises  to  100°  or  101°  F.  An  itching  sensation  in  the  nose  leads 
to  attacks  of  sneezing,  and  this  is  followed  by  a  flow  of  thin,  watery  secretion. 
The  swelling  of  the  nasal  mucous  membrane  causes  the  nose  to  become  more  and 
more  obstructed,  until  it  is  impossible  to  breathe  through  it.  The  sense  of  smell  is 
lost  entirely,  and  the  sense  of  taste  is  much  impaired.  In  infants  the  symptoms 
are  apt  to  be  particularly  severe.  Slight  bleeding  from  the  nose  is  frequent.  The 
small  size  of  the  nasal  passages  rapidly  causes  complete  obstruction,  rendering 
sucking  difficult,  if  not  impossible  ;  even  feeding  with  a  spoon  may  be  difficult. 
Moreover,  at  night  sleep  is  broken,  and  suffocative  attacks  are  frequent,  owing  to 
the  infant's  reluctance  to  breathe  through  its  mouth.  After  two  or  three  days  the 
discharge  becomes  more  tenacious,  from  the  presence  of  mucus,  and  opaque  from 
the  presence  of  pus  cells  ;  the  proportion  of  pus  varying  much  in  different  cases. 
Gradually  the  nose  becomes  patent ;  the  discharge  becomes  scanty  and  tends  to 
dry,  leading  to  the  formation  of  crusts,  and  in  about  ten  days  the  attack  subsides. 

Complications. — In  every  attack  of  acute  rhinitis  there  is  a  risk  of  the  infection 
spreading  to  the  Eustachian  tubes,  and  so  reaching  the  middle  ear.  Even  more 
commonly  the  larynx  becomes  infected,  and  tracheitis  and  bronchitis  result.    The 
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accessory  air-sinuses  of  the  nose  are  very  poorly  developed  in  children.  The 
maxillary  sinus,  although  present  at  birth,  remains  a  relatively  small  cavity  until 
the  eruption  of  the  second  teeth.  The  other  sinuses  are  for  the  most  part 
represented  by  small  diverticula  springing  from  the  ethmoid,  and  do  not  become 
fully  developed  until  after  the  age  of  ten  years.  Suppuration  in  any  of  the  cavities 
as  a  result  of  nasal  infection  is  an  exceedingly  rare  event  in  a  child,  and  the  writer 
has  never  met  with  it  under  the  age  of  nine  years. 

Pathology. — The  mucous  membrane  is  reddened  and  swollen  to  a  degree  which 
varies  with  the  intensity  of  the  inflammation.  The  secretion  in  mild  cases  is 
merely  turbid  from  the  presence  of  desquamated  epithelium,  or  may  be  yellow 
from  the  large  proportion  of  pus  cells.  It  is  highly  probable  that  some  bacteria 
are  more  apt  than  others  to  give  rise  to  pus  formation.  The  bacteria  which  are  found 
most  commonly  are  the  pneumococcus,  streptococcus,  staphylococcus  pyogenes 
aureus,  micrococcus  catarrhalis,  influenza  bacillus,  and  certain  diphtheroid  bacilli, 
notably  the  Bacillus  septus  and  B.  coryzse  segmentosus  of  Cautley.  The  latter 
group  of  bacilli  is  particularly  interesting,  in  that  attempts  have  been  made  to 
show  that  members  of  it  are  the  specific  cause  of  the  "  common  cold  in  the  head." 

The  Diagnosis  is  made  without  difficulty,  but  it  is  important  to  determine 
whether  or  not  the  rhinitis  is  part  of  a  general  infection,  such  as  measles. 

Treatment. — When  the  attack  is  severe  enough  to  require  treatment,  the 
patient  should  be  confined  within  doors  and  kept  warm  ;  this  is  effected  most 
readily  by  confining  him  to  bed.  The  air  should  be  kept  warm  and  as  fresh  as 
possible,  but  a  draught  aggravates  the  symptoms.  A  hot  bath  before  going  to  bed 
is  beneficial.  Warm  drinks  add  to  the  comfort  of  the  patient,  and  for  this  purpose 
black-currant  tea  answers  admirably.  A  small  amount  of  lanoline  should  be 
smeared  on  the  upper  lip,  on  the  alas  nasi,  and  inside  the  nose.  In  the  case  of 
infants  a  few  drops  of  menthol-oil  (menthol,  2|  grains;  liquid  paraffin,  1  ounce) 
should  be  dropped  into  the  nose  from  a  pipette.  If  the  nose  is  too  much  obstructed 
for  the  menthol  to  enter,  it  should  be  preceded  by  a  few  drops  of  hydrogen  per- 
oxide (5  volumes).  In  the  case  of  older  children  a  few  drops  of  oil  of  eucalyptus 
should  be  sprinkled  on  cotton-wool  and  the  vapour  inhaled. 

Rhinitis  due  to  Irritants. — This  is  quite  uncommon  in  children.  Vapours  such 
as  chlorine  gas,  powders  such  as  ipecacuanha  or  potassium  bichromate,  and  drugs 
such  as  adrenalin  chloride,  are  capable  of  causing  acute  rhinitis  when  applied  to 
the  nasal  mucous  membrane.  The  rhinitis  which  ensues  rapidly  follows  the  appli- 
cation of  the  irritant,  and  soon  disappears,  seldom  lasting  more  than  two  or  three 
days.  The  internal  administration  of  iodine  and  arsenic  compounds  has  a  similar 
effect  in  susceptible  persons. 

Hay  Fever. — Hay  fever  is  the  most  impressive  example  of  acute  rhinitis 
due  to  a  local  irritant.  The  pollen  of  certain  grasses  which  usually  flower  in  June 
is  the  common  cause  in  this  country.  Roses  act  in  the  same  way,  and  in  America 
ragweed  pollen  is  a  well-recognized  irritant.  Association  with  certain  animals, 
particularly  horses,  may  have  a  similar  effect. 

Symptoms. — The  symptoms  begin  within  a  few  minutes  of  exposure  to  the 
irritant.  There  is  an  intense  itching  or  pricking  in  the  nose,  which  leads  to  violent 
attacks  of  sneezing  and  a  profuse  watery  discharge  from  the  nostrils.  The  external 
nose  is  swollen   and  the  interior  obstructed.     The  conjunctiva  is  injected,   and 
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sometimes  in  a  condition  of  chernosis.  The  eyes  water,  and  the  whole  face  becomes 
puffy.  The  patient  is  reduced  to  a  state  of  helpless  misery.  Heat  and  bright 
sunlight  intensify  the  symptoms,  which  abate  or  are  entirely  absent  during  cool 
rainy  weather.  An  examination  of  the  nose  shows  the  mucous  membrane  to  be 
cedematous  and  covered  by  clear  watery  secretion. 

Pathology. — The  most  remarkable  feature  of  this  disease  is  that  it  only  attacks 
a  small  proportion  of  the  population,  the  great  majority  being  immune.  Town- 
dwellers  are  said  to  be  more  susceptible  than  those  living  in  the  country,  and 
males  are  believed  to  be  attacked  more  frequently  than  females.  No  adequate 
explanation  of  this  susceptibility  has  yet  been  offered.  It  has  been  said  that 
septal  spurs  and  deviations,  hypertrophies  of  the  mucous  membrane,  polypi,  and 
such-like,  are  responsible,  but  their  removal  is  usually  ineffectual.  It  is  known 
that  a  small  dose  of  arsenic  administered  to  a  susceptible  person  is  capable  of 
producing  acute  rhinitis  and  conjunctivitis.  In  a  similar  manner,  we  must  regard 
the  subjects  of  hay  fever  as  having  a  peculiar  susceptibility  to  the  action  of  pollen 
and  other  microscopic  dust.  Whether  this  vulnerability  resides  in  the  nasal 
mucous  membrane  alone  or  in  other  tissues  of  the  body  is  not  known  at  the  present. 
time. 

Diagnosis. — The  symptoms  follow  so  rapidly  on  the  cause  that  there  is  Tarelv 
any  difficulty  in  diagnosis. 

Prognosis. — The  prognosis  must  be  guarded,  particularly  in  a  child.  As  will 
be  seen  later,  we  have  no  reliable  means  of  treatment,  and  the  progress  of  the 
disease  varies  widely  in  different  cases.  A  mild  attack  one  year  may  be  followed 
by  a  much  more  severe  attack  in  the  following  year,  with  recurrence  year  after 
year  in  spite  of  treatment.  Moreover,  the  character  of  the  attack  may  change, 
and  nocturnal  attacks  of  asthma  be  added  to  the  nasal  symptoms,  or  to  some  extent 
replace  them.  In  other  cases  hay  fever  appears  to  be  the  starting-point  of 
paroxysmal  rhinorrhcea. 

Treatment. — The  most  efficacious  method  of  treatment  is  to  avoid  contact 
with  the  pollen.  This  can  be  accomplished  by  taking  a  sea-voyage,  by  residence 
in  Heligoland,  Mont  Dore,  or  some  other  resort,  during  the  pollen  season.  Failing 
this,  an  attempt  should  be  made  to  render  the  nose  less  sensitive.  Dunbar  en- 
deavours to  confer  a  passive  immunity  by  the  application  to  the  eyes  and  nose  of 
a  serum  obtained  from  an  immunized  horse.  Numerous  successful  cases  are  re- 
ported, but  some  patients  obtain  no  benefit.  Scheppergrell  endeavours  to  obtain 
active  immunity  by  making  the  patient  inhale  pollen  dust  several  times  daily  for  a 
period  of  six  weeks  before  the  expected  attack.  Attempts  are  also  made  to  render 
the  nasal  mucous  membrane  less  sensitive  by  the  application  of  the  galvano-cautery 
to  certain  sensitive  areas.  These  areas  can  be  readily  discovered  by  gentle  probing, 
and  are  commonly  found  on  the  upper  surface  of  the  inferior  turbinate,  and  on  the 
septum  near  the  anterior  end  of  the  middle  turbinate  bone.  A  considerable  amount 
of  success  has  followed  this  treatment  also,  but  even  repeated  applications  fail  to 
give  relief  in  some  cases.  When  the  foregoing  measures  fail,  the  writer  has  found 
the  application  of  an  ointment  containing  30  grains  of  ansesthesin  and  2  grains 
of  atropine  sulphate  to  the  ounce  to  be  of  great  service  in  warding  off  attacks,  if 
the  ointment  is  applied  before  the  patient  is  exposed  to  the  pollen.  Two  or  three 
applications  may  be  necessary  during  the  day.  When  the  symptoms  are  once 
developed,  the  intolerable  stuffiness  can  be  relieved  by  a  spray  containing  cocaine 
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and  adrenalin  chloride  ;  the  effect  is  only  temporary,  and  reaction  follows,  but,  for 
the  time  being,  comparative  comfort  is  attained.  There  is  serious  objection  to  pro- 
viding a  patient  with  a  spray  containing  cocaine,  save  in  quite  a  minute  quantity, 
and  on  this  account  great  caution  must  be  observed.  Patients  soon  find  out  that 
they  suffer  less  in  a  cool,  dark  room  than  in  the  hot,  bright  sunshine,  and  wearing 
tinted  goggles  or  a  thick  veil  affords  some  relief. 

Paroxysmal  Rhinorrhoea  is  closely  alliod  to  hay  fever  in  its  manifestations. 
Comparatively  trivial  alterations  in  temperature,  such  as  passing  from  a  hot  room 
to  a  cold,  or  vice  versa,  bring  on  violent  attacks  of  sneezing,  accompanied  by  profuse 
watery  running  from  the  nose.  Attacks  are  particularly  likely  to  occur  on  rising 
in  the  morning,  and  again  about  four  to  six  in  the  afternoon  ;  they  recur  daily  with 
great  regularity,  and  are  quite  independent  of  the  pollen  season,  usually  being  much 
more  troublesome  in  the  winter  than  in  the  summer.  The  condition  is  very  un- 
common in  children,  the  majority  of  patients  being  over  fourteen  years  of  age. 
A  certain  amount  of  chronic  rhinitis  is  usually  present,  and,  for  some  reason  which 
is  not  clearly  understood,  the  nasal  reflexes  of  these  patients  are  unduly  excitable. 


MEMBRANOUS  RHINITIS. 

Membranous  rhinitis  is  an  infective  disease  due  to  the  diphtheria  bacillus  ;  it 
is  characterized  by  the  formation  of  membranous  exudate  on  the  mucous  membrane. 
The  condition  is  by  no  means  uncommon,  but  it  is  probable  that  a  considerable 
number  of  cases  remain  unrecognized. 

^Etiology. — Age  has  a  decided  influence  on  the  incidence  of  this  disease.  It 
is  most  common  between  the  ages  of  three  and  eight  years  ;  after  that  age  fewer  and 
fewer  cases  are  seen,  and  the  writer  has  only  seen  three  cases  in  which  the  age  was 
over  twenty.  There  are  no  predisposing  causes  known  except  exposure  to  infection, 
and  it  has  been  noted  that  it  more  commonly  arises  from  contact  with  another  case 
of  membranous  rhinitis  than  from  contact  with  a  case  of  faucial  diphtheria. 

Symptoms. — The  chief  symptoms  are  nasal  obstruction,  discharge  from  the  nose, 
and  bleeding.  At  first  the  symptoms  resemble  those  of  a  severe  cold  in  the  head. 
The  nose  becomes  stuffy,  and  the  obstruction  increases  until  nasal  respiration  is  im- 
possible and  there  is  loud  snoring  at  night.  At  the  same  time  there  is  a  watery  dis- 
charge from  the  nostrils,  very  irritating  to  the  upper  lip,  and  making  it  red  and  sore. 
Later  the  discharge  becomes  purulent,  and  small  shreds  of  membrane  may  be  blown 
out.  Bleeding  also  occurs  in  the  majority  of  cases,  but  is  seldom  excessive.  The 
general  health  is  only  affected  to  a  slight  degree.  The  temperature  rises  to  99°  or 
100°  F.,  seldom  higher,  and  often  not  as  high.  The  child  becomes  pallid,  and  is 
disinclined  to  take  its  food,  but  goes  about  as  usual,  and  is  considered  to  be  merely 
"  out  of  sorts."  Unilateral  Form  :  In  about  20  per  cent,  of  the  cases  only  one  side  of 
the  nose  is  attacked.  The  condition  is  much  more  persistent  than  an  ordinary  cold  ; 
from  four  to  six  weeks  is  the  common  duration,  but  it  may  last  two  or  even  three 
months.  When  the  nose  is  examined,  a  thick  white  membrane  is  foimd  blocking 
the  nasal  fossa  ;  it  covers  both  the  septum  and  the  outer  wall,  and  is  strictly  limited 
to  the  mucous  membrane.  Pieces  of  it  can  be  torn  off  quite  easily,  but  this  proceed- 
ing always  causes  bleeding.  The  pharynx  is  not  affected.  Otitis  media  is  set  up 
occasionally.     There  are  no  sequelfe,  such  as  paralysis. 
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Pathology. — The  lesion  is  an  inflammation  of  the  nasal  mucous  membrane 
clue  to  the  diphtheria  bacillus,  and  resulting  in  the  formation  of  a  false  membrane. 
Owing  to  the  large  area  of  membrane,  it  would  seem  probable  that  a  sequela  such 
as  paralysis,  due  to  absorption  of  toxin,  would  be  common,  and  the  conspicuous 
absence  of  such  sequela?  has  led  some  to  doubt  if  the  bacillus  which  is  invariably 
found  in  these  cases  is  really  the  diphtheria  bacillus.  Bacteriologically,  however 
the  bacillus  is  identical  with  the  Klebs-Loffler  bacillus,  and  is  equally  virulent  to 
animals. 

Diagnosis. — The  bilateral  form  must  be  distinguished  from  a  cold  in  the  head. 
The  presence  of  membrane,  the  frequent  bleeding,  and  abundant  diphtheria  bacilli, 
make  this  easy.  The  unilateral  form  must  be  diagnosed  from  a  foreign  body  in 
the  nose  (see  Foreign  Body,  p.  280). 

Prognosis. — The  prognosis  both  as  regards  life  and  local  recovery  is  excellent, 
and  unfavourable  complications  are  very  rare. 

Treatment.— It  is  important  to  isolate  the  patient,  as  he  may  infect  others 
with  the  diphtheria  bacillus.  It  is  usual  to  inject  diphtheria  antitoxin,  and  to 
syringe  the  nose  with  a  mild  antiseptic.  But,  so  far  as  is  known,  it  is  not  certain 
that  this  treatment  has  much  effect  in  shortening  the  course  of  the  disease. 


TONSILLITIS. 

Introduction. — Before  entering  upon  a  description  of  the  inflammatory  dis- 
eases of  the  tonsil,  it  is  necessary  to  make  a  short  statement  with  regard  to  its 
structure  and  function. 

1.  Structure.- — The  tonsil  is  essentially  a  lymphatic  gland,  but  with  two  im- 
portant points  of  difference  :  first,  that  the  fibrous  tissue  capsule  which  encloses  the 
ordinary  lymphatic  gland  is  on  the  pharyngeal  surface  of  the  tonsil  replaced  by 
stratified  squamous  epithelium  ;  secondly,  that  a  number — usually  about  twelve— 
of  pockets  or  crypts  lined  by  the  same  squamous  epithelium  run  deep  into  the 
substance  of  the  gland.  The  largest  of  these  crypts,  the  so-called  "  supratonsillar 
fossa,"  lies  within,  and  not  above,  the  limits  of  the  uppermost  part  of  the  gland. 
The  importance  of  these  differences  lies  in  the  greater  extent  of  absorptive  surface, 
and  in  the  liability  of  the  crypts  to  become  choked  with  bacteria  and  debris. 

2.  Function. — It  is  commonly  believed  that  the  main  function  of  the  tonsil  is 
to  act  as  specialized  lymphoid  tissue,  so  situated  as  to  drain  the  mucous  membrane 
of  the  fauces  and  naso-pharynx  ;  this  view  regards  the  tonsil  as  a  portion  of  the 
protective  mechanism  of  the  body.  Whether  this  assumption  is  correct  or  not,  it 
is  certain  at  any  rate  that  the  tonsils,  even  in  a  healthy  condition,  harbour  multi- 
tudes of  micro-organisms,  and  that  they  are  with  great  frequency  the  primary 
sites  of  bacterial  infection.  An  interesting  speculation  put  forward  by  Good  is 
that  the  crypts  serve  as  culture  tubes  for  bacteria,  and  that  the  absorption  of  the 
products  of  bacterial  growth  tends  to  establish  immunization  of  the  body  tissues. 
In  spite,  however,  of  much  investigation,  it  must  be  admitted  that  our  knowledge 
of  the  function  of  the  tonsil  is  lacking  in  precision. 

Tonsillitis  in  children  may  be  considered  under  two  heads  : 

1.  Acute  tonsillitis. 

2.  Chronic  enlargement  of  the  tonsils. 
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Acute  Tonsillitis. — Acute  tonsillitis  forms  a  prominent  feature  of  several  acute 
specific  fevers,  especially  scarlet  fever,  diphtheria  and  measles.  Apart  from  these, 
many  cases  of  acute  tonsillitis  occur  in  which  the  infection  appears  to  be  primary 
in  the  tonsils.  Among  these  primary  infections,  mention  must  be  made  of  the 
tonsillitis  which  so  frequently  heralds  an  attack  of  acute  or  subacute  rheumatic 
fever  (vide  Chapter  XVIII.,  p.  953). 

Lacunar  Tonsillitis  (Follicular) — Etiology — Season. — Attacks  may  occur  at 
any  time  of  the  year,  but  particularly  during  dry,  dusty  weather. 

Infectivity. — 1 .  Contagion  :  The  disease  is  contagious  ;  several  members  of  a 
family  may  fall  ill  one  after  the  other.  In  many  cases  it  is  impossible  to  trace  the 
source  of  infection.  Thus,  an  unusually  severe  rhinitis  in  a  mother  was  followed  by 
a  sharp  attack  of  lacunar  tonsillitis  in  her  two  sons.  Similarly,  the  influence  of  con- 
tagion is  often  noticeable  in  the  epidemic  outbreaks  which  occur  in  hospitals  and 
institutions. 

2.  Contaminated  air  :  There  are  good  grounds  for  believing  that  air  contami- 
nated by  sewer  gas  or  rubbish-heaps  can  be  a  source  of  tonsillar  infection,  although 
bacteriological  evidence  is  difficult  to  obtain. 

3.  Contaminated  milk  :  In  several  instances  severe  epidemic  outbreaks  of 
tonsillitis  have  been  traced  to  contamination  of  the  milk-supply. 

4.  Chronic  inflammation  of  the  tonsil  predisposes  the  patient  to  a  recurrence 
of  acute  attacks. 

Symptomatology. — The  onset  is  sudden.  There  is  sharp  pain  in  the  throat, 
causing  intense  discomfort  when  swallowing.  Food  is  chewed,  but  only  swallowed 
slowly,  and  in  some  cases  is  refused  altogether.  (It  must  be  borne  in  mind,  when 
dealing  with  children,  that  they  may  deny  the  existence  of  a  sore  throat,  even  when 
acute  inflammation  of  the  tonsils  is  present.)  At  the  height  of  the  inflammation 
liquids  may  be  returned  through  the  nose.  The  tongue  is  furred,  the  breath  is  foul, 
and  tender  enlarged  glands  can  be  felt  at  the  angle  of  the  jaw.  The  constitutional 
disturbance  is  severe.  Pyrexia  is  always  present,  the  temperature  ranging  from 
101°  to  105°  F.  Lassitude,  amounting  to  prostration  in  the  severe  cases,  is  always 
present ;  there  are  aching  pains  in  the  back  and  limbs,  constipation,  and  loss  of 
appetite.  It  is  remarkable  how  ill  a  patient  may  become  in  a  short  time.  The 
tonsils  are  intensely  red  and  much  swollen,  projecting  beyond  the  pillars  of  the 
fauces  ;  on  the  surface  a  number  of  yellowish-white  patches  of  exudation  are  visible. 
Each  is  about  £  inch  in  diameter,  and  investigation  with  a  blunt  probe  shows 
that  it  corresponds  with  the  mouth  of  a  crypt.  The  exudation  can  lie  wiped 
away  quite  easily.  It  is  sometimes  grey  in  colour,  covering  a  large  area  of  the 
tonsil,  and  very  tenacious,  and  may  then  have  a  considerable  resemblance  to  the 
false  membrane  of  diphtheria. 

Varieties. — In  some  cases  of  acute  tonsillitis  no  exudation  is  visible  ;  the 
condition  is  then  described  as  parenchymatous  tonsillitis.  Ulceration  may  also 
be  present.  The  ulcers  may  be  circular  and  superficial,  and  cause  little  disturbance, 
or  deep  and  sloughing,  and  accompanied  by  grave  general  symptoms. 

Pathology. — The  micro-organisms  most  commonly  found  are  streptococci  and 
pneumococci.  In  addition,  other  bacteria  are  common,  such  as  the  micrococcus 
catarrhalis,  diphtheroid  bacilli,  and  staphylococci,  whilst  influenza  bacilli  have  been 
found.  It  seems  probable  that  acute  tonsillitis  may  be  caused  by  a  number  of 
different  organisms,  but  our  present  knowledge  does  not  allow  us  to  associate  any 
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particular  clinical  variety  with  any  particular  organism.  Moreover,  the  same 
organism  appears  capable  of  giving  rise  to  each  of  the  different  clinical  varieties  of 
tonsillitis.  Thus,  streptococci  may  appear  to  be  the  predominant  infection  in  the 
lacunar  form,  in  the  parenchymatous  form,  and  in  the  ulcerative  variety.  The 
present  writer's  belief  is  that  the  more  severe  the  attack,  the  greater  is  the  probability 
that  streptococci  are  the  causal  organisms. 

Diagnosis. — As  already  mentioned,  many  children  do  not  complain  of  any 
soreness  of  the  throat.  It  is  therefore  imperative  to  examine  the  fauces  of  every 
sick  child.  It  is  remarkable  how  frequently  such  examination  will  reveal  an  un- 
suspected tonsillitis.  The  next  step  is  to  exclude  the  infectious  fevers,  such  as  scarlet 
fever,  measles,  and  diphtheria.  Scarlet  fever  and  measles  rarely  cause  trouble, 
and  will  not  be  discussed  further.  The  chief  difficulty  arises  in  connection  with  diph- 
theria. The  typical  false  membrane  of  diphtheria  is  brilliantly  white  ;  it  is  situated 
on  the  upper  part  of  the  tonsil,  is  surrounded  by  a  narrow,  acutely  red  zone,  ia 
tough  in  consistence,  and  cannot  be  wiped  away,  but  can  be  lifted  up  and  peeled 
off  with  forceps,  leaving  a  bleeding  surface.  The  membrane  forms  one  continuous 
sheet,  and  commonly  extends  on  to  the  pillars  of  the  fauces  and  the  palate.  On 
the  other  hand,  the  exudation  of  lacunar  tonsillitis  does  not  extend  on  to  the  pillars 
of  the  fauces,  can  be  wiped  away,  and  is  distributed  over  the  surface  of  the  tonsils 
in  patches  which  correspond  to  the  mouths  of  the  crypts.  In  typical  cases,  there- 
fore, no  difficulty  arises,  but  many  cases  both  of  diphtheria  and  tonsillitis  are 
atypical,  so  that  the  throat  may  present  a  very  baffling  appearance.  Hence  the 
clinical  rule  has  arisen  that,  when  any  exudation  is  present  on  the  tonsils  of  a  child, 
a  bacteriological  search  for  the  diphtheria  bacilli  must  always  be  made. 

Prognosis. — As  a  rule  resolution  occurs  within  three  or  four  days,  and  is 
followed  by  rapid  and  complete  recovery.  Persistence  of  acute  or  progressive 
symptoms  beyond  this  time  must  give  rise  to  a  suspicion  that  suppuration  has 
occurred,  and  that  a  tonsillar  or  peritonsillar  abscess  is  forming.  Important  and 
severe  sequela?  have  been  recorded.  It  has  often  been  noted  that  tonsillitis  is  an 
initial  symptom  of  acute  rheumatism.  Acute  nephritis  may  follow  acute  tonsillitis, 
even  when  diphtheria  and  scarlet  fever  can  be  excluded.  Pericarditis  and  colitis,  due 
to  the  Streptococcus  longus,  have  been  recorded  in  two  cases,  the  initial  lesion  being 
a  follicular  tonsillitis.  Compared  with  the  frequency  of  the  disease,  such  compli- 
cations are  rare.  A  permanent  enlargement  of  the  tonsils  may  remain  after  a  severe 
attack. 

Treatment. — In  the  case  of  small  children  local  treatment  is  difficult  and 
keenly  resented.  Nevertheless,  an  endeavour  should  be  made  to  clean  out  the 
mouth  with  a  weak  mixture  of  hydrogen  peroxide  and  Listerine,  and  hot  fomenta- 
tions should  be  applied  to  the  outside  of  the  neck  in  order  to  relieve  the  pain. 
Older  children  can  suck  formalin  tablets,  and  the  throat  can  be  painted  with  a 
mixture,  containing  20  minims  of  Izal  and  4  drachms  of  glycerine  to  the  ounce, 
twice  daily.  Swallowing  is  less  painful  if  ice  be  held  in  the  mouth  for  five  minutes 
before  each  meal.  Of  drugs,  sodium  salicylate  is  the  most  effective,  and  should  be 
administered  in  doses  suitable  to  the  age  of  the  patient,  but  in  some  cases  there  is 
very  little  response.  Tonsillar  and  peritonsillar  abscesses  must  be  opened,  but  any 
other  operation  upon  the  inflamed  tonsil  is  not  advisable.  The  air  of  the  room  in 
which  the  patient  is  confined  should  be  warmed,  and  a  steam-kettle  is  often  helpful 
for  the   accompanying   laryngitis.    Considerable    debility   commonly  follows  an 
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attack,  and  should  receive  treatment,  a  visit  to  the  seaside  being  particularly 
beneficial. 

Suppurative  Peritonsillitis  (Quinsy). — Although  a  very  common  sequela  of 
lacunar  tonsillitis  in  older  patients,  peritonsillar  abscess  is  uncommon  in  children, 
and  in  infants  it  appears  to  be  replaced  by  retropharyngeal  abscess.  The  onset  is 
that  of  a  tonsillitis,  but  on  the  third  or  fourth  day,  when  amelioration  of  the  symp- 
toms might  be  expected,  the  condition  becomes  aggravated.  Swallowing  is  almost 
impossible  ;  there  is  a  throbbing  pain  in  the  side  of  the  throat,  shooting  up  to  the 
ear,  which  prevents  the  patient  from  sleeping.  The  month  is  full  of  saliva  and  frothy 
mucus ;  the  tongue  is  yellow  with  thick  fur,  the  breath  offensive,  and  it  becomes 
more  and  more  difficult  to  open  the  mouth.  The  soft  palate  in  the  neighbourhood 
of  the  tonsil  is  found  to  be  red,  swollen,  and  bulged  forward  ;  the  tonsil  is  engorged 
and  projects  beyond  the  middle  line.  The  uvula  is  axlematous.  Fluctuation  may 
sometimes  be  detected  in  the  bulged  palate,  but  generally  the  tenderness  is  too  great 
to  permit  of  palpation.  Left  untreated,  the  abscess  bursts  spontaneously.  In 
some  cases  the  pus  can  be  seen  coming  from  a  crypt  at  the  upper  pole  of  the  tonsil ; 
in  others  an  opening  appears  in  the  palate  just  above  the  supratonsillar  fossa  ; 
whilst  in  others  a  careful  search  fails  to  reveal  the  point  at  which  the  pus  is 
escaping.  Severe  haemorrhage  has  been  known  to  follow  spontaneous  rupture  of 
the  abscess. 

Pathology. — Opportunities  for  investigating  the  situation  of  the  pus  by  a 
post-mortem  dissection  are  very  uncommon.  The  clinical  features  of  the  disease 
lead  to  the  belief  that  the  collection  of  pus  lies  outside  the  capsule  of  the  tonsil  in 
the  loose  tissue  of  the  soft  palate,  and  that  the  tonsil  itself  is  pushed  inwards  by  the 
abscess.  In  some  cases  small  collections  of  pus  are  found  in  the  substance  of  the 
tonsil  or  locked  up  in  a  crypt ;  the  term  "  tonsillar  abscess  "  is  then  applied. 

Treatment. — The  pus  should  be  evacuated  at  the  earliest  possible  moment. 
It  may  be  present  on  the  fourth  day  of  illness,  and  is  almost  invariably  present  on  the 
fifth  day.  If  circumstances  permit,  an  attempt  should  be  made  to  open  the  abscess 
through  a  crypt  at  the  upper  end  of  the  tonsil,  or  through  the  supratonsillar  fossa,  by 
moans  of  a  bent  probe.  Later,  when  a  large  abscess  is  bulging,  it  should  be  opened 
by  plunging  a  pair  of  sinus  forceps  through  the  soft  palate  into  the  abscess,  and 
separating  the  blades  as  they  are  withdrawn.  In  this  way  a  free  opening  is  made, 
and  within  a  few  hours  of  the  escape  of  the  pus  the  patient  experiences  great 
relief. 

Vincent's  Angina — Introduction. — In  1896  Vincent  called  attention  to  the 
presence  of  certain  micro-organisms  in  cases  of  hospital  gangrene,  and  it  is  owing 
to  his  researches  that  we  are  able  to  differentiate  the  particular  variety  of  ulceration 
of  the  tonsil  that  goes  by  his  name. 

.(Etiology. — The  disease  is  mildly  infectious ;  somewhat  intimate  contact 
appears  to  be  necessary  for  its  transference  from  one  person  to  another.  The 
majority  of  cases  are  seen  in  children.  Of  thirty -two  cases  reported  by  J.  D. 
Rolleston,  twenty-seven  were  in  patients  under  ten  years  of  age,  and  the  oldest 
patient  was  sixteen. 

Symptomatology. — Complaint  is  made  of  soreness  of  the  throat,  running  from 
the  nose,  and  headache.  As  a  rule  only  one  tonsil  is  attacked  ;  its  surface  is  covered 
by  a  white  membrane,  which  frequently  spreads  on  to  the  pillars  of  the  fauces  and 
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uvula.  The  membrane  bears  a  strong  resemblance  to  that  of  diphtheria,  but  ia 
usually  softer.  When  the  membrane  is  removed,  a  deep  excavation  of  the  tonsil 
is  exposed,  the  cavity  being  filled  by  soft  friable  material.  Apart  from  the  tonsil, 
separate  ulcers  may  be  found  on  the  gums  and  on  the  mucous  membrane  of  the  hmer 
surface  of  the  cheek.  The  breath  may  be  very  offensive.  The  cervical  glands  show 
a  moderate  amount  of  enlargement,  but  never  suppurate.  The  constitutional  dis- 
turbance is  slight ;  the  temperature  is  raised  moderately  for  a  few  days,  and  then 
remains  normal  during  the  remainder  of  the  illness.  The  progress  of  the  disease  is 
slow,  and,  although  healing  may  occur  in  a  week,  the  duration  is  commonly  longer ; 
three  to  six  weeks  may  elapse  before  the  ulcers  disappear. 


Fio.  10. — Vincent's  Angina. 


850. 


Pathology. — Scrapings  taken  from  the  ulcer  show  an  abundance  of  long  narrow 
bacilli  with  pointed  ends  (Bacillus  fusiformis),  mingled  with  large  spirochseta?. 
Few  other  organisms  are  seen. 

Diagnosis. — The  depth  of  the  ulceration  and  the  presence  of  lesions  on  the 
cheeks  or  gums  help  to  distinguish  the  affection  from  diphtheria.  A  film  prepara- 
tion must  be  made  immediately,  when  the  presence  of  the  characteristic  fusiform 
bacilli  and  spirochete  establish  the  diagnosis,  which  is  completed  by  the  failure  of 
diphtheria  bacilli  to  grow  upon  suitable  culture  media. 

Prognosis.- — The  course  is  benign,  and  complications  are  rare.  Eecurrence  is 
frequent.  A  few  deaths  have  been  reported.  Two  cases  in  which  the  larynx  and 
trachea  were  attacked  have  been  reported,  both  in  adults. 


DISEASES  OE  THE  NOSE  AND  THROAT  269 

Treatment. — The  mouth  must  bo  kept  clean  and  tincture  of  iodine  should  be 
applied  to  the  ulcers.  Izal  or  methylene  blue  powder  may  be  used  instead  and 
give  excellent  results. 
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CHRONIC  ENLARGEMENT  OF  THE  TONSILS. 

^Etiology. — Chronic  enlargement  of  the  tonsils  is  an  exceedingly  widespread 
affection.  It  is  frequently  met  with  in  the  second  year  of  life,  and  from  that  age 
onwards  is  one  of  the  commonest  affections  of  childhood.  A  strong  family  history 
is  usually  obtainable  ;  all  classes  of  society  are  affected,  and  sex  has  no  influence. 

The  causes  which  lead  to  enlargement  of  the  tonsils  are  the  same  as  give  rise  to 
adenoids,  and  so  we  find  that  adenoids  are  accompanied  by  enlarged  tonsils  in  about 
70  per  cent,  of  the  cases  ;  and  when  the  patient  is  under  the  age  of  eight  years 
enlarged  tonsils  are  almost  invariably  associated  with  adenoids.  Wright  believes 
that  an  enlargement  of  the  tonsils  without  infection  occurs  during  dentition  at  each 
period  of  molar  eruption.  What  is  more  certain  is  that  the  presence  of  carious  teeth 
is  a  potent  cause  of  chronic  tonsillar  infection. 

Symptomatology. — The  actual  enlargement  of  the  tonsils  causes  but  few  symp- 
toms, and  in  many  cases  is  only  discovered  during  a  routine  examination.  When 
symptoms  are  present,  the  voice  is  altered,  and  the  patient  speaks  as  if  something 
were  being  held  in  the  mouth,  swallowing  is  slow,  there  is  a  tendency  to  choke, 
and  large  hard  pieces  of  food  may  be  rejected.  During  a  cold  tho  tonsils  swell,  and , 
when  large  masses  of  adenoids  are  present  as  well,  respiration  may  be  seriously 
impeded.  The  recurrent  attacks  of  acute  tonsillitis,  to  which  children  with  enlarged 
tonsils  are  subject,  are  of  considerable  importance ;  they  lower  the  general  health 
and  seriously  interfere  with  development  and  education.  Febrile  attacks  without 
obvious  tonsillitis  are  also  common,  and  enlargement  of  the  cervical  glands  is  almost 
invariable.  The  large  tonsils  are  also  dangerous  because  they  arc  an  abode  of 
pathogenic  bacteria  ;  for  example,  diphtheria  bacilli  may  be  found,  in  large  numbers, 
in  the  crypts  for  many  weeks  after  an  attack  of  the  disease. 

Pathology. — Microscopic  examination  shows  that  the  enlargement  is  due  to 
an  increase  in  the  size,  as  well  as  in  the  number,  of  the  lymph  follicles  of  which  tho 
tonsil  is  composed.  The  crypts  frequently  contain  pus  and  small  yellow  masses 
consisting  of  bacteria  and  cell  detritus.  There  does  not  appear  to  be  any  relation- 
ship between  the  size  of  the  tonsil  and  the  amount  of  infective  material  it  contain  s 

Tuberculous  Tonsils. — The  frequency  of  tuberculous  deposits  in  large  tonsils 
has  been  a  matter  of  much  investigation.  Nobecourt  and  Tixier  examined  twenty- 
two  cases  without  finding  satisfactory  evidence  of  tubercle  in  any.  Macfadyen 
and  MacConkey  obtained  similar  results  in  thirty-four  cases.  On  the  other  hand, 
Hind  and  Wright  found  tubercle  in  the  tonsils  of  nine  out  of  twelve  patients, 
and  Carmichael  in  five  out  of  thirteen  ;  these  authors  were  examining  patients  in 
whom  enlarged  cervical  glands  were  the  prominent  symptom.  From  these  results 
it  may  be  concluded  that  tuberculous  deposits  are  present  in  few  cases  of  simple 
enlargement  of  the  tonsils,  but  that  where  large  masses  of  cervical  glands  coexist 
it  is  not  uncommon  to  find  tubercle  in  the  tonsils.     In  all  these  cases  the  tonsil  is 
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probably  the  primary  site  of  infection,  and  the  glandular  enlargement  is  secondary. 
The  tuberculous  tonsil  may  be  large  and  projecting,  but  is  more  often  small  and  pale, 
very  rarely  ulcerated.  It  has  no  specific  character  by  which  the  unaided  eye  can 
distinguish  it  from  the  non-tuberculous  tonsil.  It  should  be  noted  that  the  tuber- 
culous tonsils  found  in  adults  are  almost  invariably  secondary  to  disease  in  the  lungs, 
and  commonly  exhibit  ulcers  or  tubercles  on  their  surface. 

Prognosis. — Enlarged  tonsils  are  met  with  less  and  less  frequently  after  the 
age  of  fifteen,  as  a  result  of  the  tendency  of  the  tonsillar  tissue  to  atrophy.  This 
involution  may  take  many  years,  and  does  not  always  occur,  for  enlarged  tonsils 
may  still  be  present  at  the  age  of  forty. 

Treatment. — Gargles,  paints,  and  internal  medication,  have  but  little  effect 
on  enlarged  tonsils.  If  treatment  is  necesseary,  removal  is  the  only  satisfactory 
procedure.  Tonsils  which  are  moderately  enlarged  and  give  rise  to  no  symptoms 
require  no  treatment.  Kemoval  is  necessary  whenever  the  enlargement  is  suffi- 
cient to  cause  alteration  in  the  voice,  when  swallowing  is  affected,  and  when  symp- 
toms of  ear  disease  are  present.  Even  comparatively  small  tonsils  should  be 
removed  when  they  give  rise  to  febrile  attacks,  or  when  the  patient  is  subject  to 
recurrent  lacunar  tonsillitis  and  to  peritonsillitis.  The  small  buried  tonsil,  which 
is  the  seat  of  chronic  inflammation,  associated  with  enlarged  glands  in  the  neck, 
should  also  be  removed,  as  well  as  those  found  in  cases  of  articular  rheumatism, 
and  of  course  those  believed  to  be  tuberculous.  The  chief  methods  of  removal 
are  by  the  guillotine  and  by  dissection  or  enucleation.  In  the  hands  of  many 
operators  the  guillotine  is  not  a  very  efficient  instrument,  and  a  piece  of  the  tonsil, 
sometimes  a  large  piece,  is  left  behind,  with  an  unsatisfactory  result.  Nevertheless, 
it  is  possible  to  obtain  a  thorough  removal  of  the  tonsil  by  means  of  the  guillotine, 
and  this  method  answers  well  for  those  cases  in  which  operation  is  undertaken  on 
account  of  the  size  of  the  tonsil.  When  performed  on  account  of  recurrent  lacunar 
tonsillitis,  quinsy,  or  tuberculous  glands  in  the  neck,  it  is  important  that  the  entiro 
tonsil,  including  the  capsule,  should  be  removed,  and  the  operator  must  adopt  some 
method  by  which  he  is  certain  of  attaining  this  end.  For  this  purpose  the  dissec- 
tion method  is  more  reliable  than  the  guillotine. 

BEEEBENCES. 

Anatomy. 
Hett  :  Brit.  Med.  Journ.,  1910,  ii.  1621. 
Neil  :  Ibid.,  l'JOS,  ii.  892,  and  1909,  ii.  1139. 

Pathology. 
Levinstein  :  Archiv  fiir  Laryngologie,  xxii. 

Relation  to  Tubercle. 
Cakmichael  :   Proc.  of  Royal  Soc.   of  Med.,   1909,  hi.,  Children's 

Section,  27. 
Htjed  and  Wright  :  New  York  Med.  Rec,  1909,  lxxv.  1089. 
Nubecourt  and  TixiEii  :  Uazette  des  Hupitaux,  1908,  lxxxi.  1287. 
Macfadyen  and  MacConkey  :  Brit.  Med.  Journ.,  1903,  ii.  129. 

Complications. 
Pearson  :  Lancet,  May,  1909,  i.  1248. 

Operations. 
MacLaren  :  Brit.  Med.  Journ.,  1907,  i.  680. 
Wavjuu  :  Lancet,  1909,  i.  1314. 
Whillis  and  Pibus  :  Brit.  Med.  Joum.,  1911,  ii.  1402. 


DISEASES  OF  THE  NOSE  AND  THROAT  271 

CHRONIC  RHINITIS. 

Catarrhal.  Rhinitis  Sicca.  Atrophic. 

Catarrhal  (Hypertrophic). — Chronic  catarrhal  rhinitis  is  an  inflammatory  con- 
dition of  the  nasal  mucous  membrane  characterized  by  swelling  and  excessive 
secretion  of  mucus. 

jEtiology. — This  condition  occurs  with  great  frequency  in  children.  The 
most  common  cause  is  an  attack,  or  series  of  attacks,  of  acute  rhinitis,  the  second 
and  third  attacks  supervening  before  the  patient  has  recovered  from  the  first. 
The  most  potent  underlying  cause  of  this  inability  to  "  throw  off  a  cold  "  is  nasal 
obstruction,  and  in  a  child  this  is  usually  due  to  the  presence  of  adenoids. 

Symptoms. — The  nose  is  stuffy  ;  the  voice  is  thick  and  "  nasal  "  in  character. 
A  slight  but  constant  discharge  of  mucus  from  the  nostrils  causes  a  "  dirty  nose." 
Attempts  to  clear  the  nose  by  blowing  are  only  partly  successful,  and  have  to  be 
repeated  frequently.  The  patient  is  particularly  liable  to  fresh  colds,  and  these 
are  apt  to  be  prolonged,  and  the  general  nutrition  usually  suffers. 

Pathology. — The  mucous  membrane  is  swollen,  particularly  that  covering 
the  turbinates  ;  its  surface  is  covered  by  a  layer  of  secretion,  which  may  be  clear 
or  muco-purulent,  giving  rise  to  considerable  narrowing  of  the  nasal  fossae.  The 
anterior  end  of  the  inferior  turbinate  usually  presents  a  smooth  rounded  swelling, 
which  pits  on  pressure  and  can  be  made  to  shrink  by  the  application  of  vaso-con- 
stringent  drugs,  such  as  adrenalin  or  cocaine.  In  some  cases  the  surface  of  the 
inferior  turbinate  is  nodular,  instead  of  being  smooth ;  the  appearance  is  that  of 
closely  set  nodules  separated  by  deep  pits.  This  condition  is  known  as  "  papillary  " 
or  "  moriform  "  hypertrophy.  The  investigations  of  Kubo  have  shown  that  the 
lobules  consist  of  soft  fibrous  tissue,  and  that  there  is  no  ground  for  believing  that 
there  is  any  increase  in  the  glandular,  or  in  the  cavernous  laj  er.  The  condition 
cannot  be  correctly  termed  either  a  true  hypertrophy  or  a  true  papilloma. 

Diagnosis. — The  diagnosis  is  not  difficult  when  the  history  and  the  local  appear- 
ances are  considered.  The  important  point  is  to  discover  the  underlying  cause, 
particularly  the  presence  or  absence  of  adenoids.  If  adenoids  are  not  present,  a 
careful  search  must  be  made  for  other  causes  of  nasal  obstruction,  such  as  enlarge- 
ment of  the  turbinals,  polypus,  or  congenital  atresia  of  the  choante.  The  possi- 
bility of  syphilitic  rhinitis,  and  of  a  rhinitis  continuing  after  scarlet  or  other  infective 
fever,  must  be  borne  in  mind. 

Treatment. — The  treatment  depends  entirely  on  the  cause  found.  Adenoids 
when  present  must  be  removed  ;  in  such  cases  the  results  of  the  operation  are  very 
satisfactory,  and  it  is  seldom  that  any  further  treatment  is  required.  When, 
however,  no  adenoids  are  present,  and  there  is  no  polypus  or  choanal  obstruction, 
the  advisability  of  dealing  with  a  deflected  septum  or  with  a  swollen  turbinate 
must  be  considered.  The  writer  believes  that  it  is  seldom  necessary  to  operate  on 
the  deflected  septum  of  a  child,  and  that,  although  cases  of  great  deflection  are  seen 
from  time  to  time,  in  which  it  is  clear  that  rectification  should  be  attempted,  yet 
that  such  are  rare.  With  regard  to  enlarged  turbinates,  also,  the  greatest  caution 
must  bo  observod  ;  free  removal  of  a  turbinate  is  never  permissible,  but  if  there  is 
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persistent  swelling,  in  spite  of  other  measures,  it  is  advisable  to  reduce  the  size  of 
the  swelling  by  means  of  the  cautery.  If  the  child  is  old  enough,  he  can  be  taught 
to  sniff  an  alkaline  lotion  up  the  nose  after  clearing  it  by  blowing.  In  the  case  of 
younger  children,  an  oily  mixture  containing  menthol  and  eucalyptus  should  be 
instilled  into  the  nose  or  applied  by  an  atomizer.  Improvement  in  the  general 
health  is  also  an  aid  to  getting  rid  of  the  catarrh.  Change  of  climate  is  often  of 
great  advantage.  Damp  and  low-lying  districts  should  be  avoided  ;  country  air  is 
much  better  than  that  in  towns,  and  that  of  the  seaside  is  best  of  all. 

Rhinitis  Sicca. — Rhinitis  sicca  is  a  form  of  chronic  rhinitis  which  is  characterized 
by  dryness  of  the  mucous  membrane. 

^Etiology. — Although  frequent  in  adults,  it  is  comparatively  uncommon  in 
children.  Anaemia  is  a  predisposing  cause  ;  also  the  habitual  inhalation  of  air  laden 
with  dust ;  in  some  cases  no  adequate  cause  can  be  discovered. 

Symptoms. — The  nose  is  unusually  dry  and  never  requires  blowing.  From 
time  to  time  small  crusts  of  dried  mucus  form  in  the  anterior  part  of  the  nose, 
especially  on  the  septum,  and  cause  a  sense  of  irritation  ;  this  leads  to  picking  the 
nose,  and,  by  causing  superficial  excoriation  of  the  mucous  membrane,  is  a  frequent 
source  of  epistaxis.  Repeated  removal  of  the  crusts  may  lead  to  an  ulcer,  or  even 
to  a  perforation.  Although  the  nose  is  clear,  complaint  is  often  made  of  stuffiness, 
which  appears  to  be  largely  a  subjective  sensation.  Nevertheless,  at  times,  the 
swelling  of  the  mucous  membrane  does  occur,  particularly  on  entering  a  hot  stuffy 
room,  and  may  cause  real  temporary  obstruction.  On  examination,  the  nasal 
fossa:  are  found  to  be  unnaturally  roomy  ;  frequently  the  back  wall  of  the  naso- 
pharynx can  be  seen  through  the  nostrils.  Fine  crusts  of  dried  mucus  of  a  whito 
or  branny  appearance  are  seen  on  the  mucous  membrane,  and  a  few  larger  crusts 
of  darker  colour  may  also  be  visible.  Evidence  of  recent  haemorrhage  is  frequently 
present  on  the  septum. 

Treatment. — Adenoids  are  not  usually  present,  but  if  a  large  pad  is  found  it 
should  be  removed.  The  chief  indications  are  to  place  the  child  in  a  situation 
where  it  can  breathe  fresh  air  ;  to  treat  the  anaemia  ;  and  to  keep  the  nasal  mucus 
moist.  This  is  best  attained  by  the  daily  application  of  an  ointment  containing 
small  amounts  of  eucalyptus  and  oil  of  pine.  The  uriguentum  eucalypti  diluted 
with  twice  its  volume  of  soft  paraffin  answers  the  purpose  very  well. 

Atrophic  Rhinitis. — The  most  characteristic  features  of  this  form  of  rhinitis  are 
the  formation  of  large  crusts  of  dried  secretion,  which  emit  an  intensely  disagree- 
able odour,  and  the  atrophic  condition  of  the  nasal  mucous  membrane. 

^Etiology. — Atrophic  rhinitis  reaches  its  full  development  at  the  age  of  puberty 
and  in  the  subsequent  years,  but  the  beginnings  of  it  date  back  earlier,  and  may 
be  seen  in  children  at  the  age  of  four  years  and  upwards.  The  worst  features  of 
the  disease  are  never  seen  in  a  narrow  nose  such  as  most  children  possess,  but  when 
the  nasal  fossae  enlarge,  as  they  do  between  the  ages  of  ten  and  fifteen  years,  the 
ill-developed  turbinates  fail  to  fill  the  cavities  adequately,  and  accumulation  of 
secretion  is  permitted.  Females  suffer  more  often  than  males,  a  fact  which  may 
possibly  be  accounted  for  by  the  greater  prevalence  of  anaemia  amongst  them. 
Several  members  of  a  family  are  often  attacked,  and  not  infrequently  one  or  both 
parents  will  recollect  having  had  the  same  symptoms.  The  incidence  is  much 
greater  amongst  those  with  the  broad  brachyceplulic  type  of  head  than  amongst 
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those  with  narrow  or  dolichocephalic  heads.  The  starting-point  of  tho  disease, 
when  it  can  be  ascertained,  is  a  severe  attack  of  acute  rhinitis,  such  as  may  follow 
scarlet  fever  or  measles.  In  others  there  is  a  history  of  severe  and  long-continued 
colds.  The  present  writer  treated  a  small  boy  for  membranous  rhinitis  ;  eighteen 
months  later,  at  the  age  of  five  years,  he  had  well-marked  atrophic  rhinitis.  Lack 
attributed  6  per  cent,  of  his  cases  to  congenital  syphilis.  Other  authors  agree  that 
syphilis  is  responsible  for  only  a  small  proportion  of  the  cases. 

Symptoms. — The  cardinal  symptom  is  the  offensive  odour.  The  patient  is 
quite  unconscious  of  it,  and  it  is  left  to  others  to  call  attention  to  it.  The  patient 
himself  complains  of  hard  lumps  or  crusts  coming  from  the  nose,  of  stuffiness,  of 
loss  of  the  sense  of  smell,  of  headaches  and  inability  to  blow  the  nose.  In  numerous 
cases  the  patient  is  not  brought  on  account  of  his  nose  at  all,  but  on  account  of  the 
dryness  and  crusting  in  the  pharynx  or  of  the  chronic  laryngitis  which  always 
accompanies  this  disease,  and  it  is  only  on  investigation  that  the  condition  of  the 
nose  is  discovered. 

Examination. — The  external  nose  is  frequently  small,  the  bridge  broad  and 
flat,  and  the  nostrils  rounded.  The  nasal  fossse  are  always  abnormally  wide.  The 
inferior  turbinate  is  small,  leaving  a  wide  space  between  it  and  the  septum  ;  in  a 
severe  case  it  may  be  so  small  as  to  be  hardly  visible.  The  middle  turbinate  is  also 
small  as  a  rule,  and  inspection  of  the  deeper  parts,  such  as  the  naso-pharynx,  the 
front  of  the  sphenoid,  and  the  Eustachian  tube,  becomes  easy.  Lying  in  the 
inferior  meatus,  a  large  crust  is  seen  adhering  to  the  mucous  membrane  ;  the 
free  surface  of  the  crust  is  dry,  hard,  and  green  ;  the  attached  surface  is 
moist  with  a  yellow  muco-purulent  secretion  which  emits  a  disgusting  odour. 
Higher  up  in  the  nose  crusts  are  seen,  and  commonly  a  muco-purulent  secretion  is 
visible  between  the  middle  turbinate  and  the  septum.  In  adults,  concomitant  sinus 
suppuration  is  found  in  some  10  to  20  per  cent,  of  cases ;  in  children  sinus 
suppuration  is  practically  unknown,  owing  to  the  late  development  of  these 
cavities.  Crusts  and  dryness  of  the  mucous  membrane  commonly  extend  into 
the  naso-pharynx,  and  in  many  cases  the  larynx  also  is  attacked.  When  all 
traces  of  the  crusts  and  secretions  have  been  removed,  the  fcetor  disappears,  and  is 
therefore  not  an  essential  part  of  the  disease  ;  it  results  from  the  changes  which 
occur  in  the  secretion  when  it  is  allowed  to  remain  in  the  nose. 

Pathological  Condition. — Microscopic  examination  of  the  atropine  mucous 
membrane  shows  that  squamous  epithelium  has  replaced  the  normal  columnar 
ciliated  epithelium  over  considerable  areas  ;  there  is  round-cell  infiltration  of  the 
tissue  immediately  beneath  the  epithelial  layer  ;  the  glands  are  fewer  in  number 
and  show  degenerative  changes,  and  the  blood-spaces  are  scanty.  Although  it 
has  been  stated  that  active  absorption  of  bone  occurs,  recent  observers  do  not 
confirm  this.  In  short,  the  pathological  condition  is  one  of  atrophy,  consecutive 
to  inflammation,  unaccompanied  by  ulceration. 

Bacteriology. — A  bacteriological  examination  of  the  secretion  will  usually 
show  the  presence  of  a  mixture  of  organisms  : 

1.  A  capsulated  diplobacillus,  known  as  the  "Bacillus  mucosus  of  Abel," 
closely  resembling  Friedlander's  Bacillus  pneumoniae. 

2.  A  bacillus  belonging  to  the  diphtheroid  group,  in  some  cases  indistinguishable 

from  the  Klebs-Loffler  bacillus. 
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3.  A  member  of  the  group  of  bacteria  commonly  found  in  cases  of  acute  rhinitis 
such  as  the  pneumococcus,  the  influenza  bacillus,  the  micrococcus  catarrhalis,  staphy- 
lococci, or  streptococci. 

It  has  not  yet  been  proved  that  any  one  of  these  bacteria  is  the  specific  cause 
of  atrophic  rhinitis.  The  view  taken  here  is  that  the  damage  to  the  nasal  mucous 
membrane  and  the  wide  nasal  fossae  renders  the  nose  unable  to  protect  itself  against 
infection. 

Diagnosis. — As  a  rule  no  difficulty  arises  ;  the  severe  cases  must  be  distinguished 
from  the  syphilitic  by  the  absence  of  ulceration  and  necrosis  of  bone.  The  milder 
cases  in  which  there  is  little  or  no  fcetor  bear  a  close  resemblance  to  rhinitis  sicca. 

Prognosis. — When  once  the  condition  is  well  established  and  the  nasal  fossae 
are  wide,  the  prospect  of  a  cure  is  remote  ;  but  the  worst  symptoms  can  be  removed, 
and  in  the  course  of  years  the  nose  will  cause  less  and  less  trouble.  In  the  milder 
and  earlier  cases  the  outlook  is  more  favourable,  and  by  careful  treatment  progress 
can  be  arrested.     Impairment  of  the  sense  of  smell  is  usually  permanent. 

Treatment. — The  most  important  stop  is  to  free  the  nose  from  crusts  and  to 
prevent  the  secretion  from  accumulating.  The  large  crusts  are  carefully  pulled  out ; 
the  nose  is  then  syringed  until  it  is  quite  free  from  secretion.  This  must  be  repeated 
night  and  morning,  and  is  the  essential  point  in  the  treatment.  Merely  snifting  the 
lotion  is  of  very  little  use  ;  it  does  not  dislodge  the  crusts.  When  the  nose  is  very 
wide,  the  insertion  of  a  pledget  of  cotton-wool  helps  to  loosen  the  crusts,  and  also 
prevents  the  secretion  from  drying  ;  it  thus  forms  a  valuable  aid  during  the  first 
weeks  of  treatment.  The  wool  can  be  moistened  with  paroleine  and  worn  at  night. 
Some  of  the  oil  should  be  sprayed  into  the  nose  after  each  cleansing. 

Powerful  irritating  antiseptics  must  be  avoided,  although  the  temporary  in- 
flammation  set  up  by  them  may  appear  to  do  good.  Still  more  unwise  is  it  to  do 
any  operation  which  can  make  the  nose  any  wider.  Diet  and  drugs  taken  internally 
do  not  appear  to  affect  the  disease  at  all.  The  character  of  the  air  breathed  by  the 
patient  is  important.  A  hot,  dust-laden  atmosphere  is  the  worst ;  the  smoke  of  a 
big  town  is  also  objectionable.  Pure  air  is  certainly  an  advantage,  and  the  writer 
has  seen  marked  improvement,  including  a  partial  return  of  the  sense  of  smell, 
follow  three  months'  residence  at  the  seaside. 
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LUPUS. 

Introduction. — Lesions  in  the  nose  due  to  tubercle  bacilli  are  divided  into  two 
groups,  in  accordance  with  the  clinical  manifestations  :  (1)  Lupus  ;  (2)  tuberculosis. 
There  is  no  complete  agreement  as  to  the  limits  which  separate  these  two  groups, 
but  the  position  taken  here  is  that  lupus  is  a  primary  manifestation  of  the  disease 
without  any  evidence  of  pulmonary  infection  ;  whereas  tuberculosis  of  the  nose  is 
invariably  secondary  to  a  lesion  of  the  lungs.  The  latter  is  rarely  seen  save  in 
adults,  and  will  not  be  described. 
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./Etiology. — Lupus  of  the  nose  occurs  chiefly  amongst  children  and  young 
adults.  It  may  be  primary  in  the  nasal  mucous  membrane,  or  may  spread  inwards 
from  the  alse.  The  nose  is  seldom  the  only  point  of  infection,  patches  of  lupus 
usually  being  found  on  some  other  part  of  the  body.  Infection  is  probably  con- 
veyed by  the  fingers. 

Symptomatology. — The  symptoms  are  remarkably  slight.  There  is  no  pain 
before  ulceration  occurs,  and  very  little  afterwards.  Complaint  may  be  made  of 
crusting  or  of  obstruction  to  breathing.  In  a  case  observed  by  the  writer,  epiphora 
was  the  first  symptom.  The  anterior  part  of  the  septum  is  the  area  most  frequently 
attacked,  and  from  it  the  disease  spreads  to  the  floor  and  outer  wall  of  the  nose. 
The  nasal  duct  is  apt  to  become  obstructed,  and  infection  may  travel  up  to  the 
lacrimal  sac.  Sooner  or  later  the  external  nose  becomes  red  and  swollen,  and  when 
disintegration  occurs  the  tip  and  alae  are  destroyed,  leading  to  unsightly  deformity. 
As  the  disease  advances,  the  cartilaginous  septum  is  perforated,  but  the  bony  portion 
is  spared,  and  massive  necrosis  does  not 
occur.  From  the  floor  of  the  nose  infection 
may  spread  through  the  hard  palate  and 
appear  in  the  roof  of  the  mouth,  and  in 
many  cases  the  pharynx  and  larynx  are 
affected  as  well.  The  appearance  in  the  early 
stage  is  that  of  eczema ;  later,  groups  of 
closely-set  firm  red  nodules  are  seen  in 
patches,  or  coalesce  to  the  formation  of 
small  tumours.  Superficial  ulceration  of  the 
nodules  is  frequent,  and  pale  granulations 
may  form  which  fill  the  nasal  fossae.  The 
secretion  from  these  is  scanty,  and  dries  into 
crusts ;  the  tendency  to  bleed  is  slight. 
Progress  is  very  slow ;  years  may  elapse 
before  there  is  serious  destruction  of  the 
tissue. 


Fig.  20.  —  Lupus  of  the  Nose   ob- 
structing Lett  Lacrimal  Duct. 


Diagnosis. — Diagnosis  from  syphilis  is 
made  by  the  presence  of  tubercles,  by  the 
absence  of  destruction  of  bone  and  the  slow 

progress  of  the  lesions.    Nevertheless  considerable  difficulty  may  arise  ;  Wasser- 
mann's  reaction  and  the  effect  of  treatment  are  then  of  great  service. 

Prognosis. — The  prognosis  is  favourable,  provided  the  treatment  is  long-con- 
tinued and  a  careful  watch  kept  for  early  evidence  of  recrudescence.  The  scarring 
may  render  the  external  nose  unsightly  and  cause  troublesome  obstruction  of  the 
interior. 

Treatment—  (a)  Local— For  the  external  nose  the  most  satisfactory  treat- 
ment is  the  application  of  the  Finsen  light  or  of  X-rays.  The  interior  of  the  nose 
is  best  treated  by  scraping  away  any  large  nodules  or  masses  of  granulations,  and 
applying  a  powerful  caustic  to  "the  smaller  lesions.  The  galvano-cautery  is  satis- 
factory for  this  purpose,  and  applications  of  silver  nitrate  are  also  effectual-  Pfan- 
nenstill  gives  large  doses  of  sodium  iodide,  and  causes  the  patient  to  inhale  air 
containing  ozone. 
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(b)  General. — In  addition  to  other  measures  for  the  general  treatment  of 
tuberculosis,  it  should  be  noted  that  favourable  results  have  been  obtained  in  these 
cases  by  tuberculin  injections  and  the  administration  of  small  doses  of  arsenic. 
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SYPHILIS  OF  THE  NOSE. 

Nasal  syphilis  in  children  is  always  due  to  congenital  disease,  and  occurs  in  two 
forms  : 

Syphilitic  coryza. 
Gummatous  lesions. 

Syphilitic  Coryza  is  one  of  the  earliest  manifestations  of  syphilis.  The  infants 
who  suffer  from  it  are  attacked  as  a  rule  within  a  few  clays  of  birth,  rarely  after  the 
third  month. 

Symptoms. — The  symptoms  are  similar  to  those  of  a  rhinitis  due  to  any  other 
cause.  The  nose  becomes  more  and  more  obstructed  ;  the  breatlung  is  noisy  and 
snuffly,  and  nasal  respiration  is  so  poor  that  feeding  is  unusually  difficult.  The 
discharge  from  the  nose  is  clear  at  first,  becoming  muco-purulent  in  the  later  stages. 
The  upper  lip  is  reddened,  and  fissures  may  appear  ;  crusts  are  apt  to  form 
at  the  anterior  nares  and  increase  the  obstruction.  It  is  impossible  to  view  the 
interior  of  the  nose  for  any  distance,  so  that  the  condition  of  the  mucous  membrane 
is  largely  a  matter  of  surmise.  It  is  certainly  swollen,  and  it  is  possible  that  some 
periostitis  occurs  as  well.     Ulceration  and  necrosis  are  very  rare. 

Diagnosis. — The  long  duration  of  the  snuffles  must  always  arouse  suspicion  of 
syphilis,  but  the  diagnosis  really  depends  on  the  appearance  of  a  skin  rash,  mucous 
tubercles,  or  some  other  evidence  of  syphilis. 

Prognosis. — The  mortality  amongst  these  syphilitic  infants  is  high,  but  death 
is  seldom  attributable  to  the  rhinitis,  although  the  difficulty  in  feeding  which  results 
may  be  a  contributory  cause.  When  recovery  occurs,  a  deformity  of  the  nose  may 
become  apparent  as  the  child  grows  up.  The  bridge  fails  to  develojj  properly,  and 
remains  depressed,  so  that  a  "  saddle-back  "  nose  is  the  result.  The  damage  to 
the  mucous  membrane  may  also  be  permanent,  and  give  rise  to  atrophic  rhinitis 
in  later  years. 

Treatment. — The  general  treatment  is  much  more  important  than  the  local. 
The  aim  of  the  latter  should  be  to  clear  the  nasal  passages  for  breathing.  With 
this  in  view,  Laurens  advises  that  the  secretion  should  be  aspirated  from  the  nostrils 
by  a  rubber  syringe  having  a  suitable  nozzle.  This  is  followed  by  the  instillation 
of  a  few  drops  of  hydrogen  peroxide  (5  volumes)  ;  and  when  the  resultant  sneezing 
has  cleared  the  nasal  cavities,  a  few  drops  of  sterilized  liquid  vaseline  are  allowed  to 
run  into  each  nostril.  The  nose  may  also  be  cleansed  by  gently  driving  saline 
solution  from  a  glass  syringe  into  the  nasal  cavity,  the  child  being  held  on  its  side 
to  prevent  choking. 
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Gummatous  Lesions. — The  gummatous  lesions  of  inherited  syphilis  are  similar 
in  character  to  the  tertiary  manifestations  of  acquired  syphilis.  Such  manifesta- 
tions are  exceptional  before  the  age  of  four,  and  more  frequent  between  the  ages  of 
eight  and  twelve. 

Symptoms. — The  symptoms  depend  on  the  area  of  the  nose  which  is  attacked. 
A  gummatous  infiltration  of  the  alas  and  external  nose  causes  a  dull  red  swelling 
of  the  tissues,  which  may  bear  a  considerable  resemblance  to  lupus.  Ulceration 
supervenes  more  rapidly,  however,  and  in  an  untreated  case  the  external  nose 
may  be  destroyed,  leaving  the  nasal  cavities  widely  open.  Such  an  event 
must  be  extremely  rare.  Internally  gummatous  deposits  cause  nodular  swellings 
on  the  septum  and  inferior  turbinates,  giving  rise  to  nasal  obstruction.  Extensive 
superficial  ulceration  of  the  mucous  membrane  is  also  found,  and  is  evidenced  by 
a  purulent  discharge.  In  more  severe  examples  the  ulceration  extends  deeply 
into  the  tissues  ;  necrosis  of  bone  and  cartilage  occurs,  pieces  of  the  vomer  and  of 
the  inferior  turbinate  come  away,  and  a  perforation  of  the  hard  palate  may  result. 
It  is  astonishing  to  note  how  far  the  destructive  process  may  extend  before  advice 
is  sought,  and  it  is  evident  that  the  symptoms  may  be  trivial  until  great  damage 
has  been  done.  There  is  remarkably  little  pain,  with  the  exception  of  headache. 
The  presence  of  a  bony  sequestrum  is  indicated  by  intense  fcetor,  whilst  perforation 
of  the  palate  gives  rise  to  a  characteristic  alteration  of  the  voice  and  a  discharge 
of  liquid  through  the  nose  when  drinking.  In  the  pharynx  gummata  occur  on  the 
posterior  surface  of  the  soft  palate  and  on  the  laryngeal  walls  ;  these  deliquesce 
and  form  ulcers  ;  pieces  of  the  soft  palate  are  cut  away,  and  the  dense  cicatrical 
tissue  which  results  binds  the  remains  of  the  soft  palate  to  the  walls  of  the  pharynx. 
In  this  way  the  communication  between  the  nose  and  the  oro-pharynx  may  be 
completely  obliterated. 

Diagnosis. — When  the  external  nose  is  affected,  syphilis  must  be  distinguished 
from  lupus  by  the  more  rapid  destruction  of  tissue  and  the  absence  of  tubercles. 
When  the  disease  is  inside  the  nose,  an  extensive  ulceration  is  unlikely  to  be  due 
to  any  other  cause  than  syplnlis.  The  presence  of  large  sequestra  may  be  regarded 
as  pathognomonic  of  syphilis,  so  that  a  careful  search  for  carious  bone  must  always 
ho  made. 

Prognosis. — Impairment  or  loss  of  the  sense  of  smell  is  the  rule  after  extensive 
nasal  syphilis.  The  destruction  of  bone  is  irreparable,  and  the  nose  remains  wide 
and  dry,  with  a  great  tendency  for  crusts  to  accumulate  in  the  roomy  cavity. 

Treatment. — The  routine  general  treatment  for  syphilis  should  be  adopted. 
Locally  sequestra  must  be  removed  as  soon  as  they  become  loose.  The  cavities 
should  be  cleansed  regularly,  and  a  paint  containing  40  grains  of  nitrate  of  mercury 
ointment,  with  half  an  ounce  of  olive-oil  to  an  ounce  of  liquid  paraffin,  should  be 
applied  to  the  mucous  membrane. 
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ABSCESS  OF  THE  SEPTUM. 


Introduction. — A  septal  abscess  is  a  collection  of  pus  lying  beneath  the  rauco- 
periohondrium,  and  separating  it  from  the  cartilage. 

^Etiology. — It  is  met  with  more  frequently  in  children  than  in  adults,  but 
the  latter  are  not  exempt.  With  few  exceptions,  the  condition  is  bilateral.  The 
only  common  cause  is  a  blow  on  the  nose  ;  as  a  result  of  the  injury  a  hematoma 
is  formed,  which  becomes  infected.  In  rare  cases  a  septal  abscess  has  been  noted 
in  the  course  of  infectious  fevers,  and  infection  may  also  spread  from  a  carious  tooth 
or  carious  bone  in  the  neighbourhood. 

Symptomatology. — There  is  usually  a  history  of  an  injury  to  the  nose,  followed 
by  nasal  obstruction,  which  gradually  becomes  complete.  The  external  nose  is 
swollen,  tender,  and  sometimes  reddened.  A  rounded  fluid  swelling  appears  on 
each  side  of  the  septum  just  within  the  nasal  orifice.  The  two  swellings  fill  the 
nasal  fossa?  and  have  a  symmetrical  appearance.  The  mucous  membrane  is  acutely 
inflamed. 

Pathology. — A  mixture  of  jms  an(j  blood-clot  is  found  lying  between  the 
cartilage  and  muco-perichondrium.  The  cartilage  is  nearly  always  perforated, 
either  by  the  initial  injury  or  as  a  result  of  nercosis.  The  opening  thus  made 
allows  of  communication  between  the  two  sides.  In  a  few  cases  the  pus  is  confined 
to  one  side  of  the  septum. 

Diagnosis. — The  symmetrical  swellings  are  unlikely  to  be  mistaken  for  any 
other  condition  ;  should  there  be  any  doubt  as  to  the  nature  of  the  fluid,  a  small 
amount  can  be  withdrawal  by  means  of  an  aspirating  syringe. 

Prognosis.- — A  permanent  perforation  of  the  septum  may  remain  after  the 
abscess  has  been  drained,  and  in  some  cases  the  external  nose  has  fallen  in.  This 
may  be  a  result  of  the  original  injury,  which  has  hitherto  been  obscured  by  the 
swelling,  or  may  result  from  necrosis  of  the  cartilage  and  subsequent  contraction 
of  scar  tissue. 

Treatment. — A  free  incision  must  be  made  through  the  mucous  membrane  to 
release  the  pus,  and  the  lips  of  the  wound  must  be  kept  apart  by  means  of  a  dress- 
ing until  drainage  is  complete  ;  otherwise  they  soon  adhere  and  the  pus  accumulates 
once  more. 
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EPISTAXISi 

Bleeding  from  the  nose  of  a  child  is  such  a  common  event,  and  as  a  rule  of  so 
little  importance,  that  medical  advice  is  seldom  sought  on  account  of  it.  Never- 
theless the  bleeding  may  signify  the  presence  of  some  serious  local  or  general  disease, 
and  by  its  severity  and  frequent  recurrence  may  affect  the  general  health. 

^Etiology. — Bleeding  may  be  due  to  some  purely  local  cause  situated  within 
the  nose,  or  may  result  from  some  general  condition  of  the  blood  or  bloodvessels. 
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Local  Causes. — 1.  Of  the  local  causes,  the  most  frequent  is  the  presence  of  a 
group  of  dilated  vessels  in  the  mucous  membrane  covering  the  cartilage  of  the 
anterior  part  of  the  septum,  a  region  known  as  Kiesselbach's  area.  Any  cause 
of  local  congestion — e.g.,  blowing  of  the  nose  or  severe  cough — may  excite  haemor- 
rhage,  which  by  its  severity  or  frequent  repetition  may  be  very  troublesome. 

2.  Rhinitis  sicca  is  another  common  cause  of  epistaxis.  This  may  occur  at 
any  stage  :  during  the  separation  of  the  small  adherent  crusts,  or  from  an  ulcer  or 
the  margins  of  a  perforation.  The  amount  is  usually  small,  and  always  comes 
from  the  anterior  portion  of  the  septum. 

3.  Acute  rhinitis,  especially  in  infants  and  small  children,  is  often  accompanied 
by  a  small  amount  of  bleeding. 

4.  Ulceration.  Any  ulcer  inside  the  nose,  whether  due  to  lupus,  syphilis, 
growths,  or  foreign  body,  may  give  rise  to  bleeding  ;  but  in  such  cases  there  is  a 
blood-stained    discharge    rather   than   a   free   haemorrhage,   and   the    amount  is 


5.  Fibroma  of  the  naso-pharynx  frequently  gives  rise  to  severe  haemorrhage 
from  the  nose,  which  is  difficult  to  control  and  may  prove  fatal. 

6.  Bleeding  polypus  of  the  septum.  This  is  an  uncommon  tumour  found  on 
the  anterior  part  of  the  septum,  and  more  rarely  on  one  of  the  turbinates.  The 
growth  has  the  microscopic  appearance  of  an  angeioma,  and  bleeding  is  usually 
its  most  conspicuous  symptoms. 

7.  Injury  readily  excites  bleeding  from  the  delicate  vascular  mucous  membrane 
of  the  nose. 

General  Causes. — 1.  Diseases  of  the  blood.  In  leucocythaemia  and  all  the 
severe  anaemias  epistaxis  is  frequent,  and  is  apt  to  be  very  persistent. 

2.  Diseases  of  the  heart  and  bloodvessels.  On  three  occasions  the  writer  has 
seen  children  suffering  from  valvular  diseases  of  the  heart  admitted  to  hospital 
solely  on  account  of  bleeding  from  the  nose.  The  heart  should  always  be  examined 
when  there  is  troublesome  nose-bleeding  without  sufficient  local  cause.  Apart  from 
cardiac  lesions,  anything  which  obstructs  the  venous  flow  from  the  head  is  likely 
to  cause  epistaxis.  In  adults  degenerate  bloodvessels  give  rise  to  very  intractable 
epistaxis,  but  that  is  a  rare  event  in  children. 

3.  Infectious  fevers,  such  as  scarlet  fever,  measles,  influenza,  arc  frequently 
ushered  in  by  epistaxis,  seldom  severe. 

4.  Haemophilia,  scurvy,  and  purpura,  are  among  other  causes. 

Source  of  the  Blood. — In  all  the  foregoing  cases,  with  the  exception  of  those  in 
which  there  is  an  ulcer  or  a  tumour,  it  should  be  recognized  that  the  blood  almost 
invariably  conies  from  the  anterior  part  of  the  septum  ;  any  other  source  is  very 
uncommon.  Brown  Kelly  has  described  cases  in  which  the  bleeding  came  from 
the  ethmoidal  veins. 

Symptoms.— The  blood  runs  out  from  the  front  of  the  nose,  issuing  from  one 
nostril.  If  the  patient  tilts  up  the  head  or  lies  down,  the  blood  passes  backwards 
into  the  naso-pharynx  and  is  swallowed.  When  the  bleeding  from  one  side  of 
the  nose  is  very  free,  some  of  the  blood  may  come  out  of  the  other  nostril,  after 
passing  round  the  back  of  the  septum,  so  that  a  single  bleeding-point  causes  ap- 
parent bleeding  from  both  nostrils.  When  dependent  on  cardiac  disease  or  vascular 
degeneration,  the  bleeding  is  apt  to  be  profuse  and  has  a  tendency  to  recur,  and 
the  same  applies  in  those  cases  in  which  there  is  alteration  in  the  character  of  the 
blood. 
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Treatment. — Treatment  is  often  unnecessary,  but,  if  required,  simple  measures 
should  be  tried.  The  natural  tendency  of  the  patient  is  to  stoop  and  to  blow  the 
nose.  Both  of  these  acts  increase  the  congestion  of  the  nose,  and  therefore  encour- 
age the  bleeding.  It  is  better  that  the  patient  should  sit  upright,  the  head  being 
kept  cool  by  means  of  flannels  soaked  in  ice-cold  water  and  applied  to  the  face 
and  neck.  The  feet  should  be  immersed  in  a  hot  bath,  and  the  arms  raised  above 
the  head.  These  measures  will  suffice  in  many  cases,  but  if  not,  the  next  step  is 
to  apply  a  haemostatic  to  the  nasal  mucous  membrane.  For  this  purpose  a  mixture 
of  equal  parts  of  adrenalin  chloride,  1  in  1,000,  and  10  per  cent,  cocaine  hydro- 
chloride, is  the  best.  A  small  plug  of  cotton -wool  soaked  in  the  mixture  is  firmly 
pressed  against  the  bleeding  area.  The  pressure  may  be  relaxed  in  two  minutes, 
and  it  will  then  be  found  that  the  bleeding  has  ceased.  Oozing  may  continue  from 
the  blood  already  accumulated  in  the  nose,  and  create  the  false  impression  that 
the  hemorrhage  continues.  At  the  end  of  half  an  hour  the  wool  can  be  removed 
and  replaced  by  another  plug  covered  with  unguentum  hamamelidis.  It  is  desir- 
able that  the  nasal  mucous  membrane  should  be  kept  moist  with  this  preparation  for 
several  days  subsequently  in  order  to  avoid  the  formation  of  crusts.  Should  the 
bleeding  tend  to  recur,  the  mucous  membrane  must  be  anesthetized  and  the  bleed- 
ing vessel  touched  with  a  cautery  at  a  dull  red  heat.  In  those  rare  cases  in  which 
the  bleeding  does  not  come  from  the  anterior  part  of  the  septum,  the  bleeding- 
point  must  be  sought  for  and  pressure  applied  to  it  by  means  of  plugs  of  wool  or 
ribbon  gauze  moistened  with  the  mixture  mentioned.  Plugging  the  posterior 
nares  has  been  recommended  and  frequently  practised  on  unfortunate  patients. 
Before  adopting  this  method  of  treatment,  it  should  be  borne  in  mind  that  it  does 
not  apply  pressure  to  the  bleeding  vessel ;  that  it  is  horribly  uncomfortable  to  the 
patient  ;  that  there  is  a  real  risk  of  causing  otitis  media  ;  and  that,  as  far  as  the 
writer's  experience  goes,  it  is  never  necessary. 

REFERENCE. 
Brown  Kelly  :  Journal  of  Laryngology,  1900,  xv.  105. 


FOREIGN  BODIES  IN  THE  NOSE. 

Introduction.— Children  frequently  insert  small  objects  into  the  nose  when  at 
play,  although  it  is  difficult  to  understand  their  fondness  for  doing  so.  Pieces  of 
paper,  pieces  of  string,  beads,  shells,  bits  of  wool  from  blankets,  and  other  small 
objects,  may  be  found,  but  the  most  frequent  of  all  is  a  boot  button. 

Symptoms. — It  is  possible  for  a  foreign  body  to  remain  lodged  in  the  nose  for 
a  long  period  without  exciting  noticeable  symptoms.  "When  symptoms  do  arise, 
the  most  constant  phenomenon  is  a  discharge  from  one  nostril.  At  first  it  consists 
of  clear  watery  mucus  ;  later  it  becomes  purulent,  and  tinged  with  blood  from  time 
to  time.  The  upper  lip  is  sore  and  reddened.  The  discharge  may  become  offensive. 
In  addition,  the  nose  is  obstructed  more  or  less  completely  on  the  affected  side. 
With  such  symptoms  the  diagnosis  of  a  foreign  body  should  be  readily  made, 
without  any  reliance  on  the  history  or  the  absence  of  one. 

Pathology.— The  foreign  body  is  usually  lodged  in  the  anterior  part  of  the  nose, 
and  may  be  found  lying  between  the  inferior  turbinate  and  the  septum,  or  at  a 
somewhat  higher  level  opposite  the  upper  border  of  the  inferior  turbinate.    Its 
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presence  causes  the  mucous  membrane  to  be  red  and  swollen  in  all  cases, 
whilst  in  many  the  body  is  imbedded  in  a  mass  of  granulations  which  bleed  readily, 
and  from  which  the  purulent  and  offensive  discharge  proceeds.  A  foreign  body 
which  has  lain  in  the  nose  for  several  years  becomes  encrusted  with  a  layer  of 
earthy  salts,  chiefly  calcium  phosphate  and  calcium  carbonate,  and  it  is  in  this 
way  that  a  rhinolith  is  formed.  The  persistent  irritating  discharge  from  the 
nostril  may  set  up  an  eczematous  condition,  which  may  result  in  a  considerable 
narrowing  of  the  lumen. 

Diagnosis. — The  diagnosis  must  be  made  from  unilateral  membranous  rhinitis  ; 
the  symptoms  in  the  two  conditions  are  very  similar.  In  both  there  is  a  unilateral 
discharge  of  mucus  or  pus,  accompanied  by  occasional  bleeding  and  unilateral 
nasal  obstruction.  But  the  discharge  is  rarely  offensive  in  membranous  rhinitis, 
and  frequently  so  when  a  foreign  body  is  present.  In  order  to  differentiate  between 
the  two  conditions,  therefore,  it  ia  necessary  to  make  a  careful  examination  of  the 
nose  after  the  application  of  adrenalin  and  cocaine.  If  membranous  rhinitis  be 
present,  a  thick  white  membrane  will  be  seen  covering  the  mucous  membrane, 
and  a  portion  of  it  should  be  removed  for  bacteriological  examination.  On  the 
other  hand,  after  the  secretion  has  been  wiped  away,  the  foreign  body  may  come 
into  view,  and  then  its  character  and  consistency  can  be  ascertained  by  gentle 
probing. 

Treatment. — Having  made  certain  that  a  foreign  body  is  present,  the  next 
step  is  to  remove  it.  The  method  of  doing  this  depends  on  the  character  of  the 
object  and  its  consistence.  A  soft  body,  such  as  a  piece  of  string,  can  be  seized 
in  forceps  and  withdrawn  ;  but  this  method  is  not  suitable  for  a  hard  round  object, 
such  as  a  boot  button  or  a  bead.  It  is  very  difficult  to  grasp  either  of  these  objects 
firmly  with  the  ordinary  nasal  forceps,  and  an  attempt  commonly  results  in  the 
button  being  pushed  farther  in,  bleeding  is  set  up,  and  the  child  is  frightened, 
so  that  extraction  may  become  impossible  without  a  general  anaesthetic.  The 
best  plan  is  to  introduce  a  little  more  cocaine,  and  then  pass  a  blunt  hook  up  through 
the  middle  meatus  of  the  nose  until  it  is  well  behind  the  button  ;  the  hook  is  then 
drawn  downwards  and  forwards,  and  brings  out  the  foreign  body.  If  this  method 
be  adopted,  it  will  be  found  that  a  general  anfesthetic  is  rarely  necessary.  Occa- 
sionally the  patient  may  be  seen  soon  after  the  introduction  of  the  foreign  body, 
and  before  it  has  become  fixed.  A  little  snuff  should  then  be  introduced  into  the 
nostrils,  and  in  the  violent  sneezing  which  results  it  is  probable  that  the  foreign 
body  will  be  expelled. 

ADENOIDS. 

Synonyms. — Adenoid  vegetations ;  Pharyngeal  tonsils. 

Introduction.— The  term  "adenoids"  is  applied  to  hypertrophy  of  the 
lymphoid  tissue  on  the  roof  and  back  wall  of  the  naso-pharynx.  The  first  com- 
prehensive account  of  the  condition  was  given  by  Wilhelm  Meyer  of  Copenhagen, 
under  the  title  of  "  Adenoid  Vegetations,"  in  1868. 

Myology— Age— Adenoids  may  appear  during  the  first  year  of  life  ;  pads  of 
a  size  sufficient  to  cause  nasal  obstruction  have  been  removed  from  infants  six 
months  old.  At  the  age  of  three  years  adenoids  are  exceedingly  common,  and 
remain  so  during  the  succeeding  years  of  childhood.     At  the  age  of  ten  there  is  an 
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appreciable  diminution  in  the  number  of  cases,  whilst  from  the  age  of  fifteen  onwards 
the  condition  becomes  relatively  uncommon. 

In  400  cases  operated  upon  in  the  Throat  Department  of  St.  Bartholomew's 
Hospital,  the  ages  were  as  follows  : 


Age  of  Patient. 

Number  of  C.ises. 

2 

10 

3 

18 

4 

23 

5 

37 

6 

36 

7 

313 

8 

24 

9 

32 

10 

24 

11 

31 

12 

30 

13 

40 

14 

19 

15 

15 

16 

10 

17 

4 

IS 

5 

19 

1 

Over  19 

5 

The  incidence  amongst  the  general  population  of  children  is  extraordinarily 
high.  Cheatle  examined  1,000  children  of  poor  parentage,  and  found  adenoids  in 
434.  Yearsley  examined  1,246  London  school-children,  and  foimd  that  37-7  per  cent. 
had  adenoids.  These  numbers  include  children  in  whom  no  symptoms  had  been 
observed  by  the  parents  or  teacher.  In  East  Suffolk  7,790  school-children  were 
examined  by  Stewart,  who  found  adenoids  or  enlarged  tonsils  in  1,266,  or,  roughly, 
16  per  cent.  This  lower  figure  is  accounted  for  by  the  fact  that  he  included  only 
those  patients  in  whom  the  tonsils  and  adenoids  were  causing  symptoms.  Sex 
has  no  influence. 

Heredity. — It  is  by  no  means  rare  to  find  that  every  member  of  a  family  suffers 
from  adenoids,  and  in  such  a  case  one  or  other  of  the  parents  is  almost  certain  to 
have  suffered  in  a  similar  way  in  earlier  life.  The  Hebrew  race  is  alleged  to  be 
peculiarly  susceptible. 

Climate. — The  experience  of  those  who  practise  in  warm,  dry  climates  is  that 
adenoids  are  much  less  frequent  than  in  those  countries  where  the  weather  is  cold 
and  damp. 

Exciting  Cause. — Although  in  many  cases  the  onset  of  symptoms  is  so  gradual 
that  no  date  can  be  fixed,  yet  in  others  the  symptoms  suddenly  become  prominent 
after  an  acute  rhinopharyngitis  or  a  specific  fever,  such  as  measles.  At  present 
the  trend  of  opinion  is  in  favour  of  the  hypothesis  that  the  enlargement  of  the 
lymphoid  follicles  of  the  naso-pharynx  is  a  response  to  infection.  Inherited  syphilis 
has  been  held  responsible,  but,  although  adenoids  are  often  present  in  that  disease, 
there  is  no  satisfactory  evidence  of  a  causal  connection.  The  question  of  a  tuber- 
culous infection  is  discussed  under  the  heading  of  Pathology. 

Symptomatology. — Adenoids  may  be  present  and  give  rise  to  no  symptoms. 
The  most  conspicuous  symptom  is  obstruction  to  nasal  respiration,  the  degree  of 
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obstruction  depending  on  trie  completeness  with  which  the  mass  fills  the  naso- 
pharynx. During  the  daytime  the  patient  breathes  heavily,  especially  when 
eating,  the  voice  is  thick,  and  the  mouth  is  kept  open.  At  night  there  is  snoring, 
always  more  marked  when  the  patient  has  a  cold.  The  hearing  is  dull,  and  attacks 
of  earache  are  frequent ;  colds  are  common,  and  tend  to  persist  a  long  time.  The 
facial  appearance  may  be  very  striking.  In  severe  cases  the  expression  is  vacant, 
the  lower  jaw  is  allowed  to  droop,  and  the  upper  lip  is  retracted,  allowing  the  incisor 
teeth  to  appear.  The  nose  is  pinched,  the  nostrils  narrow,  and  the  aloe  fall  in  during 
inspiration.  It  should  be  noted  that  with  this  type  of  face  the  arch  of  the  palate 
is  high  and  the  alveolar  arch  flattened,  whilst  the  teeth  are  crowded  and  displaced. 
Some  believe  that  this  type  of  jaw  is  inherited,  and  that  the  presence  of  adenoids 
is  a  coincidence  ;  others  maintain  that  the  shape  of  the  jaw  is  the  result  of  the  pro- 
longed mouth-breathing,  and  is  therefore  due  to  adenoids.  It  is  certainly  very 
difficult  to  establish  free  nasal  respiration  in  such  cases  by  merely  removing  the 
adenoids.  The  voice  lacks  resonance,  and 
all  those  sounds  for  which  a  free  nasal  passage 
is  essential  are  altered.  Thus  "  king  "  becomes 
"  kig,"  "  nine  "  becomes  "  dide,"  and  so  on. 
Ear.  —  Adenoids  are  by  far  the  most 
common  cause  of  affections  of  the  middle 
ear  during  childhood,  and  the  aural  compli- 
cations arising  from  them  are  of  great  fre- 
quency and  importance.  The  combination 
of  hardness  of  hearing  and  nasal  obstruction 
produces  in  some  children  a  lack  of  attention 
and  heaviness  of  demeanour  which  is  mistaken 
for  stupidity  (aprosexia). 

Larynx. — The  larynx  is  more  subject  to 
inflammatory  attacks  when  adenoids  are 
present ;  recurrent  attacks  of  bronchitis  are 
also  frequent. 

During  sleep  the  natural  tendency  of  the 
child  is  to  return  to  nose  breathing ;  the 
obstruction  to  respiration  then  becomes  more 
prominent,  and  if  the  tonsils  are  enlarged 
the    child    may    have    serious    difficulty    in 

obtaining  sufficient  air  for  the  maintenance  of  good  health.  The  poor  supply 
of  oxygen  impairs  the  general  nutrition  and  gives  rise  to  stunted  growth  and 
anaemia. 

Suffocative  attacks  also  occur,  during  which  the  breathing  becomes  more  and 
more  difficult,  until  the  child  wakes  with  a  start,  gets  fresh  air  by  opening  its 
mouth,  and  then  dozes  off  again.  The  strain  of  respiration  influences  the  develop- 
ment of  the  chest  wall,  and  results  in  falling  in  of  part  of  it,  so  that  a  pigeon-breast 
or  other  deformity  may  arise. 

The  following  conditions  have  a  doubtful  relationship  with  adenoids  : 
Asthma.— In  patients  suffering  from  true  spasmodic  asthma,  removal  of  adenoids 
is  seldom  of  any  benefit  to  that  affection  ;  when  the  asthmatic  attacks  are  asso- 
ciated with  chronic  bronchitis,  removal  often  causes  a  marked  diminution  in  the 
frequency  of  the  seizures. 
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Epilepsy. — Sendziak,  in  a  report  on  1,UUU  operations  for  adenoids,  mentions 
the  cure  of  7  cases  and  the  partial  relief  of  18  others  ;  this  is  in  accordance  with 
general  experience. 

Nocturnal  Enuresis  is  not  cured  by  removal  of  adenoids,  though  it  is  always 
advisable  to  get  rid  of  this  possible  cause  of  irritation. 

Pathology. — Lymphoid  follicles  are  found  in  the  naso-pharyngeal  mucous 
membrane  of  every  child.  It  is  only  when  they  become  hypertrophied  to  a  degree 
that  is  considered  pathological  that  the  term  "  adenoids  "  is  employed.  The  mass 
which  is  formed  lies  on  the  back  wall  and  roof  of  the  naso-pharynx,  grooved  by 
deep  longitudinal  furrows  which  separate  it  into  a  number  of  ridges,  usually  five. 
The  covering  is  of  columnar  ciliated  epithelium,  dipping  down  into  the  folds.  The 
bulk  of  the  swelling  consists  of  lymphoid  tissue,  arranged  in  regular  follicles,  sup- 
ported by  a  delicate  fibrous-tissue  framework.  In  older  patients  the  growth 
becomes  fibrous.  The  summits  of  two  ridges  may  unite  and  enclose  a  space,  which 
becomes  a  cyst  or  abscess.  Search  for  evidence  of  tuberculosis  has  been  made 
with  varying  results.  Piffi  found  histological  evidence  of  tubercle  in  3  per  cent.; 
Lartigau  and  Nicoll  found  it  in  12  of  the  75  cases  they  examined.  On  the  other 
hand,  Macfadyen  and  MacConkey,  in  a  series  of  inoculation  experiments  with  guinea- 
pigs,  could  obtain  no  evidence  of  tubercle  in  44  specimens.  Nobecourt  and  Tixier's 
experiments  led  them  to  a  similar  conclusion.  Adenoids  may  undoubtedly  be 
tuberculous ;  the  writer  has  seen  three  examples.  There  is,  however,  as  is 
obvious  from  the  foregoing  statistics,  no  reason  for  believing  that  any  large  pro- 
portion of  these  vegetations  are  due  to  tuberculous  infection. 

Diagnosis. — Diagnosis  is  rarely  difficult.  In  many  cases  it  is  possible  to  view 
the  postnasal  space  by  means  of  a  mirror.  If  the  symptoms  are  present  in  a  child 
under  eight  years  of  age,  and  the  tonsils  are  much  enlarged,  adenoids  may  be 
inferred  with  a  great  degree  of  certainty  ;  at  a  later  age  enlarged  tonsils  are  often 
present  without  adenoids.  In  all  doubtful  cases  a  digital  examination  should  be 
made.  Congenital  atresia  of  the  choana?  dates  from  birth,  and  may  cause  obstruc- 
tion of  one  or  both  nostrils  ;  it  can  be  diagnosed  by  inserting  the  tip  of  the  finger 
into  the  choana  and  feeling  the  occluding  membrane.  Chronic  rhinitis  causes 
very  similar  symptoms,  but  can  be  distinguished  by  a  careful  inspection  of  the 
nasal  fossee  from  the  front.  Deviation  of  the  septum  is  often  thought  to  be  a  sufri- 
cient  explanation  of  nasal  obstruction.  In  the  writer's  experience  severe  symptoms 
always  indicate  the  presence  of  adenoids  as  well,  the  removal  of  which  will  probably 
give  adequate  relief.  Paralysis  of  the  soft  palate  occasionally  leads  to  a  mistaken 
diagnosis  of  adenoids,  owing  to  the  loud  snoring.  In  its  early  stages,  a  fibroma 
of  the  naso-pharynx  causes  symptoms  exactly  similar  to  those  of  adenoids,  but 
the  steady  progress  of  the  obstruction  and  the  associated  attacks  of  cpistaxis 
should  be  a  sufficient  indication  for  a  digital  examination,  when  the  smooth  round 
hard  tumour  is  easily  differentiated  from  the  soft  pad  of  adenoids. 

Prognosis. — The  prognosis  is  excellent.  Colds  are  less  severe ;  nasal  respira- 
tion is  re-established  ;  hearing  recovers  ;  and  the  general  nutrition  is  improved. 
Nevertheless,  when  the  palate  has  a  very  high  arch,  mouth-breathing  is  apt  to 
persist ;  deformities  of  the  chest  may  also  remain,  in  spite  of  exercises,  although 
they  tend  to  become  less  conspicuous. 

Eecukrence. — If  the  patient  be  three  years  of  age  or  less,  there  is  a  definite 
risk  of  recurrence,  even  after  an  efficient  operation  has  been  performed.    Fruin 
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the  age  of  six  upwards  recurrence  becomes  very  uncommon,  and  is  then  usually 
ascribed  to  incomplete  removal,  though  unjustly  perhaps.  When  three  or  more 
operations  are  required,  it  is  almost  certain  that  an  incorrect  diagnosis  or  an 
inefficient  operator  is  to  blame. 

Treatment. — All  large  masses  should  be  removed,  and  even  small  pads,  if 
there  is  reason  to  believe  that  they  are  infecting  the  middle  ear  or  giving  rise  to 
febrile  attacks.     Small  vegetations  accidentally  discovered  may  be  left  alone. 

Breathing  exercises  have  not  proved  a  satisfactory  substitute  for  operation, 
and  it  is  clear  that  when  the  obstruction  is  considerable  exercises  with  the  mouth 
shut  tend  to  exaggerate  the  deformity  of  the  chest  walls.  The  operation  is  best 
performed  under  a  general  anaesthetic.  The  use  of  chloroform  is  attended  with 
more  risk  than  that  of  the  A.C.E.  mixture.  The  cough  reflex  should  not  be 
abolished.  The  growths  are  removed  in  one  piece  by  means  of  a  curette,  or  in  many 
pieces  by  Lowenburg  forceps.  After  the  removal  the  postnasal  space  is  to  be 
carefully  examined  for  any  small  fragments  that  remain,  and  the  finger  is  inserted 
into  each  choana  to  ascertain  that  the  passage  is  clear.  The  patient  must  remain 
in  bed  for  two  days,  and  indoors  for  the  remainder  of  the  week  ;  no  other  treatment 
is  necessary,  and  local  applications  are  dangerous.  When  convalescence  is 
established,  a  course  of  exercises  designed  to  improve  the  chest  movements  is 
of  great  service. 
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RETROPHARYNGEAL  ABSCESS. 

Introduction.— Retropharyngeal  abscess  is  the  term  applied  to  collections 
of  pus  which  lead  to  a  bulging  forward  of  the  wall  of  the  pharynx.  When  con- 
sidering this  subject,  it  is^of  advantage  to  divide  the  cases  into  two  distinct  groups  : 

1.  Collections  of  pus  in  the  retropharyngeal  space  proper. 

2.  Collections  of  pus  which  lie  between  the  vertebral  column  and  the  preverte- 
bral fascia. 

The  former  group  constitutes  the  ordinary  retropharyngeal  abscess  of  infants. 
The  second  group  includes  those  abscesses  which  are  secondary  to  tuberculous 
caries  of  the  spine.  The  distinction  is  important  because  the  treatment  is  different 
in  the  two  cases. 

1.  Retropharyngeal  Abscess.— In  these  cases  the  pus  lies  in  the  space  between 
the  posterior  or  lateral  wall  of  the  pharynx  and  the  prevertebral  fascia. 

^TiOLOGY.-It  is  essentially  a  disease  of  infancy  and  early  childhood.  About 
half  the  cases  occur  in  children  under  the  age  of  one  year.  The  greatest  incidence 
occurs  at  the  age  of  six  to  twelve  months,  and  there  is  diminished  frequency  m 
each  succeeding  year  until  the  age  of  four,  after  which  it  is  very  uncommon.     The 
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explanation  offered  for  this  age  incidence  is  that  the  lymph  glands  in  the  retro- 
pharyngeal space  disappear  between  the  fourth  and  fifth  years.  The  priniarv 
infection  is  of  the  adenoid  tissue  of  the  wall  of  the  pharynx,  and  spreads  to  the 
retropharyngeal  tissue,  leading  to  abscess  formation.  It  may  be  noted  that  in 
infants  retropharyngeal  abscess  appears  to  take  the  place  of  peritonsillar  abscess 
in  older  patients.  We  therefore  find  an  acute  pharyngitis  preceding  the  abscess  as  its 
most  common  cause.  The  pharyngitis  may  be  primary  or  may  follow  measles  or 
some  other  infection.  Other  causes  are  much  less  frequent.  Pus  from  suppurating 
deep  cervical  glands  may  make  its  way  into  the  retropharyngeal  space,  but  more 
commonly  gives  rise  to  a  swelling  which  pushes  in  the  side-wall  of  the  pharynx. 
Fallas  collected  twenty -six  cases  in  which  pus  from  the  mastoid  made  its  way  by 

various  routes  to  the  retropharyngeal 
tissue.  Lastly,  in  rare  cases  a  wound  of 
the  pharynx  may  be  the  cause. 

Symptomatology.  —  The  two  pro- 
minent symptoms  are  dyspnoea  and 
dysphagia.  A  snoring  noise  is  noticed 
first,  which  gradually  becomes  more  and 
more  intense  until  it  develops  into  severe 
dyspnoea  and  suffocation  is  threatened. 
The  breathing  is  at  its  worst  when  the 
child  is  lying  on  its  back,  and  may  be 
relieved  to  some  extent  by  turning  it  to 
the  prone  position.  The  cry  often  has  a 
peculiar  muffled  character.  The  difficulty 
in  swallowing  appears  later  than  the 
dyspnoea,  and  gradually  increases  until 
a  stage  is  reached  in  which  it  is  im- 
possible to  feed  the  child.  Severe 
dysphagia  indicates  a  large  abscess 
situated  low  down.  On  inquiry  it  is 
found  that  the  urgent  symptoms  have 
been  preceded  for  two  or  three  weeks  by 
a  less  noticeable  illness  in  which  there 
was  evidence  of  a  sore  throat.  A  collec- 
tion of  tender  swollen  glands  is  found  in 
the  neck  on  the  affected  side,  and  on  examination  of  the  interior  a  rounded 
swelling  is  seen  bulging  forward  the  back -wall  of  the  pharynx.  It  is  situated  to 
one  side  or  other  of  the  middle  line,  and  is  never  central.  It  is  dark  red  in 
colour,  and  fluctuates  on  pressure.  Should  the  frothy  mucus  obscure  the  view, 
a  careful  digital  examination  must  be  made.  A  pale  yellow  area  on  the  swelling 
may  indicate  the  spot  at  which  the  abscess  is  about  to  rupture.  Fitzwilliams 
points  out  that  there  is  no  rigidity  of  the  neck  when  the  abscess  is  purely  retro- 
pharyngeal, and  that  this  symptom,  which  is  usually  present,  depends  upon  inflam- 
mation of  the  cervical  glands  affecting  the  muscles. 

Post-Adenoid  Abscess. — The  same  author  also  calls  attention  to  a  special 
variety  of  abscess  in  this  neighbourhood  which  he  calls  "  post-adenoid  abscess." 
The  special  feature  of  this  uncommon  form  of  abscess  is  that  it  is  situated  between 


Fin.  22. — Retropharyngeal  Abscess, 
pressing  forwards  on  the  root  of 
the  Tongue  and  the  Larynx. 

From  a  boy  aged  two  and  a  half  years,  ad- 
mitted to  hospital  for  urgent  dyspnoea 
of  two  days'  duration.  From  the  Mu- 
seum of  St.  Bartholomew's  Hospital.) 
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the  layer  of  adenoids  and  tlie  pharyngeal  aponeurosis,  and  therefore  higher  up 
than  an  ordinary  retropharyngeal  abscess.  It  is  in  the  middle  line,  and  may 
extend  to  the  roof  of  the  naso-pharynx.  Its  presence  gives  rise  to  severe  nasal 
obstruction,  but  does  not  cause  dysphagia.  A  diagnosis  is  made  by  the  finger 
encountering  a  firm  fluctuating  swelling  in  the  situation  of  ordinary  adenoids. 

Diagnosis. — Ketropharyngeal  abscess  has  been  mistaken  for  laryngeal 
diphtheria  on  many  occasions,  and  more  than  one  house-surgeon  has  fallen  into 
this  error.  The  combination  of  dyspnoea  and  dysphagia  in  an  infant  should 
always  lead  to  a  careful  examination  of  the  back  of  the  pharynx,  both  by 
inspection  and  palpation,  and  the  diagnosis  is  then  quite  easy. 

Prognosis. — Evacuation  of  the  abscess,  whether  spontaneous  or  by  surgical 
means,  is  followed  by  rapid  recovery.  If  it  be  allowed  to  remain  untreated,  there  is 
grave  danger  of  death  from  suffocation  or  exhaustion  before  the  abscess  bursts, 
and  even  after  that  event  such  rare  accidents  as  haemorrhage  from  the  deej)  vessels 
of  the  neck  or  inhalation  of  the  pus  into  the  lungs  have  been  reported. 

Treatment. — The  abscess  should  be  opened  at  the  earliest  possible  moment. 
A  pair  of  sharp-pointed  sinus  forceps  should  be  thrust  into  the  abscess  and  the  points 
widely  separated.  Care  must  be  taken  to  hold  the  child  in  such  an  attitude  that 
the  pus  runs  into  the  mouth  and  not  into  the  larynx  ;  at  the  same  time  the  opening 
must  be  carried  down  to  the  lowest  part  of  the  abscess  so  as  to  avoid  the  necessity 
of  a  second  operation.  Should  death  from  asphyxia  appear  imminent,  it  may  seem 
necessary  to  perform  tracheotomy  ;  but  such  an  operation  should  be  avoided  if 
possible,  and  can  usually  be  averted  by  hooking  the  back  of  the  tongue  forwards 
by  means  of  the  finger,  and  so  allowing  air  to  enter  the  larynx.  When  an  abscess 
is  due  to  suppuration  in  the  cervical  gland,  around  the  carotid  sheath,  and  also 
forms  an  external  swelling  in  the  neck,  it  is  better  to  drain  it  by  an  external  incision 
in  front  of,  or  behind,  the  sterno-mastoid,  as  seems  best  in  the  individual  case. 

2.  Abscesses  Secondary  to  Spinal  Caries. — In  this  place  it  is  only  intended  to 
call  attention  to  the  main  features  which  distinguish  this  group  from  the  preceding. 
As  already  stated,  these  abscesses  are  situated  between  the  vertebrae  and  the  pre- 
vertebral fascia. 

^Etiology. — The  disease  is  by  no  means  confined  to  infants,  nor  even  to  chil- 
dren, although  they  are  the  most  numerous  sufferers.  The  primary  lesion  is  caries 
of  the  upper  cervical  vertebrae.  The  tuberculous  pus  which  results  therefrom 
collects  behind  the  prevertebral  fascia,  and  gradually  forms  a  prominent  swelling, 
which  slowly  moves  in  a  downward  direction. 

Symptoms  and  Diagnosis. — The  symptoms  are  the  same  as  those  of  the  other 
variety — namely,  increasing  dyspnoea  and  dysphagia.  Their  onset  is,  however, 
much  more  gradual.  The  patient  is  not  feverish,  and  there  is  no  history  of  an 
acute  infection.  The  existence  of  spinal  caries  may  be  known  already,  and  if  it 
be  not,  the  stiff  carriage  of  the  head,  the  rigidity  of  the  neck  muscles,  the  pain 
elicited  by  pressure  on  the  head,  should  call  attention  to  it ;  the  abscess  itself  is 
distinctly  less  tender  on  pressure. 

Treatment.— These  abscesses  must  always  be  opened  through  the  neck.  The 
incision  is  usually  made  behind  the  sterno-mastoid,  and  the  pus  is  reached  by 
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burrowing  behind   the  carotid  sheath.     In  this  way  it  is  possible  to  keep  tlio 

wound  absolutely  aseptic,  whereas  if  the  opening  is  made  through  the  pharyngeal 

wall  it  is  impossible  to  attain  that  condition.     The  cervical  caries  must  of  course 

receive  treatment. 
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TUMOURS  OF  THE  NOSE. 

Innocent  Tumours — Introduction. — Intranasal  tumours  are  uncommon  at  any 
age,  and  particularly  rare  in  children.  Of  innocent  tumours  the  following  varieties 
are  met  with  : 

Papilloma. 

Glioma. 

Chondroma. 

Fibroma. 

Papilloma. — Small  papillomata  are  seen  occasionally  inside  the  nose.  They 
are  situated  on  the  anterior  part,  of  the  septum,  or  more  rarely  on  the  anterior  end 
of  the  inferior  turbinate.  Small  specimens  cause  no  symptoms,  and  are  found 
during  routine  examination  ;  the  larger  grow  to  the  size  of  a  small  cherry,  and  give 
rise  to  a  certain  amount  of  nasal  obstruction.  The  growth  consists  of  a  delicate 
connective  tissue,  covered  with  several  layers  of  squamous  epithelial  cells.  In 
rare  cases  large  growths  have  been  observed,  causing  nasal  obstruction.  These 
are  situated  deeper  in  the  nose,  and  may  give  rise  to  free  haemorrhage.  The  epithe- 
lium which  constitutes  their  covering  is  transitional  rather  than  squamous. 
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Glioma. — Glioma  of  the  nose  is  an  exceedingly  rare  tumour.  Two  examples 
of  it  have  been  recorded  by  Payson  Clark.  In  each  case  the  tumour  was  present 
at  birth  as  a  pinkish-grey  polypoid  mass,  which  caused  obstruction  of  the  left 
nostril.  In  one  case  the  swelling  also  caused  deformity  of  the  external  nose.  The 
tumours  were  composed  of  neuroglia  ;  they  were  covered  by  mucous  membrane, 
but  were  not  encapsulated.  They  did  not  exhibit  any  tendency  to  recurrence 
after  removal.  In  neither  case  was  the  exact  point  of  attachment  discovered, 
but  there  was  no  evidence  of  any  direct  connection  with  the  interior  of  the  cranial 
cavity.  It  appears  probable  that  they  arise  as  a  result  of  some  error  of  develop- 
ment. 
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Chondroma. — Chondroma  is  another  rare  tumour  of  which  few  examples  have 
been  recorded.     The  patients  are  young,  nearly  all  being  under  the  age  of  twenty- 
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five.  The  tumours  usually  arise  from  the  ethmoid,  but  may  be  attached  to  the 
septum  or  the  lower  part  of  the  outer  wall.  They  grow  slowly,  forming  hard 
rounded  swellings  which  cause  nasal  obstruction,  and  in  some  cases  neuralgic 
pains.  When  the  growths  attain  a  greater  size,  they  invade  the  orbits  and  displace 
the  eyes  ;  they  expand  the  nose,  producing  the  terrible  deformity  of  the  face  known 
as  "  frog-face  "  ;  they  encroach  on  the  Cranial  cavity,  and  finally  cause  death  by 
pressure  on  the  brain  or  from  exhaustion.  In  some  cases  the  tumours  grow  with 
considerable  rapidity,  and  it  appears  impossible,  with  our  present  knowledge,  to 
draw  a  sharp  distinction  between  chondro-sarcoma  and  chondroma.  An  extensive 
operation  in  the  early  stage  of  the  growth  offers  the  only  chance  of  relief. 

REFERENCE. 

Uffenorde:  Arohiv  fiir  Laryngologic,  1908,  xx.  255. 


■feir 


Fig.  23— Glioma  of  Nose,  partly  covered  by  Mucous  Membrane. 

Fibroma  of  the  Naso-Pharynx— Introduction— Although  less  rare  than 
those  just  mentioned,  these  tumours  are  by  no  means  common.  They  exhibit  a 
well-marked  tendency  to  recur  after  removal,  and  on  that  account  have  been  called 
"  recurrent  fibromata."  When  the  difficulty  of  removal  is  borne  in  mind,  it  appears 
probable  that  such  recurrence  is  evidence  of  an  incomplete  operation  rather  than  of 
malignancy,  for  secondary  growths  in  the  lymph  glands  and  general  dissemination 
are  unknown.  Moreover,  it  has  been  asserted  that  spontaneous  retrogression 
occurs  after  the  age  of  twenty-five. 

^Etiology.— The  age  and  sex  distribution  are  remarkable.     The  disease  is  con- 
,A  ,|mnot  «™r-iT,pi-o-»W  +n  mnl«    n.iid  thev  become  affected  between  the  ages  of 


fined  almost  exclusively  to  males,  and  they  become 
ten  and  twenty. 
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Symptomatology. — The  chief  symptoms  are  nasal  obstruction  and  epistaxis. 
The  nasal  obstruction  is  of  gradual  onset,  and  at  first  is  unilateral.  As  the  tumour 
grows,  the  other  nostril  also  becomes  obstructed,  but  seldom  as  completely  as  that 
first  affected.  As  a  result  of  the  nasal  obstruction,  the  patient's  voice  is  altered 
in  quality,  deafness  and  other  middle-ear  complications  are  common,  and  in  some 
cases  there  is  a  remarkable  sleepiness.  The  epistaxis  is  variable  ;  in  some  cases 
there  is  only  occasional  trivial  haemorrhage,  but  in  others  profuse  bleeding  recurs, 
and  reduces  the  patient  to  a  state  of  grave  anaemia.  When  allowed  to  grow  un- 
checked, the  tumour  presses  on  the  bony  walls  of  the  nose,  expands,  and  finally 
perforates  them.  The  growth  finds  its  way  into  the  maxillary  antrum  and  other 
sinuses,  and  through  the  spheno-maxillary  fossae  into  the  cheek.  It  also  invades 
the  orbits,  displacing  the  eyeballs,  and  by  growing  downwards  may  appear  in  the 
pharynx  or  perforate  the  hard  palate. 

Pathology. — The  tumour  may  be  a  single  rounded  mass  or  lohulated.  It 
grows  from  the  periosteum  by  a  broad  base.  The  exact  point  of  origin  is  difficult 
to  ascertain.  In  some  cases  it  is  attached  to  the  outer  wall  and  roof  of  the  ohoana, 
just  anterior  to  the  naso-pharynx  ;  in  others  it  is  alleged  to  grow  from  the  roof  of 
the  naso-pharynx,  although  this  was  not  true  of  any  specimen  examined  by  the 
writer.  Microscopically  it  is  found  to  consist  of  dense  fibrous  tissue.  There  is  a 
covering  of  mucous  membrane,  and  usually  some  large  vascular  spaces  which  are 
the  source  of  the  haemorrhage. 

Diagnosis. — The  condition  is  distinguished  from  adenoids  by  the  fact  that 
only  one  nostril  is  blocked  up  at  first,  by  the  steadily  progressive  character  of  the 
symptoms,  and  by  the  presence  of  an  extremely  hard  rounded  tumour  in  the  naso- 
pharynx, which  is  almost  immovable.  Nasal  polypi  are  never  so  hard,  nor  do  they 
bleed,  and  as  compared  with  a  fibroma  they  are  freely  movable.  The  sarcomata 
grow  much  more  rapidly,  and  are  softer  in  texture. 

Prognosis. — The  condition  is  serious.  If  allowed  to  remain,  the  tumour 
threatens  life,  whilst  removal  is  difficult  and  not  free  from  danger.  As  already 
mentioned,  there  is  a  belief  that  these  tumours  cease  to  grow  after  the  age  of 
twenty-five. 

Treatment. — The  removal  of  these  growths  is  a  matter  of  considerable  diffi- 
culty, for  the  tumour  is  attached  firmly  in  a  somewhat  inaccessible  situation,  and 
haemorrhage  may  be  alarming.  It  is  possible  to  remove  a  small  growth  by  means 
of  a  strong  wire  snare.  In  the  case  of  a  larger  growth  the  tumour  can  be  gripped 
by  forceps  in  the  postnasal  space,  whilst  its  base  is  separated  from  the  bone  by 
means  of  a  periosteal  elevator  inserted  through  the  nostril.  When  the  growth  is 
too  large  to  be  attacked  in  this  way,  access  should  be  obtained  by  an  external 
incision  and  resection  of  a  sufficient  amount  of  the  outer  bony  wall  of  the  nose.  In 
the  larger  operation  it  is  better  to  perform  a  preliminary  tracheotomy  and  plug  the 
laryngo-pharynx.  The  method  of  Nelaton,  in  which  the  soft  palate  is  divided  and 
part-  of  the  hard  palate  cut  away,  is  not  advisable  ;  it  does  not  give  good  exposure 
of  the  nasal  part  of  the  tumour,  and  may  permanently  injure  the  voice. 
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Malignant  Tumours — Sarcoma — Introduction. — Malignant  tumours  growing 
in  the  noses  of  children  are  almost  invariably  sarcomata.  This  is  in  contrast  to  the 
condition  found  in  adults,  in  whom  there  is  a  striking  preponderance  of  carcinoma 
over  sarcoma. 

^Etiology. — No  causative  factors  are  known.  The  belief  at  one  time  current, 
that  nasal  polypi  and  sinus  suppuration  were  predisposing  causes,  has  now  been 
abandoned. 

Symptomatology. — The  growth  gives  rise  to  obstruction  of  one  nostril,  which 
becomes  complete  in  a  few  months.  At  the  same  time  clear  mucus  runs  from  the 
nostril.  Extension  of  the  growth  in  an  outward  direction  leads  to  obstruction  of 
the  nasal  duct  and  filling  of  the  antrum.  Invasion  of  the  orbit  gives  rise  to  prop- 
tosis  and  elevation  of  the  eyeball.  When  pursuing  an  unchecked  course,  ulcera- 
tion of  the  nasal  portion  of  the  growth  supervenes,  and  the  discharge  becomes 
watery,  sanious,  and  foetid.  Still  later  the  tissues  of  the  face  are  infiltrated,  and 
the  growth  makes  its  way  into  the  cranial  cavity.  The  appearance  presented  in 
the  earlier  stages  is  that  of  a  pink,  smooth,  rounded  swelling  filling  the  nasal  fossa. 
Later,  gelatinous  masses  resembling  polypi,  and  pale  necrotic  areas,  are  visible. 

Pathology. — The  tumours  are  frequently  round-celled  or  small  spindle-celled 
sarcomata.  Melanotic  sarcoma  has  been  described.  Their  point  of  origin  is  the 
outer  wall  of  the  nose,  in  the  neighbourhood  of  the  middle  turbinate.  Exception- 
ally they  grow  from  the  septum  or  some  other  part  of  the  nose. 

Diagnosis. — Diagnosis  is  made  from  innocent  growths  by  the  rapid  progress 
of  the  symptoms,  by  evidence  of  early  invasion  of  the  antrum  and  orbit,  and  by 
microscopical  examination.  For  the  latter  investigation  it  is  all-important  that  a 
large  piece  of  the  swelling  should  be  removed  ;  otherwise  the  microscopical  appear- 
ances may  be  easily  misinterpreted. 

Prognosis. — The  prognosis  is  bad.  Early  diagnosis  is  seldom  made,  and 
efficient  removal  is  difficult.     Rapid  recurrence,  ending  in  death,  is  the  rule. 

Treatment. — Intranasal  operations  are  unsuitable  for  this  form  of  growth. 
The  upper  jaw  should  be  removed  on  the  affected  side,  and  as  much  of  the  lateral 
mass  of  the  ethmoid  as  is  possible  should  be  taken  away. 

Fibro-Sarcoma. — In  addition  to  the  growths  of  unquestionable  malignancy 
just  described,  mention  must  be  made  of  a  group  of  tumours  usually  included 
under  the  title  of  "  sarcoma,"  but  exhibiting  much  less  definite  evidence  of 
malignancy.  In  their  clinical  course,  and  in  the  symptoms  to  which  they  give 
rise,  they  resemble  the  fibromata  of  the  naso-pharynx.  The  tumours,  how- 
ever, are  softer  and  grow  more  rapidly,  and  have  a  greater  tendency  to  local 
recurrence.  There  is  no  dissemination.  Microscopically  they  are  seen  to  contain 
large  numbers  of  spindle  cells  in  the  fibrous  tissue.  For  their  treatment  only  local 
removal  is  necessary  ;  a  careful  watch,  however,  must  be  kept  for  recurrence. 

Nasal  Polypi. — In  children  the  most  noteworthy  fact  with  regard  to  polypi  is  the 
rarity  of  their  occurrence.  In  a  series  of  850  cases  recorded  by  Alexander,  only  10 
occurred  in  patients  under  ten  years  of  age.  *  Other  authors  publish  similar  statis- 
tics. The  youngest  patient  seen  by  Lack  was  three  years  old,  and  the  condition 
has  not  been  recorded  under  the  age  of  five  months.  The  writer  has  met  with 
polypi  in  patients  under  ten  years  of  age  on  two  occasions  ;  in  each  case  the  polypus 
was  single  and  unusually  large.     There  was  no  evidence  of  sinus  suppuration. 
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Symptoms. — The  symptoms  are  the  same  as  in  adults — viz.,  slowly  progressive 
nasal  obstruction  on  one  or  both  sides. 

Diagnosis. — The  diagnosis  is  established  by  finding  a  semi-translucent  smooth 
swelling  of  soft  consistency  which  has  a  narrow  attachment  to  the  middle  turbinate 
or  lateral  mass  of  the  ethmoid. 


CONGENITAL  DEFECTS  OF  THE  LARYNX. 

The  congenital  deformities  of  the  larynx  which  are  most  frequently  met  with 
are — (1)  Webs  joining  the  vocal  cords  ;  (2)  the  condition  which  gives  rise  to  con- 
genital laryngeal  stridor. 

Webs. — The  web  is  always  situated  in  the  anterior  part  of  the  larynx,  and 
unites  the  two  vocal  cords.  It  is  yellowish-white  in  colour,  triangular  in  outline, 
the  posterior  free  margin  being  slightly  concave.  The  anterior  part  is  thicker 
than  the  posterior.  The  size  of  the  web  is  variable  ;  it  may  extend  as  far  back  as 
the  arytenoids,  or  may  merely  round  off  the  acute  angle  between  the  cords  at  the 
anterior  commissure.  Its  presence  is  due  to^a  non-absorption  of  tissue  during 
development.  It  is  sometimes  noted  that  the  web  is  double,  a  second  web  being 
visible  below  the  first. 

The  symptoms  depend  on  the  size  of  the  web.  A  small  web  causes  hoarseness, 
dating  from  birth,  and  no  other  symptom.  The  larger  webs  render  the  voice  high- 
pitched,  feeble,  and  give  rise  to  difficulty  in  respiration. 

Treatment. — A  small  web  which  merely  fills  up  the  anterior  commissure  may  be 
left  untouched.  The  larger  webs  must  be  removed  by  an  endolaryngeal  operation. 
There  is  a  strong  tendency  for  union  of  the  raw  surfaces  to  occur  in  the  anterior 
commissure.  When  a  very  large  web  causes  serious  obstruction,  preliminary 
tracheotomy  is  necessary  before  any  attempt  at  removal. 
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Congenital  Laryngeal  Stridor— Introduction. — The  symptom  of  laryngeal 
stridor,  dating  from  birth  or  soon  after,  is  well  known,  but  its  pathogeny  has  been 
a  matter  of  much  debate. 

^Etiology. — No  predisposing  causes  are  known.  It  does  not  depend  upon 
the  presence  of  adenoids. 

Symptomatology. — At  birth  or  within  a  few  weeks  it  is  noticed  that  inspira- 
tion is  accompanied  by  a  curious  stridulous  noise.  The  noise  increases  steadily 
as  the  breath  is  drawn  in,  becoming  a  crowing  sound  at  the  height  of  inspiration. 
Expiration  is  silent.  The  voice  is  clear  and  cough  natural.  There  is  no  cyanosis 
nor  any  sign  of  distress  during  quiet  respiration.  When  the  infant  cries  or  becomes 
excited,  the  noise  is  much  louder,  and  may  only  become  audible  on  such  occasions. 
Some  indrawing  of  the  chest  wall  is  nearly  always  present. 

Progress. — During  the  first  six  months  of  life  the  symptom  may  become 
intensified,  but  with  continued  growth  the  stridor  gradually  diminishes,  and  usually 
disappears  by  the  age  of  two  years. 
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Pathology. — Lack  and  Sutherland  made  laryngoscopy  examination  of  six 
cases.  The  epiglottis  was  folded  on  itself,  and  the  aryteno-epiglottidean  folds 
were  lax  and  in  close  apposition,  reducing  the  upper  aperture  of  the  larynx  to  a 
narrow  slit.  Post-mortem  examinations  by  Cautley  and  Koplik  showed  the  same 
condition,  and  all  these  observers  agree  that  the  stridor  is  produced  by  the  vibra- 
tions of  the  lax  aryteno-epiglottidean  folds,  which  have  not  sufficient  firmness  to 
resist  the  sucking  action  of  inspiration.  They  regard  the  condition  as  a  primary 
deformity  of  the  upper  part  of  the  larynx. 

John  Thomson  and  Logan  Turner  also  attribute  the  noise  to  the  vibration  of 
the  aryteno-epiglottidean  folds,  but  are  of  the  opinion  that  this  is  set  up  by  spasm 
and  imperfectly  co-ordinated  respiratory  efforts  which  suck  in  the  membranous 
upper  aperture  of  the  larynx.  They  have  shown  that  a  similar  condition  can  be 
produced  in  the  cadaver  by  violent  artificial  suction  through  the  trachea. 

Paterson  examined  five  children  by  the  direct  method.  He  particularly  noted 
that  the  stridor  became  more  marked  under  deep  anaesthesia.  The  arytenoids 
and  lax  mucous  membrane  on  the  upper  margin  of  the  cricoid  were  drawn  into 
the  larynx  at  each  inspiration,  and  produced  the  noise  by  their  vibration. 

Diagnosis  from  papilloma  of  the  larynx  must  be  made  by  the  absence  of  hoarse- 
ness and  freedom  of  expiration  ;  from  diphtheria  and  laryngitis  stridulosa,  by  the 
history  dating  from  soon  after  birth,  and  by  the  absence  of  distress  and  cyanosis. 

Prognosis.  —  The  stridor  commonly  disappears  during  the  second  year. 
Broncho-pneumonia  and  other  respiratory  diseases  run  an  unusually  severe  course. 

Treatment. — There  is  no  treatment. 
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ACUTE  LARYNGITIS. 

Acute  Catarrhal  Laryngitis. 

Spasmodic  Laryngitis  (Laryngitis  Stridulosa). 

(Edematous  Laryngitis. 

Membranous  Laryngitis. 

Laryngismus  Stridulus. 

Acute  inflammation  of  the  larynx  in  children  exhibits  certain  features  which 
serve  to  distinguish  it  from  the  corresponding  condition  in  adults.  These  features 
depend  upon  (1)  the  small  size  of  the  larynx,  which  easily  becomes  obstructed  ; 
(2)  the  laxity  of  the  mucous  membrane,  which  is  much  more  apt  to  swell  when 
inflamed  ;  (3)  the  readiness  with  which  spasm  is  induced. 

Acute  Catarrhal  Laryngitis — ./Etiology. — Laryngitis  is  set  up  by  the  same 
causes  that  lead  to  a  cold  in  the  head,  and  any  severe  attack  of  rhinitis  is  likely 
to  be  accompanied  by  laryngitis.  The  inhalation  of  irritating  vapours,  a  dusty 
atmosphere,  and  overuse  of  the  voice,  may  set  up  a  laryngitis  apart  from  any 
infection.  Laryngitis  is  also  frequent  in  certain  specific  fevers,  particularly  measles. 
Lastly,  a  frequent  phenomenon  is  an  exacerbation  of  a  chronic  inflammation. 
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Symptomatology. — A  tickling  sensation  in  the  throat  leads  to  frequent  cough 
of  a  husky  character,  and  the  voice  is  rough.  There  is  a  sense  of  discomfort  every 
time  the  saliva  is  swallowed,  but  at  mealtimes  the  swallowing  of  food  gives  a  sense 
of  relief  rather  than  pain.  In  the  more  severe  cases  the  voice  is  very  hoarse,  and 
may  even  be  lost  ;  the  cough  is  loud  and  croaking.  Examination  of  the  larynx  is 
rare  on  such  occasions  ;  but  if  it  is  made  the  mucous  membrane  is  seen  to  be  reddened 
and  swollen,  especially  over  the  arytenoids.  The  vocal  cords  themselves  show 
surprisingly  little  change.  In  the  mild  cases  they  are  a  little  swollen,  slightly  pink, 
with  an  excess  of  mucus  lying  on  and  between  them.  In  the  more  severe  cases 
the  swelling  of  the  ventricular  bands  and  arytenoids  is  greater,  and  in  addition 
there  may  be  considerable  swelling  of  the  subglottic  mucous  membrane,  leading 
to  continuous  stridor.  The  general  health  is  not  disturbed,  save  for  a  slight  rise  of 
temperature  up  to  100°  F. 

Diagnosis. — The  husky  voice,  the  croaking  cough,  make  the  detection  of 
laryngitis  easy.  The  detection  of  the  cause  is  not  so  simple.  It  must  be  remem- 
bered that  acute  laryngitis  may  be  an  early  symptom  in  measles,  broncho-pneu- 
monia in  infants,  and  in  diphtheria.  Koplik's  spots  afford  great  assistance  in 
excluding  measles,  and  a  bacteriological  examination  will  determine  the  presence 
or  absence  of  the  diphtheria  bacillus.  In  broncho-pneumonia  the  accompanying 
pulmonary  symptoms  should  direct  attention  to  the  chest. 

Prognosis. — In  all  save  severe  obstructive  cases,  recovery  is  rapid,  and  the 
symptoms  pass  off  in  a  few  days.  In  babies,  however,  obstruction  to  respiration 
is  apt  to  occur  rapidly,  and  is  always  a  serious  danger. 

Treatment. — When  treatment  is  necessary,  the  patient  must  be  confined  to 
bed  in  a  room  with  a  temperature  of  60°  F.  Considerable  advantage  is  often 
obtained  from  the  use  of  a  steam-kettle.  The  neck  should  be  wrapped  up,  and  at 
intervals  hot  fomentations  should  be  substituted  for  the  dry  wrapping.  Internally 
small  doses  of  syrup  of  Tolu,  vinum  ipecac,  and  tinct.  camph.  co.,  suitable  for  the 
age  of  the  patient,  relieve  the  cough  and  make  it  easier  to  clear  the  larynx. 

Spasmodic  Laryngitis  (Laryngitis  Stridulosa). — When  children  under  the  age 
of  four  are  attacked  by  catarrhal  laryngitis,  laryngeal  spasm  may  be  added  to  the 
symptoms  already  mentioned  ;  this  is  more  apt  to  happen  to  the  members  of  certain 
families.     The  presence  of  adenoids  predisposes  to  the  spasm. 

Symptomatology. — The  patient  suffers  from  hoarseness,  croupy  cough,  feverish- 
ness,  and  other  symptoms  of  no  particular  severity,  during  the  daytime.  At  night, 
however,  attacks  of  laryngeal  spasm  of  the  most  alarming  character  occur.  The 
child  becomes  restless,  and  wakes  up  struggling  for  breath,  with  well-marked 
inspiratory  stridor,  so  that  it  appears  about  to  die  from  obstruction.  After  a  time, 
however,  the  breathing  becomes  easier,  and  the  child  falls  to  sleep.  A  second  or 
third  attack  may  occur  in  the  same  night,  and  on  several  nights  in  succession.  It 
appears  probable  that  the  spasm  is  set  up  by  the  collection  of  tenacious  mucus  in 
the  larynx,  and  that  as  soon  as  this  is  coughed  up  the  patient  enjoys  comparative 
comfort. 

Diagnosis. — The  only  difficulty  is  to  determine  the  absence  of  membranous 
laryngitis.  Chief  reliance  should  be  placed  on  the  suddenness  of  the  onset,  the 
absence  of  cyanosis,  and  the  rapid  disappearance  of  the  stridor  under  treatment. 
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Treatment. — The  treatment  is  the  same  as  for  the  catarrhal  laryngitis,  but 
in  addition  special  measures  must  be  taken  when  the  spusm  comes  on.  A  hot  bath, 
temperature  100°  F.,  should  be  given  at  once.  Should  the  spasm  persist,  vomiting 
must  be  induced ;  tickling  the  back  of  the  pharynx  or  the  administration  of  a 
drachm  dose  of  vinum  ipecac,  generally  suffices.  The  relief  which  follows  the  vomit- 
ing is  remarkable.  If  relief  can  be  obtained  in  no  other  way,  intubation  must  be 
performed,  and  in  an  emergency  a  gum  elastic  catheter  may  be  used  for  that 
purpose. 

(Edematous  Laryngitis. — (Edema  of  the  larynx  may  result  from  (1)  drinking 
scalding  liquids  or  from  taking  food  which  is  too  hot ;  (2)  from  certain  infectious 
processes  severe  enough  to  produce  cedema  of  the  tissues.  In  the  former  case  it 
is  the  epiglottis  and  the  upper  aperture  of  the  larynx  which  are  affected  princi- 
pally ;  in  the  latter,  the  subglottic  area  and  the  trachea  are  apt  to  be  swollen  as 
well  as  the  interior  of  the  larynx.  In  addition  to  evidence  of  laryngitis,  there  is 
steadily  increasing  dyspncea,  threatening  death  from  asphyxia.  A  low  trach- 
eotomy, in  the  opinion  of  the  writer,  is  the  best  means  of  obtaining  relief. 

Membranous  Laryngitis. — Membranous  laryngitis,  with  the  exception  of  those 
cases  due  to  diphtheria,  is  a  rare  event,  but  exceptionally  it  appears  possible 
for  a  streptococcal  or  pneumococcal  invasion  of  the  larynx  to  lead  to  the  for- 
mation of  a  false  membrane. 

For  Diphtheritic  Laryngitis,  see  Chapter  XIX.,  p.  1027. 

Laryngismus  Stridulus. — By  laryngismus  stridulus  is  meant  a  spasmodic 
closure  of  the  glottis  unaccompanied  by  laryngitis. 

^Etiology. — The  patients  who  are  most  likely  to  suffer  are  poorly-developed 
children  between  the  ages  of  six  months  and  two  years,  older  children  much  more 
rarely.  Males  are  attacked  more  frequently  than  females.  The  majority  of  cases 
occur  in  children  who  present  evidence  of  rickets.  Many  patients  with  tetany 
are  subject  to  laryngismus.  Another  important  predisposing  factor  is  hooping- 
cough  ;  attacks  of  laryngismus  may  occur  for  weeks  after  the  hooping-cough 
has  disappeared.  The  seasonal  incidence,  as  pointed  out  by  Gee  and  others,  is 
curious.  Watson  Williams  records  that,  in  100  consecutive  cases,  81  occurred 
during  the  first  six  months  of  the  year,  and  only  19  from  July  to  December. 

Symptoms. — As  a  rule  only  one  symptom  is  present,  and  that  is  arrest  of  breath- 
ing. The  child  looks  frightened,  and  appears  to  be  holding  his  breath  ;  holds  his 
head  back,  and  gradually  becomes  cyanosed,  the  cyanosis  being  succeeded  by 
pallor.  After  a  time,  measured  in  seconds,  the  spasm  relaxes  and  air  enters  with 
a  crowing  sound,  and  the  child,  though  feeble,  is  able  to  resume  playing  until 
another  attack  comes  on.  Attacks  occur  both  by  night  and  day.  Their  length 
and  severity  vary  greatly,  and  death  may  occur  during  the  seizure.  Between 
the  spasms  there  are  no  symptoms.  There  is  no  fever,  no  stridor,  and  evidence  of 
laryngitis  is  lacking.  Eunning  about,  attempts  to  cough,  and  fits  of  anger,  appear 
to  bring  on  the  laryngismus. 

Diagnosis.— The  condition  can  be  distinguished  from  laryngitis  stridulosa  by 
the  absence  of  fever  and  laryngitis  between  the  attacks.  There  is,  moreover,  no 
croaking  cough  ;  and  the  attacks  recur  over  a  much  longer  period. 

Prognosis.— The  great  majority  of  patients  recover  completely,  but  from  time 
to  time  deaths  are  recorded. 
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Treatment — During  the  Seizure  :  At  the  first  warning  that  a  seizure  is 
imminent,  strong  smelling-salts  should  be  held  to  the  nose.  Cold  water  (about 
60°  F.)  should  be  poured  over  the  head  and  shoulders,  and  if  at  the  same  time  the 
lower  part  of  the  body  is  immersed  in  a  warm  bath,  the  beneficial  effect  is  most 
pronounced.  If  breathing  still  remains  in  abeyance,  the  mouth  must  he  opened 
and  the  epiglottis  hooked  forward  with  the  finger.  Between  the  Attach :  A 
most  careful  watch  must  be  kept  over  the  child  day  and  night,  for  the  first  attack 
is  apt  to  be  followed  by  others  more  severe.  The  cold  sponging  should  be  con- 
tinued thrice  daily.  Small  doses  of  potassium  bromide  and  chloral  are  recom- 
mended to  reduce  the  irritability  of  the  nervous  system,  but  do  not  prevent  recur- 
rence of  the  symptoms.  The  essential  treatment  is  that  of  the  general  condition. 
Special  attention  must  be  given  to  the  teeth,  to  the  digestion,  and  to  the  provision 
of  abundant  fresh  air  ;  and  all  the  measures  directed  to  the  care  of  rickets  must  be 
carefully  inculcated. 

CHRONIC  LARYNGITIS. 

Chronic  Catarrhal  Laryngitis. 

Chorditis  Tuberosa. 

Lupus. 

Syphilis. 

Chronic  Catarrhal  Laryngitis — ^Etiology. — Chronic  catarrhal  laryngitis  is  an 
uncommon  affection  in  children,  and  is  nearly  always  secondary  to  inflammation 
in  the  nose  and  pharynx.  The  chief  causes  are  chronic  rhinitis,  especially  rhinitis 
sicca,  in  which  affection  the  larynx  is  never  entirely  healthy.  Adenoids  also 
undoubtedly  predispose  to  the  occurrence  of  chronic  laryngitis,  partly  by  forcing 
the  patient  to  inhale  air  through  the  mouth  instead  of  the  nose,  partly  by  allowing 
mucus  and  other  secretion  to  collect  in  the  pharynx. 

Symptomatology. — The  voice  is  hoarse  or  may  be  almost  lost.  At  times  it 
becomes  comparatively  clear,  but  never  quite  free  from  roughness.  This  variation 
in  degree  leads  to  the  complaint  that  the  child  "  easily  loses  its  voice."  Cough  is 
frequent  and  harsh.  Difficulty  in  respiration  is  exceptional,  and  indicates  that 
something  more  than  catarrhal  laryngitis  is  present. 

Pathology. — All  the  lining  of  the  larynx  is  reddened.  The  vocal  cords  are  red 
or  show  a  brown  discoloration.  The  margins  are  uneven,  and  the  surfaces  covered 
with  dried  secretion. 

Diagnosis. — The  condition  is  distinguished  from  lupus  and  syphilis  by  the 
absence  of  infiltrated  areas  and  of  tissue  destruction. 

Prognosis. — If  the  nose  and  pharynx  can  be  restored  to  a  normal  state,  the 
laryngeal  condition  will  improve  rapidly,  and  complete  recovery  ensue. 

Treatment. — Any  adenoids  present  must  be  removed,  and  rhinitis  treated. 
Locally  stimulating  oils  should  be  applied  by  means  of  inhalations.  For  this 
purpose  oleum  pini  sylvestris,  terebene,  or  creasote,  are  satisfactory. 

Chorditis  Tuberosa  (Singer's  Nodules). — Although  the  most  characteristic  ex- 
amples of  chorditis  tuberosa  are  seen  among  those  who  use  the  voice  profession- 
ally, it  also  occurs  in  children.  Choir-boys  and  those  who  associate  much  with 
deaf  persons  are  among  the  sufferers  ;  but  similar  nodules  are  occasionally  seen  on 
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the  cords  of  patients  who  give  no  history  of  excessive  use.     In  such  cases  the  con- 
ditions appear  to  be  the  result  of  a  chronic  laryngitis. 

Symptomatology. — The  voice  is  never  absolutely  clear  ;  a  slight  degree  of 
roughness  is  always  present,  which  merges  into  hoarseness  on  slight  provocation. 

Pathology. — Symmetrical  white  nodules  are  found  on  the  inner  margins  of 
the  vocal  cords.  They  are  round  in  shape,  and  about  the  size  of  a  small  pinhead. 
They  appear  to  be  embedded  in  the  substance  of  the  cord,  and  are  invariably 
situated  at  the  junction  of  the  anterior  and  middle  thirds. 

Microscopically  the  nodule  consists  of  an  overgrowth  of  fibrous  tissue  with  some 
thickening  of  the  covering  epithelium. 

Diagnosis. — A  diagnosis  can  be  made  only  by  a  laryngoscopy  examination. 
The  size,  colour,  situation,  and  symmetrical  arrangement,  prevents  their  being 
mistaken  for  any  other  condition. 

Treatment. — The  treatment  is  that  of  chronic  laryngitis.  Any  cause  of  nasal 
obstruction  must  be  removed  ;  rhinitis  must  be  treated,  and  with  the  removal  of 
these  sources  of  irritation  the  complete  disappearance  of  the  nodules  is  merely  a 
matter  of  resting  the  vocal  cords.  It  is  only  in  rare  cases  that  any  further  treat- 
ment is  desirable  ;  the  nodules  should  then  be  lightly  touched  with  the  actual 
cautery,  an  operation  of  considerable  delicacy. 

REFERENCE. 
Gbrbbe:  Zeitschrift  fur  Laryngologie,  1908,  i.  43. 

Lupus — Introduction. — Tuberculosis  in  the  larynx  usually  takes  one  of 
two  forms.  The  one  known  as  "  laryngeal  tuberculosis,"  secondary  to  disease  of 
the  lungs,  is  not  uncommon  in  adults,  but  rare  in  children.  The  other,  known  as 
"  lupus,"  usually  appears  to  attack  the  larynx  by  extension  from  the  pharynx  or 
nose,  the  lungs  remaining  unaffected.  This  form  is  that  most  commonly  met 
with  in  children. 

^Etiology. — The  same  age  incidence  is  observed  as  in  lupus  of  other  parts  of 
the  body,  and  it  is  seldom  that  the  larynx  is  the  only  part  of  the  body  attacked. 
Most  usually  the  nose  and  the  pharynx  are  affected  as  well,  and  there  are  not 
infrequently  patches  on  the  skin  of  the  face,  buttocks,  or  elsewhere.  It  appears 
probable  that  in  the  majority  of  cases  the  infection  reaches  the  larynx  either  from 
the  nose  or  the  pharynx. 

Symptomatology. — When  the  interior  of  the  larynx  is  affected,  long-continued 
hoarseness  is  the  prominent  symptom.  In  addition  there  may  be  obstruction  to 
respiration  and  discomfort  on  swallowing.  When,  as  sometimes  happens,  only 
the  epiglottis  is  attacked,  there  may  be  no  symptoms  beyond  slight  discomfort  on 
swallowing.  As  a  rule  there  is  no  fever,  and  the  patient's  general  condition  is 
unaffected.  The  progress  of  the  disease  is  very  slow,  tending  to  spread  in  a  down- 
ward direction  from  the  epiglottis  to  the  arytenoids  and  the  vocal  cords.  Sponta- 
neous healing  may  be  observed  in  certain  patches,  whilst  others  enlarge  and 
ulcerate.  The  healing  is  always  accompanied  by  cicatricial  contraction,  and 
when  this  involves  the  entire  circumference  of  the  larynx  very  serious  laryngeal 
obstruction  results,  and  forms  one  of  the  most  formidable  complications  of  the 
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Pathology. — The  part  most  frequently  affected  is  the  epiglottis ;  next  the 
aryteno-epiglottidean  folds  ;  while  the  interior  of  the  larynx  is  attacked  least  fre- 
quently. The  lesion  consists  of  small  closely-set  nodules  with  a  smooth  red  surface 
infiltrating  the  tissues  and  slowly  destroying  them,  with  but  little  tendency  to 
ulceration. 

Diagnosis. — The  condition  is  distinguished  from  tuberculosis  by  the  lack  of 
oedema  and  of  deep  ulceration,  by  the  absence  of  lung  signs,  and  by  its  extremely 
slow  and  comparatively  benign  course.  From  syphilis  it  is  distinguished  by 
the  small  amount  of  destruction,  the  slow  progress,  and  the  absence  of  other 
gummatous  lesions. 

Prognosis.- — The  course  of  the  disease  is  always  slow ;  and  although  many 
patients  respond  satisfactorily  to  treatment,  in  others  recrudescence  or  persistence 
of  the  infiltration  make  it  difficult  to  obtain  a  cure. 

Treatment — Local. — Locally  the  most  satisfactory  results  are  obtained  by 
the  application  of  caustics,  and  of  these  puncture  with  the  galvano-cautery  is  the 
best.  The  red-hot  needle  is  thrust  into  the  infiltrated  tissue  at  several  points,  and 
acts  partly  by  destroying  the  diseased  tissue,  and  partly  by  setting  up  fibrosis  in  the 
immediate  neighbourhood  of  each  puncture. 

General. — Small  doses  of  arsenic  have  been  of  benefit  on  many  occasions.  The 
writer  has  also  seen  improvement  follow  the  administration  of  small  doses  of 
potassium  iodide.  These  cases  are  particularly  suitable  for  the  trial  of  tuberculin 
injections,  and  very  favourable  results  have  been  reported  from  their  use.  As  in 
other  forms  of  tuberculosis,  diet  and  climate  are  of  the  first  importance. 

Syphilis — Introduction. — The  only  syphilitic  lesions  in  the  larynx  which 
are  of  importance  are  those  of  the  tertiary  stage,  and  in  a  child  they  are  almost 
invariably  congenital. 

^Etiology. — As  in  the  nose,  the  gummatous  lesions  are  seen  more  frequently 
in  the  older  children,  about  the  age  of  seven  to  twelve  years.  It  is  very  uncommon 
to  find  the  larynx  only  attacked  ;  the  pharynx  and  the  palate  commonly  sharing  in 
the  inflammation. 

Symptoms. — The  symptoms  in  the  earlier  stages  are  slight.  There  is  soreness  of 
the  throat  and  some  discomfort  during  the  act  of  swallowing,  but  even  extensive 
ulceration  causes  surprisingly  little  pain.  Thus,  invasion  of  the  epiglottis  alone 
gives  rise  to  no  symptoms,  but  when  the  larynx  itself  is  attacked  there  is  hoarse- 
ness or  loss  of  voice,  and  in  the  more  severe  ulcerative  lesions  severe  dyspnoea, 
which  may  necessitate  tracheotomy. 

Pathology. — The  gummata  may  appear  as  diffuse  infiltrations  or  definite 
rounded  growths.  There  is  a  strong  tendency  for  the  swellings  to  disintegrate, 
leaving  deep  ulcers  which  rapidly  eat  away  the  tissues.  In  this  manner  the  epi- 
glottis may  be  eaten  away,  one  or  both  vocal  cords  may  be  destroyed,  and  the 
cartilages  laid  bare.  In  severe  or  neglected  cases  necrosis  of  the  cartilages  may 
occur.  When  healing  is  complete,  the  scarring  is  apt  to  give  rise  to  great  deformity ; 
cicatricial  webs  form  between  the  remains  of  the  cords,  the  crico-arytenoid  joints 
become  fixed,  and  a  severe  intractable  stenosis  of  the  larynx  results.  Semon  has 
called  attention  to  a  rare  form  of  the  disease  ;  the  arytenoids  appear  as  two  large 
rounded  symmetrical  swellings,  having  a  smooth  surface  free  from  ulceration. 
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Diagnosis. — Syphilis  of  the  larynx  is  distinguished  from  catarrhal  laryngitis 
by  the  presence  of  infiltration  and  deep  ulceration  ;  from  lupus,  by  the  greater 
amount  of  ulceration  and  destruction  of  the  epiglottis,  and  by  its  comparatively 
rapid  course.  The  presence  of  gummata  in  the  palate  or  pharynx,  and  other  evi- 
dences of  congenital  syphilis,  often  afford  considerable  assistance. 

Prognosis. — In  neglected  cases  great  destruction  may  occur  before  treatment 
is  begun  ;  the  cicatricial  contraction  which  follows  the  healing  of  the  ulcers  is  liable 
to  produce  permanent  hoarseness  and  intractable  stenosis  of  the  larynx. 

Treatment.  —  In  addition  to  the  ordinary  antisyphilitic  remedies,  steam 
inhalations  are  to  be  recommended.  In  a  severe  case  with  obstruction  to  respira- 
tion, tracheotomy  may  be  necessary  at  any  moment. 


FOREIGN  BODIES  IN  THE  LARYNX. 

Foreign  bodies  tend  to  enter  the  larynx  by  two  different  mechanisms  : 

1.  A  deep  inspiration  exerts  forcible  suction  in  the  direction  of  the  widely-opened 
glottis.  Such  inspirations  precede  and  follow  a  laugh  or  a  cough,  and  also  occur 
during  anajsthesia  and  in  the  unconsciousness  of  epileptic  or  other  seizures.  Any 
pieces  of  food  or  other  objects  of  small  size  present  in  the  mouth,  nose,  or  pharynx, 
tend  to  be  carried  by  such  an  inspiration  into  the  larynx. 

2.  The  muscular  contractions  of  swallowing  may  force  portions  of  bone,  etc., 
into  the  opening. 

The  character  of  the  foreign  bodies  is  extremely  varied  :  pieces  of  bone,  of  meat, 
pins,  nuts,  pencil-cases,  teeth,  tonsils,  and  turbinates,  are  items  of  a  list  which 
could  be  almost  indefinitely  prolonged. 

Symptoms. — As  soon  as  the  interior  of  the  larynx  is  touched  by  the  foreign 
body,  spasmodic  closure  of  the  vocal  cords  occurs,  and  is  followed  by  violent  cough- 
ing, which  results  in  the  rejection  of  the  irritant  unless  it  has  become  impacted 
or  passed  below  the  vocal  cords.  Should  the  foreign  body  remain  in  the  larynx, 
the  course  of  events  depends  on  its  character  and  situation.  A  large  body  will 
completely  obstruct  the  airway  ;  the  patient  becomes  cyanosed,  unconscious,  and 
dies  from  asphyxia,  unless  help  is  immediately  forthcoming.  A  small  body  continues 
to  act  as  an  irritant ;  attacks  of  glottic  spasm  and  violent  coughing  fits  succeed  one 
another,  during  which  the  patient  becomes  cyanosed.  Gradually  the  spasm  and 
coughing  become  less  violent,  and  eventually  cease,  so  that  the  patient  is  restored 
to  an  apparently  natural  condition,  except  for  a  possible  alteration  in  the  voice. 
The  voice  may  disappear  entirely  if  the  foreign  body  is  wedged  between  the  cords, 
or  may  be  rendered  weak  and  husky ;  but  even  when  a  piece  of  bone  is  lying  between 
the  cords  it  is  possible  for  the  voice  to  be  strong  and  clear  ;  indeed,  it  is  a  matter 
for  astonishment  to  note  how  trivial  the  symptoms  may  be  when  once  the  larynx 
has  become  tolerant.  When  the  mucous  membrane  is  scratched,  there  may  be 
bleeding,  but  seldom  more  than  slight  streaking  of  the  sputum.  A  hard  body, 
such  as  a  piece  of  bone,  may  remain  in  the  larynx  for  months,  or  even  years,  causing 
hardly  any  symptoms,  but  its  presence  may  give  rise  at  any  time  to  perichondritis, 
suppuration,  and  other  serious  mischief.  Soft  vegetable  or  animal  matter,  such 
as  a  bean  or  piece  of  meat,  rapidly  decomposes,  and,  unless  removed,  is  sure  to  set 
up  acute  inflammation  in  a  short  time. 
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Diagnosis. — A  positive  diagnosis  can  be  made  by  inspecting  the  larynx,  and 
in  the  majority,  at  all  events,  of  the  younger  patients  this  is  only  possible  under 
a  general  anaesthetic  by  means  of  Killian's  tube  spatula.  In  the  presence  of 
laryngeal  symptoms,  such  an  examination  is  indicated  (1)  when  there  is  a  history 
of  choking  during  a  meal ;  (2)  when  the  patient  has  recently  been  anaesthetized 
for  an  operation,  such  as  removal  of  a  tooth  ;  (3)  when  laryngeal  obstruction  sud- 
denly appears  in  an  otherwise  healthy  child.  Rontgen  rays  may  reveal  the  foreign 
body,  but  the  absence  of  a  shadow  by  no  means  excludes  its  presence.  If 
the  patient  be  seen  immediately  after  the  entrance  of  the  foreign  body,  and  there  is 
urgent  dyspnoea,  an  attempt  should  be  made  to  remove  it  with  the  finger  or  with 
forceps,  if  a  pair  happens  to  be  available.  Should  the  patient  be  unconscious, 
and  this  attempt  is  not  immediately  successful,  tracheotomy  must  be  performed 
without  further  delay  with  any  instrument  which  is  at  hand.  In  the  less  urgent 
cases  in  which  there  is  only  temporary  choking  without  persistent  dyspnoea,  the 
foreign  body  can  be  readily  removed  by  means  of  forceps.  The  direct  method 
under  general  anaesthesia  must  be  used  in  the  case  of  the  young  and  intolerant 
patients,  whilst  the  indirect  method  under  cocaine  anaesthesia  is  suitable  for  older 
patients.     The  actual  extraction  seldom  presents  any  difficulty. 

Foreign  Bodies  in  the  Bronchi. — Should  the  foreign  body  pass  beyond  tlio 
larynx,  it  may  remain  in  the  trachea  or  lodge  in  one  of  the  bronchi.  As  a  matter 
of  experience,  it  enters  the  right  bronchus  about  twice  as  frequently  as  the  left, 
the  reason  for  this  being  purely  anatomical.  The  lumen  of  the  right  bronchus  is 
about  10  per  cent,  larger  than  that  of  the  left,  and  is  very  little  less  than  that  of 
the  trachea.  The  carina,  or  division  between  the  two  bronchi,  is  frequently  to  the 
left  of  the  middle  line  of  the  trachea.  Moreover,  the  axis  of  the  right  bronchus  is 
more  in  a  line  with  that  of  the  trachea  than  is  the  left,  and  the  right  bronchus 
therefore  appears  to  be  more  nearly  a  direct  continuation  of  the  trachea.  It  is 
quite  easy  for  an  inexperienced  bronchoscopist  to  pass  his  instrument  into  the 
right  bronchus  without  realizing  that  it  is  no  longer  in  the  trachea. 

The  foreign  bodies  which  reach  the  bronchi  may  be  divided  into  two  main 
groups — the  soft  and  the  hard. 

The  soft  bodies  include  pieces  of  meat,  fruit-seeds,  leaves,  nut-kernels,  and  such- 
like. They  all  tend  to  swell  up  when  exposed  to  moisture,  and  therefore  are  likely 
to  cause  complete  obstruction  of  the  tube  in  which  thoy  happen  to  lie.  Deficient 
air  entry  into  the  part  of  the  lung  affected,  and  collapse  of  the  alveoli,  commonly 
result  from  their  presence.  They  usually  contain  bacteria  in  abundance,  so  that 
purulent  bronchitis  and  pneumonia  are  set  up  within  forty-eight  hours.  On  the 
other  hand,  as  a  result  of  putrefaction  and  fermentation,  the  body  may  be  so 
disintegrated  that  it  is  coughed  up  in  the  sputum  piecemeal. 

The  hard  bodies  include  such  objects  as  pins,  needles,  beads,  pebbles,  collar- 
studs,  pieces  of  metal  from  tracheotomy -tubes,  etc.  They  are  incapable  of  swelling, 
and,  unless  they  happen  to  fit  exactly,  are  unlikely  to  lead  to  complete  obstruction 
of  a  bronchus  ;  their  mobility  allows  them  to  be  coughed  up  into  the  trachea  repeat- 
edly, and  even  to  descend  into  the  other  bronchus.  They  are  comparatively 
aseptic,  and  need  not  give  rise  to  inflammation  or  suppuration  for  niany  days. 

Teeth,  although  hard,  are  apt  to  carry  many  pyogenic  organisms,  and  therefore 
to  cause  purulent  bronchitis  at  an  early  stage.  Pieces  of  bone  usually  have  sharp 
edges,  which  lacerate  the  mucous  membrane,  and  so  become  firmly  wredged  in 
position. 
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Symptomatology.— The  initial  symptom  in  all  cases  is  a  severe  cough.  The 
patient  sutlers  from  bouts  of  coughing,  which  appear  to  be  without  cause,  unless 
it  is  suspected  that  a  foreign  body  has  been  inhaled.  Dyspnoea  and  a  feeling  of 
oppression  on  the  affected  side  is  also  present  when  the  object  is  large  enough  to 
cause  serious  obstruction  to  air  entry.  In  the  case  of  some  of  the  hard  bodies  no 
further  symptoms  may  arise  for  a  considerable  time,  but  eventually  feverish  attacks 
occur,  accompanied  by  purulent  sputum  and  evidence  of  bronchiectasis  and  fibrosis 
of  the  lung  (vide  Chapter  VII.,  p.  385).  In  the  case  of  the  soft  bodies  dyspnoea  is 
common  ;  sputum  containing  pus,  and  possibly  blood,  appears  at  an  early  date, 
and  is  often  offensive.  Later  evidence  of  pneumonia,  and  even  gangrene  of  the 
lung,  appear,  and  a  fatal  conclusion  may  be  anticipated  unless  relief  is  obtained. 

Diagnosis. — Important  assistance  may  be  obtained  from  a  Rontgen-ray  exam- 
ination of  the  chest,  which  should  always  be  employed  when  a  foreign  body  is 
suspected.  It  is  important  to  recognize  that  foreign  bodies  which  are  neither 
metallic  nor  bony  may  be  revealed  in  this  way. 

Treatment. — We  owe  the  modern  treatment  of  these  cases  to  6.  Killian,  who 
was  the  first  to  show  that  it  was  possible'and  safe  to*"pass  a  rigid  tube  down  the 
trachea  into  the  bronchus  and  its  main  branches.  The  patient  is  anaesthetized  ; 
the  bronchoscope  is  passed  through  the  larynx  and  trachea  into  the  affected  bron- 
chus. Should  pus  and  sputum  interfere  with  the  view,  they  must  be  removed 
by  the  suction  apparatus,  and  a  preliminary  dose  of  atropine  may  help  to  lessen 
the  secretion.  The  interior  of  the  air-tubes  is  then  examined  until  the  foreign 
body  comes  into  view.  The  tube  is  then  manipulated  so  as  to  cause  the  foreign 
body  to  project  into  its  lumen  ;  a  pair  of  forceps  fitted  with  a  suitable  grip  is  intro- 
duced, and,  after  grasping  the  body  firmly,  is  withdrawn  together  with  the  tube. 
Very  great  difficulty  may  be  experienced  in  grasping  and  removing  the  foreign 
body,  even  when  it  is  plainly  visible.  It  is  therefore  necessary  to  have  a  number 
of  grips  at  hand,  so  that  one  can  be  chosen  which  is  suitable  for  the  particular 
object ,  and  if  a  duplicate  of  the  body  can  be  obtained,  it  is  always  advisable  to 
test  the  grip  on  this  beforehand.  In  the  case  of  friable  bodies,  care  must  be  taken 
not  to  crush  them,  although  this  may  be  unavoidable.  In  spite  of  all  precautions 
it  is  sometimes  found  impossible  to  remove  the  foreign  body.  When  the  patient 
is  very  young,  swelling  of  the  vocal  cords  after  the  extraction  may  necessitate 
tracheotomy.  If  no  bronchoscope  is  available,  or  if  it  is  impossible  to  extract  the 
foreign  body,  it  is  best  to  perform  a  low  tracheotomy.  The  foreign  body  may 
then  be  expelled  during  an  attack  of  coughing.  This  is  a  comparatively  simple 
method  of  treatment  which  has  been  successful  on  many  occasions. 


NEW  GROWTHS. 

Introduction. — The  appearance  of  a  malignant  growth  in  the  larynx  of  a 
child  is  an  event  of  the  greatest  rarity,  and  outside  the  experience  of  the  present 
writer.     Innocent  new  growths  are  relatively  common,  and  occur  in  two  varieties  : 

Papilloma. 
Fibroma. 

Papilloma  of  the  Larynx — ^Etiology. — Papillomata  have  been  observed  in 
children  under  the  age  of  one  year,  but  as  a  rule  they  make  their  appearance  between 
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the  ages  of  three  and  seven.  The  conditions  which  give  rise  to  the  growths  are 
obscure,  neither  predisposing  nor  exciting  causes  being  known.  The  multiplicity 
of  the  tumours  and  their  recurrence  after  removal  suggest  that  the  growths  are 
inflammatory  in  origin  and  infective  in  nature,  but  proof  is  lacking. 

Symptoms. — The  presence  of  papillomata  on  the  vocal  cords  is  indicated  by  a 
gradually  increasing  hoarseness  and  loss  of  power  in  the  voice.  Attempts  at  speech 
may  only  produce  a  husky  whisper,  and  the  voice  may  be  lost  completely.  The 
growths  obstruct  the  lumen  of  the  larynx,  and  lead  to  noisy  respiration,  which 
develops  into  dyspnoea  when  catarrh  is  present.  Attacks  of  difficult  breathing 
occur  with  increasing  frequency,  and  are  apt  to  become  a  prominent  symptom  when 
any  intercurrent  affection,  such  as  measles  or  bronchitis,  attacks  the  patient.  It  is 
probable  that  spasm  accounts  for  these  to  some  extent.  During  one  of  these  attacks 
tracheotomy  may  become  necessary  to  prevent  death  from  suffocation.  When  the 
vocal  cords  are  not  affected,  there  is  no  hoarseness,  and  attention  is  only  drawn 
to  the  growth  by  the  occurrence  of  dyspnoea. 

Pathology. — Papillomata  in  children  are  usually  multiple,  sessile,  and  of  the 
compound  type  ;  if  single,  the  growth  is  pedunculated.  Each  papilloma  is  red  or 
pink,  with  a  rough  warty  surface  and  of  a  firm  consistency.  Usually  they  are 
found  set  thickly  on  the  vocal  cords  and  ventricular  bands  ;  more  rarely  on  the 
epiglottis,  the  aryteno-epiglottidean  folds,  and  exceptionally  below  the  vocal  cords. 
In  a  severe  instance  the  lumen  may  be  so  narrowed  as  barely  to  admit  a  probe. 

Diagnosis. — The  condition  must  be  suspected  whenever  long-continued  hoarse- 
ness is  accompanied  by  increasing  dyspnoea  in  an  otherwise  healthy  child.  The 
diagnosis  can  only  be  established  definitely  by  inspection. 

Prognosis. — Life  is  threatened  by  the  difficulty  in  breathing,  which  may 
become  urgent  at  any  moment.  The  papillomata  are  said  to  show  a  tendency  to 
disappear  after  a  period  of  three  or  four  years  without  any  active  local  treatment. 
Unfortunately,  in  the  writer's  experience  this  is  the  exception  rather  than  the 
rule,  and  the  persistence  with  which  they  return  after  an  apparently  complete 
removal  is  one  of  the  chief  difficulties  encountered  in  treatment.  He  has  removed 
many  growths  from  the  larynx  of  a  woman  aged  forty  who  asserted  that  the  con- 
dition had  been  present  as  long  as  she  could  remember.  Others  have  recorded 
similar  cases.  When  the  vocal  cords  are  thickly  covered,  the  voice  is  never  likely 
to  become  perfectly  clear,  even  after  the  most  careful  removal  of  the  growths. 
There  is  no  evidence  that  these  growths  lead  to  malignant  diseases. 

Treatment. — The  treatment  consists  in  the  removal  of  the  growths.  The 
most  satisfactory  means  of  accomplishing  this  is  by  the  direct  method,  using 
Killian's  tube-spatula.  After  the  patient  has  been  anaesthetized,  a  weak  mixture 
of  cocaine  and  adrenalin  is  applied  to  the  interior  of  the  larynx,  and  the  growths 
picked  off  by  means  of  forceps  or  a  wire  snare.  In  spite  of  the  utmost  care  to 
avoid  injuring  healthy  tissue,  the  removal  is  apt  to  leave  the  vocal  cords  with 
somewhat  roughened  edges.  Two  or  three  operations  may  be  necessary  in  order 
to  clear  the  larynx  thoroughly,  and  the  surgeon  requires  great  patience  and  per- 
severance to  obtain  good  results.  Tracheotomy  is  frequently  necessary,  for  it  is 
the  only  means  of  giving  relief  during  a  severe  attack  of  dyspnoea.  It  is  also  a 
necessary  preliminary  to  the  operation  described  above,  when  the  mass  of  papillo- 
mata is  large  enough  to  cause  serious  interference  with  respiration.  In  addition 
to  these  indications  for  tracheotomy,  that  operation  has  been  recommended  as  the 
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sole  method  of  treatment.  The  larynx  is  set  at  rest,  and  it  is  claimed  that  this  is 
sufficient  to  cause  spontaneous  disappearance  of  the  growths  ;  but  no  reliance  can, 
in  the  opinion  of  the  writer,  be  placed  on  this  procedure.  Thyrotomy  has  also 
been  advocated  and  practised.  When  the  larynx  is  opened,  it  is  possible  to  remove 
the  growths  very  thoroughly.  Nevertheless,  there  has  been  recurrence  even  after 
so  thorough  a  removal.  The  operation  is  severe  ;  the  voice  is  in  jeopardy  ;  cica- 
tricial contraction  may  ensue  ;  and  the  results  are  not  sufficiently  certain  to  justify 
the  procedure. 

Another  method  of  treatment  is  by  means  of  Lori's  tube.  This  instrument  is 
a  cylinder  with  windows  in  its  wall.  When  passed  into  the  larynx,  the  papillomata 
project  through  the  openings  into  the  lumen  of  the  cylinder,  which  is  then  with- 
drawn smartly,  and  brings  with  it  the  projecting  pieces  of  growth.  In  this  way 
a  passage  can  be  made  rapidly  through  the  larynx.  Mosher  has  also  devised  an 
instrument  whose  principal  feature  is  a  spiral  spring  in  which  the  growths  are  to  be 
strangled.  Claoue  and  other  French  writers  have  recommended  the  internal 
administration  of  calcined  magnesia.  About  75  grains  is  given  daily  for  a  fortnight, 
and  then  the  dose  reduced  to  20  grains  daily,  which  is  continued  for  several  months. 
It  is  claimed  that  the  growths  gradually  disappear. 

Fibroma  of  the  Larynx — Introduction. — Under  the  title  of  "  fibroma  "  is  in- 
cluded a  group  of  small  laryngeal  tumours  possessing  somewhat  different  characters 
when  viewed  microscopically.  The  tumours  are  called  fibroma,  angio-fibroma, 
angioma,  fibro-myxoma,  or  myxoma,  according  to  the  tissue  which  is  found  to  pre- 
dominate ;  but  clinically  they  all  behave  in  similar  fashion. 

Symptomatology. — Even  a  very  small  fibroma  situated  on  the  edge  of  the 
vocal  cord  gives  rise  to  changes  in  the  voice,  and  roughness,  huskiness,  or  loss  of 
power,  is  usually  the  only  symptom  ;  for  the  tumour  is  rarely  large  enough  to  give 
rise  to  laryngeal  obstruction.  When  the  tumour  is  not  situated  on  the  vocal  cord, 
it  gives  rise  to  no  symptom  until  its  size  causes  stridor,  or  its  situation  permits  of 
its  being  caught  between  the  vocal  cords  and  so  causing  spasm. 

Pathology. — These  swellings  are  usually  situated  on  the  vocal  cords  at  the 
junction  of  the  anterior  and  middle  thirds  or  in  the  neighbourhood  of  the  anterior 
commissure.  Earely  they  are  found  on  the  aryteno-epiglottidean  folds,  on  the 
ventricular  bands,  or  in  the  subglottic  space.  They  are  smooth,  rounded,  and 
sessile.  The  colour  varies  from  a  pale  pink  to  a  deep  red,  according  to  the  vascu- 
larity of  the  swelling  ;  occasionally  a  larger  stalked  form  is  seen.  Microscopically 
the  swelling  consists  of  fibrous  tissue,  fibrin,  blood-clot,  and  collections  of  thin- 
walled  vascular  spaces.  The  proportions  of  these  constituents  vary  greatly  in 
different  specimens. 

Diagnosis. — The  diagnosis  is  readily  made  when  the  larynx  is  inspected,  the 
smooth,  rounded  surface  of  the  tumour,  its  sessile  broad  attachment  and  red  colour, 
distinguishing  it  from  other  swellings. 

Prognosis. — There  is  no  tendency  to  recurrence,  and  when  the  tumour  is  com- 
pletely removed  the  cure  is  permanent. 

Treatment. — Under  an  anaesthetic  Killian's  tube-spatula  is  passed  into  the 
larynx,  and  the  swelling  removed  by  means  of  a  pair  of  forceps.  If  the  tumour  is 
very  minute,  it  should  be  touched  with  the  galvano-cautery. 
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DISEASES  OF  THE  PLEURiE. 
PLEURISY:  SEROUS  AND  PURULENT. 

Introduction. — The  leading  characteristic  of  pleurisy  in  infancy  as  contrasted 
with  that  disease  in  adult  life  is  the  tendency  to  purulent  effusions.  For  this  the 
pneumococcus  is  largely  responsible,  and  it  has  been  calculated  that  from  75  to 
90  per  cent,  of  empyemata  are  due  to  that  organism.  After  the  age  of  three  years 
the  tendency  to  purulent  effusions  becomes  less  marked.  While  there  is  nothing 
special  to  the  pleurisy  of  childhood  in  its  dry  or  serous  forms,  there  are  many 
points  in  connection  with  the  study  of  empyema  in  children  which  are  of  great 
importance.  At  the  outset  reference  may  be  made  to  two  opinions  commonly  held 
and  often  expressed.  The  first  is  that  an  empyema  is  easily  diagnosed,  and  the 
second  that  the  treatment  only  calls  for  an  amount  of  surgical  skill  such  as  any 
newly  qualified  practitioner  possesses.  Both  of  these  opinions  are  directly  opposed 
to  the  experience  of  those  who  have  had  much  to  do  with  empyemata  in  children. 
It  is  quite  true  that  an  empyema  may  present  no  difficulty  as  regards  the  diagnosis, 
and  the  treatment  may  be  carried  to  a  rapid  and  successful  issue  with  the  greatest 
ease.  On  the  other  hand,  the  diagnosis  frequently  presents  very  great  difficulty, 
and  many  a  young  patient  has  died  as  the  result  of  an  undiagnosed  empyema. 
The  surgical  treatment — for  it  is  admitted  that  the  only  thoroughly  satisfactory 
treatment  is  surgical — calls  for  a  knowledge  of  the  physical  laws  of  pleuro-pulmonary 
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disease,  for  surgical  skill  and  experience  in  the  various  types  of  empyema  met 
with,  and  for  great  care  in  the  after-treatment  if  the  case  is  to  run  an  uncompli- 
cated course.  There  are  few  senior  practitioners  who  have  not  received  some  of 
the  worst  shocks  of  their  professional  career  in  connection  with  errors  of  diagnosis 
and  treatment  of  empyemata. 

^Etiology. — The  same  varieties  of  pleurisy  are  met  with  in  childhood  as  in 
adult  life.  We  have  to  deal  with  cases  of  dry  pleurisy,  of  pleurisy  with  serous 
effusion,  and  of  pleurisy  with  purulent  effusion.  All  of  these  conditions  may  be 
met  with  during  the  first  three  months  of  life,  usually  as  the  result  of  a  form  of 
infection  from  the  skin  or  elsewhere. 

Pleurisy  is  rare  as  a  primary  affection,  but  is  common  as  part  of  a  general  infec- 
tion of  the  system  or  as  secondary  to  some  local  disease  of  the  lung.  The  so-called 
"primary  pleurisy,"  often  traced  to  a  chill  or  exposure  to  cold,  is  usually  to  be  re- 
garded as  tuberculous  in  origin.  A  chill  may  be  the  exciting  cause  of  an  attack,  but 
not  the  causa  causans.  In  all  the  general  infective  diseases,  septicemic  or  pysemic, 
inflammation  of  the  pleura  may  occur.  In  connection  with  children,  we  note  espe- 
cially, amongst  general  diseases,  rheumatism,  tuberculosis,  scarlet  fever,  and 
measles.  The  pleura  also  shows  a  marked  tendency  to  be  involved  in  the  general 
extension  of  some  local  disease,  as,  for  instance,  in  connection  with  appendicitis, 
acute  septic  epiphysitis,  umbilical  infections,  etc.  Another  large  class  of  pleural 
affections  is  secondary  to  disease  of  the  lungs.  Amongst  these  pneumonia  takes 
a  prominent  place  in  early  life,  and  this  not  so  much  in  the  form  of  an  acute  pleurisy 
in  the  early  stage  as  of  a  purulent  inflammation  in  the  later  stages.  Pulmonary 
tuberculosis  is  very  commonly  associated  with  tuberculous  pleurisy.  Amongst 
the  rarer  local  affections  leading  to  pleurisy  may  be  mentioned  the  rupture 
of  a  caseous  gland  at  the  root  of  the  lung  into  the  pleura,  or  the  bursting  of  a 
mediastinal  abscess,  or  the  extension  of  tuberculous  disease  from  the  spine,  or  a 
malignant  growth  in  the  lung  or  mediastinum.  Injury  may  lead  to  pleurisy,  as 
in  the  case  of  a  fractured  rib. 

While  pleurisy  may  occur  during  any  part  of  the  year,  the  chief  seasonal  incidence 
is  in  the  colder  months,  and  is  directly  dependent  on  the  prevalence  of  pulmonary 
disease  at  that  time.  Age  is  a  factor  of  importance  not  so  much  in  determining  the 
frequency  of  the  disease  as  the  purulent  character  of  the  effusion  in  infancy. 

Varieties  op  Pleurisy — 1.  Non-Purulent  Pleurisy. — There  are  in  childhood 
the  two  usual  forms — namely,  (1)  dry  pleurisy,  (2)  pleurisy  with  serous  effusion. 
Speaking  generally,  the  symptoms,  physical  signs,  and  treatment,  are  the  same  as 
in  adult  life. 

Many  cases  of  dry  pleurisy  are  characterized  by  an  entire  absence  of  symptoms, 
and  are  only  discovered  post  mortem  in  the  shape  of  recent  inflammation  or  dense 
pleural  thickening  of  old  standing.  These  conditions  are  specially  common  in 
connection  with  tuberculous  disease  of  the  lungs.  While  at  the  onset  of  an  attack 
of  pneumonia  there  may  be  acute  pain  in  the  chest  and  audible  friction,  in  children 
much  more  frequently  than  in  adults,  there  may  be  an  entire  absence  of  pleuritic 
pains  and  signs  during  a  pneumonic  attack.  On  the  other  hand,  the  pain  in 
pneumonia  is  frequently  referred  to  one  or  other  side  of  the  abdomen,  and  is  prob- 
ably due  to  pleurisy  about  the  lower  lobe  (see  Lobar  Pneumonia).  The  pain  of 
pleurisy  is  ascribed  by  some  to  involvement  of  the  intercostal  nerves  in  the  inflam- 
mation, and  hence  it  may  be  located  by  the  patient  at  the  peripheral  ends  of  these 
nerves.  By  others— e.q.,  James  Mackenzie— the  pain  is  ascribed  to  a  visceral  reflex 
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from  the  pulmonary  pleura  leading  to  a  disturbance  in  the  corresponding  spinal 
segment,  which  is  expressed  by  pain  referred  to  the  areas  of  distribution  of  the 
nerves  of  that  segment.  Sometimes  there  is  no  actual  pain  present,  but  distinct 
tenderness  over  the  chest  at  or  near  the  seat  of  the  lesion,  as  manifested  on  per- 
cussion, or  there  may  be  surface  tenderness  in  the  abdomen  or  back  at  some  distance 
from  the  lesion.  In  some  cases  of  pneumonia  pleuritic  pain  may  be  referred  to 
one  or  other  shoulder.  In  rheumatic  fever  or  in  the  subacute  exacerbations  of 
chronic  rheumatism,  dry  pleurisy  or  pleurisy  with  effusion  may  occur.  The  affec- 
tion may  be  bilateral  or  unilateral,  and  is  often  associated  with  pericarditis.  As 
a  condition  of  dry  pleurisy,  often  with  coarse  friction,  and  without  symptoms,  is 
frequently  discovered  in  the  course  of  a  routine  examination  of  the  chest  in  cases 
of  tuberculosis,  rheumatism,  or  pneumonia,  and  the  disease  passes  off  without  anv 
active  treatment,  it  is  plain  that  many  attacks  of  dry  pleurisy  remain  undiagnosed 
because  unsuspected.  Other  attacks  will  be  recognized  if  pain  is  present  as  a 
symptom,  but  the  importance  of  the  discovery  lies  rather  in  the  association  of  the 
pleuritic  inflammation  with  some  underlying  disease,  which  ought  to  be  treated, 
than  in  the  pleurisy  itself,  which  calls  for  little  treatment  save  the  relief  of  pain. 
Even  in  cases  suggestive  of  pleurisy  from  the  pain,  repressed  cough,  and  appearance 
of  the  patient,  it  is  frequently  impossible  to  detect  any  friction  sounds  as  the  child 
fixes  the  chest,  breathes  with  the  diaphragm  chiefly,  and  will  not  be  induced  to 
draw  a  long  breath.  Here  one  can  often  make  a  reasonably  safe  diagnosis  from 
the  symptoms  ;  and  as  the  acuteness  of  the  pain  subsides,  the  breathing  will  become 
more  natural,  and  friction  sounds  will  probably  be  heard.  The  fine  friction  of 
early  pleurisy  is  much  less  commonly  heard  in  children  than  in  adults,  and  fre- 
quently no  adventitious  sounds  are  audible  until  the  coarse  friction  of  a  later  stage 
appears. 

The  treatment  of  acute  dry  pleurisy  is  to  be  directed  to  the  relief  of  pain  hy 
fixation  of  the  chest  in  a  flannel  bandage,  by  counter-irritation  (hot  fomentations 
or  a  turpentine  stupe),  and  in  very  acute  cases  by  the  application  of  two  or  three 
leeches  around  the  painful  part.  In  cases  in  which  the  pleural  surface  of  the 
diaphragm  is  involved,  the  pain  and  distress  of  breathing  may  be  so  great  that  full 
doses  of  morphia  are  called  for. 

Pleurisy  with  serous  effusion  may  occur  in  connection  with  any  of  the  diseases 
already  referred  to.  The  special  signs  and  symptoms  and  the  diagnosis  of  fluid 
in  the  chest  will  be  discussed  later  in  connection  with  empyema.  A  passive  effusion 
into  the  pleura  may  occur  in  connection  with  cardiac  or  cardio-renal  disease,  and 
presents  the  same  features  as  in  adult  life.  An  active  attack  of  pleurisy  with  effu- 
sion may  develop  acutely  with  high  temperature,  dry  cough,  dyspnoea,  and  manifest 
prostration,  or  it  may  begin  quietly  without  any  of  those  symptoms,  the  patient 
continues  to  go  about,  and  it  is  only  increasing  anaemia  and  breathlessness  on 
exertion  which  leads  to  an  examination  of  the  chest.  One  pleural  cavity  may  then 
be  found  filled  with  fluid. 

In  the  majority  of  cases  both  of  these  types  are  tuberculous  in  origin,  although 
definite  proof  of  the  presence  of  the  tubercle  bacillus  may  not  be  found.  In  some 
cases  there  may  be  evidence  of  a  tuberculous  focus  in  the  lungs.  In  other  cases 
no  such  origin  of  tuberculosis  in  the  lungs  or  elsewhere  in  the  body  may  he  dis- 
covered. The  case  may  appear  to  be  one  of  primary  pleurisy  with  effusion  ;  there 
may  be  no  other  disease  present  which  one  associates  with  pleurisy,  but  yet  it  is 
advisable  to  regard  and  treat  the  effusion  as  tuberculous  in  origin.     So  far  as  a 
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positive  vou  Pirquet  reaction  is  of  value,  it  will  almost  invariably  be  present  in 
such  a  case  ;  and  if  it  is  not  elicited  after  several  applications  of  the  test  have  been 
made,  then  the  diagnosis  of  tuberculosis  must  be  reconsidered.  Prom  the  clinical 
standpoint  valuable  evidence  in  support  of  the  view  that  primary  pleurisy  with  effu- 
sion is  usually  tuberculous  is  obtained  by  a  comparison  with  tuberculous  peri- 
tonitis. This  affection  may  begin  acutely  with  pain,  pyrexia,  and  effusion,  or 
quietly  with  effusion  which  is  only  discovered  from  the  enlargement  of  the  abdomen. 
No  one  at  the  present  time  would  diagnose  primary  or  idiopathic  peritonitis  in  such 
cases,  but  in  the  absence  of  other  manifest  cause  for  the  effusion  all  would  diagnose 
and  treat  the  case  as  tuberculous  peritonitis.  It  has  been  said  that  the  complete 
cure  which  often  ensues  in  such  cases  of  pleurisy  with  effusion  is  evidence  against 
the  disease  being  tuberculous.  The  fact,  however,  is  that  tuberculous  pleurisy 
is  an  affection  in  which  the  prognosis  is  unusually  favourable,  in  the  absence  of 
other  tuberculous  lesions,  just  as  is  the  prognosis  of  tuberculous  peritonitis.  The 
real  question  of  importance  in  connection  with  the  prognosis  of  tuberculous  pleurisy 
is  as  to  the  state  of  the  lungs  and  the  bronchial  glands.  If  there  is  definite  and 
active  tuberculosis  in  either  of  them,  then  the  prognosis  as  regards  the  patient's 
future  must  be  grave,  although  the  pleurisy  may  clear  up  entirely.  If,  on  the  other 
hand,  there  is  no  marked  focus  of  disease  in  the  lungs  or  glands,  the  prognosis  of 
"  primary  "  pleurisy,  even  when  tuberculous,  is  by  no  means  unfavourable. 

While  by  means  of  elaborate  laboratory  methods  it  may  be  possible  to  detect 
tubercle  bacilli  in  the  pleural  exudate,  and  by  inoculation  of  the  fluid  into  animals 
to  produce  tuberculosis,  in  a  number  of  cases  the  results  are  negative,  and  for 
practical  purposes  it  may  be  said  that  tubercle  bacilli  will  not  probably  be  found 
even  in  a  tuberculous  effusion. 

As  regards  cytological  examination  of  the  exudate,  Emanuel  sums  up  the  work 
of  various  observers  as  follows  :  (1)  In  tuberculous  effusions  there  is  a  prepon- 
derance of  lymphocytes  ;  (2)  in  other  inflammatory  effusions  the  polynuclear  cells 
are  the  more  abundant ;  and  (3)  in  mechanical  transudations  the  cells  are  fewer 
than  in  either  of  the  foregoing  varieties,  and  consist  of  flat  endothelial  cells,  often 
in  groups. 

The  clinical  course  of  an  attack  of  tuberculous  pleurisy  will  depend  a  good 
deal  on  whether  the  lung  is  healthy  or  tuberculous.  In  the  latter  case  the  pleurisy 
will  probably  become  a  chronic  complication  of  the  pulmonary  disease.  In  the 
former  we  have  first  of  all  a  febrile  stage  with  active  effusion.  The  fever  ranges 
from  100°  to  102°  F.,  and  lasts  for  from  two  to  three  weeks,  a  gradual  defervescence 
by  lysis  taking  place.  The  effusion  lasts  longer,  and  may  increase  to  such  an 
extent  as  to  induce  marked  symptoms  of  pressure  calling  for  relief  by  aspiration. 
In  the  case  of  young  children  with  pleural  effusion,  it  ought  to  be  the  practice  to 
insert  an  exploring  needle  in  order  to  determine  whether  the  fluid  is  purulent  or 
serous.  The  distinction  can  never  be  made  with  absolute  certainty  by  any  other 
means,  and  the  risks  of  leaving  a  purulent  effusion  untreated  are  very  great.  After 
from  three  to  six  weeks  a  tuberculous  effusion  tends  to  subside,  and  the  whole 
may  be  absorbed  without  leaving  any  permanent  changes  in  the  pleura.  Or  the 
fluid  may  be  absorbed,  but  there  may  be  left  great  pleural  thickening,  permanently 
interfering  with  the  full  expansion  of  the  lung  and  the  chest  wall  on  the  affected 
side.  Or,  in  rare  cases,  a  secondary  infection  of  the  pleural  exudate  may  take 
place,  leading  to  pus  formation  and  empyema.  This  will  usually  be  manifested 
by  pyrexia  and  acute  illness. 
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We  have  taken  tuberculous  pleurisy  as  a  type  of  pleurisy  with,  effusion  because 
it  is  the  most  common  and  the  most  pronounced  form  met  with  in  childhood. 
Other  cases  of  serous  effusion  arising  in  connection  with  rheumatic  fever  or  pneu- 
monia are  rather  to  be  regarded  as  complications  of  these  diseases,  of  importance 
it  may  be,  but  not  possessing  any  features  which  have  not  been  dealt  with  in  con- 
nection with  tuberculous  pleurisy. 

Treatment. — During  an  attack  of  tuberculous  pleurisy  the  patient  should  be 
kept  in  bed  during  the  whole  of  the  pyrexial  stage,  and  until  absorption  of  the  fluid 
is  well  advanced.  There  is  always  a  liability,  on  the  part  of  patients  suffering 
from  pleural  effusion,  to  sudden  cardiac  failure  if  they  are  allowed  to  move  about, 
or  even  sit  up  in  bed  ;  so  that  the  recumbent  position  should  be  maintained.  The 
symptoms  of  an  acute  onset  are  to  be  relieved  on  the  lines  already  indicated  with 
reference  to  dry  pleurisy.  In  the  stage  of  active  effusion  with  pyrexia  there  is 
probably  no  benefit  to  be  obtained  by  aspirating  the  chest,  as  the  fluid  will  most 
likely  re-accumulate.  Aspiration  may  be  called  for  if  signs  of  positive  pressure  by 
the  fluid  are  present,  a  stage  usually  indicated  by  the  disappearance  of  skodaic 
resonance  below  the  clavicle,  and  the  pushing  downwards  of  the  stomach  on  the 
left  side,  or  the  liver  on  the  right,  through  supra-diaphragmatic  pressure.  Even 
if  these  physical  signs  are  not  present,  if  symptoms  such  as  breathlessness,  cyanosis, 
faintness,  or  weak  cardiac  action,  occur,  these  are  to  be  regarded  as  indications 
calling  for  the  immediate  removal  of  fluid.  The  amount  of  fluid  which  is  tolerated 
without  discomfort  and  without  danger  varies  greatly  in  different  cases.  In  the 
absence  of  these  urgent  indications,  which  are  not  usually  present,  one  may  apply 
equal  parts  of  the  liniment  and  tincture  of  iodine,  or  unguentum  hydrargyri  com- 
positum,  or  linimentum  hydrargyri,  to  the  affected  side  of  the  chest  to  allay  in- 
flammation and  promote  absorption.  The  internal  administration  of  salicylate 
of  soda,  iodide  of  potash,  or  diuretics,  is  not  of  any  especial  value  during  the  acute 
stage,  and  should  be  reserved  for  the  time  when  absorption  has  begun,  when  they 
may  possibly  aid  to  some  extent.  The  diet  should  be  restricted  in  amount  during 
the  feverish  stage,  but,  if  the  appetite  is  good,  solids  in  the  form  of  bread  and  butter, 
puddings,  and  eggs,  may  be  allowed.  After  the  fever  has  subsided  we  may  find 
that  the  amount  of  fluid  in  the  chest  has  begun  to  diminish,  in  which  case  it  is 
advisable  to  continue  on  the  same  lines  of  treatment  until  it  has  disappeared 
entirely.  The  patient  may  then  be  allowed  out  of  bed.  On  the  other  hand,  we 
may  find  that  the  amount  of  fluid  is  not  decreasing,  and  aspiration  is  called  for. 
As  a  general  rule  it  may  be  said  that,  if  fluid  has  been  present  in  the  chest  foi 
two  or  three  weeks,  and  the  pyrexia  has  subsided,  its  removal  is  advisable.  There 
is  one  condition  which  may  make  one  hesitate  as  to  the  advisability  of  aspiration— 
namely,  the  presence  of  signs  of  active  pulmonary  tuberculosis  on  the  affected 
side.  It  is  held  by  some  that  the  rest  afforded  to  the  lung  by  the  presence  of  the 
pleural  fluid  and  the  accompanying  pulmonary  congestion  is  more  favourable  to 
the  healing  of  a  tuberculous  lesion  than  the  active  pulmonary  movements  which 
are  again  re-established  on  the  withdrawal  of  the  fluid.  Others  hold  that  the 
freer  pulmonary  movements  aid  in  curing  the  tuberculous  lesion.  It  may  be 
pointed  out  that,  while  an  active  increase  in  the  signs  of  pulmonary  tuberculosis 
not  infrequently  follows  the  removal  of  fluid  from  the  chest,  it  is  rare  to  find  such 
activity  progressing  while  the  fluid  is  still  present.  So  that,  while  the  removal  of 
the  fluid  in  ordinary  cases  of  tuberculous  pleurisy  is  called  for  in  order  to  secure 
a  restoration  of  the  pulmonary  and  pleural  functions,  it  may  be  advisable  to  delay 
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aspiration  in  cases  of  active  pulmonary  tuberculosis  so  as  to  check,  if  possible, 
the  progress  of  the  latter  trouble. 

If  removal  of  the  fluid  has  been  decided  on,  we  have  the  choice  of  siphonage 
or  aspiration.  Siphonage  by  means  of  a  trocar  and  rubber  tubing  filled  with 
water  has  an  advantage  over  aspiration  in  that  the  steady  flow  causes  less  dis- 
turbance of  the  pulmonary  circulation.  Whichever  method  is  followed,  the  with- 
drawal of  the  fluid  should  be  carried  out  steadily  and  slowly,  and  the  occurrence 
of  marked  coughing  or  faintness  or  haemorrhage  should  at  once  bring  the  pro- 
ceeding to  a  close.  It  is  by  no  means  necessary  to  empty  the  pleural  cavity  ;  the 
withdrawal  of  a  few  ounces  will  often  lead  to  the  rapid  absorption  of  what  remains. 
Incision  of  the  pleura  and  drainage  is  rarely  practised  in  this  country  for  serous 
effusions,  and  does  not  seem  to  be  called  for. 

Serous  effusions,  other  than  tuberculous,  are  to  be  treated  on  the  same  lines. 
As  a  rule,  after  an  attack  of  two  or  three  weeks,  spontaneous  absorption  of  the 
fluid  takes  place  without  aspiration.  Rheumatic  effusions  are  part  of  the  general 
disease,  and  are  to  be  tieated  with  salicylate  of  soda.  Effusions  secondary  to 
malignant  growths  are  to  be  aspirated  if  the  symptoms  of  pressure  are  present. 

In  the  case  of  tuberculous  pleuial  effusion,  the  after-treatment  is  of  great  im- 
portance. Many  recover  and  show  no  further  evidence  of  active  tuberculosis. 
On  the  other  hand,  the  fact  that  the  lesion  is  tuberculous  is  sufficient  reason  for  a 
prolonged  course  of  dietetic  and  hygienic  treatment,  such  as  is  employed  in  cases 
of  chronic  pulmonary  tuberculosis.  Special  care  must  be  directed  to  the  removal 
of  chronic  thickening  of  the  pleura,  and  to  the  prevention  of  the  development  of 
a  chronic  fibroid  induration  of  the  pleura  and  lung.  Physical  exercises  directed 
to  the  expansion  of  the  chest  will  be  of  service  in  this  connection. 

2.  Purulent  Pleurisy,  or  Empyema. — Empyema  is  almost  invariably  a  secondary 
affection,  and  it  is  therefore  desirable  to  ascertain  as  soon  as  possible  what  is  the 
primary  disease.     In  75  per  cent,  of  cases  the  disease  is  pneumonia. 

The  factor  which  makes  a  fluid  effusion  in  the  pleural  cavity  of  a  purulent 
character  is  the  presence  of  a  pus-producing  organism.  The  chief  difference 
between  a  serous  and  a  purulent  effusion  is  bacteriological.  It  is  extremely  rare 
to  find  an  effusion  which  was  serous  at  the  onset  becoming  purulent  later  on.  It 
must  be  kept  in  mind,  however,  that  a  seious  effusion  may  be  cloudy  in  appear- 
ance from  an  excess  of  cellular  elements  without  being  purulent. 

It  is  generally  recognized  that  in  children  under  three  years  of  age,  if  there  are 
definite  signs  of  pleural  effusion,  the  fluid  will  in  all  probability  be  purulent. 
The  frequency  of  the  pneumococcus,  either  alone  or  with  some  other  organism  as 
the  cause  of  empyema,  has  been  estimated  by  different  writers  at  from  75  to 
90  per  cent,  of  all  cases.  Certainly  it  is  the  organism  which  explains  the  frequency 
of  empyema  in  early  life.  The  question  has  been  discussed  as  to  whether  a  pneumo- 
coccal empyema  is  ever  primary — i.e.,  arises  without  any  pneumonic  change  in 
the  lungs.  Recognizing  that  a  pneumococcal  infection  may  be  a  general  blood- 
disease,  without  any  recognizable  pulmonary  lesion,  we  have  to  admit  the  possi- 
bility of  an  empyema  arising  as  part  of  the  general  infection.  As  a  matter  of 
clinical  experience,  however,  it  is  rare  to  meet  with  a  case  of  pneumococcal  empyema 
in  which  there  have  not  been  signs  and  symptoms  strongly  suggestive  of  pneu- 
monia, or  a  history  of  some  such  signs  and  symptoms.  In  all  probability  the  so- 
called  "  primary  "  pneumococcal  empyema  is  associated  with  some  lesion  of  the  lung 
or  with  some  lesion  of  the  tonsils,  naso-pharynx,  or  alimentary  tract.      The  other 
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forms  of  empyema  are  also  secondary  in  character.  The  Staphylococcus  pyogenes 
aureus  may  be  the  cause,  and  this  in  children  is  often  associated  with  osteomyelitis. 
Streptococci  may  be  the  active  organisms,  associated  with  scarlet  fever,  or  diphtheria, 
or  some  focal  infection  such  as  otitis  media  or  appendicitis.  Friedlander's  bacillus 
the  Bacillus  coli,  and  the  tubercle  bacillus,  are  other  organisms  present  in  em- 
pyemata.  As  regards  the  tubercle  bacillus,  it  is  doubtful  whether  this  is  ever  the  sole 
cause  of  pus  in  the  pleura,  and  in  most  cases  some  other  organism  is  also  present, 
commonly  the  pneumococcus.  The  important  point  about  the  discovery  of  tubercle 
bacilli  in  an  empyema  is  that,  probably,  there  is  some  active  pulmonary  or  glandular 
tuberculosis  present  which  renders  the  prognosis  much  more  serious.  It  is  usually 
held  that  the  pneumococcus  produces  a  comparatively  mild  form  of  empyema, 
and  that  the  streptococcus  is  accompanied  by  a  much  more  severe  type  of  disease. 
As  a  general  rule  this  is  true,  but,  as  Bythell  has  pointed  out,  we  may  meet  with 
extremely  virulent  attacks  associated  with  the  pneumococcus,  and  very  mild  ones 
of  streptococcal  origin.  The  bearing  of  the  bacteriological  finding  on  the  prog- 
nosis of  an  empyema  has  been  summed  up  by  Bythell  as  follows  : 

1.  If  the  pus  contains  but  a  small  number  of  poorly  stained  micro-organisms 
and  gives  feeble  cultures,  the  prognosis  is  on  the  whole  good. 

2.  Abundant  and  well-stained  micro-organisms,  giving  vigorous  cultures,  do 
not  necessarily  indicate  a  bad  prognosis,  especially  when  there  is  a  large  amount  of 
phagocytosis  to  be  seen  under  the  microscope.  If,  however,  the  phagocytosis  is 
poor  or  absent  in  such  cases,  the  prognosis  is  nearly  always  bad. 

3.  Vigorous  cultures  are  not  in  themselves  a  sign  of  pathogenic  activity. 

Symptomatology  of  Pleural  Effusions. — If  one  has  been  following  up  the 
development  of  pleural  effusions  in  a  patient  who  has  been  suffering  from  acute 
pleurisy  or  pneumonia,  there  is  not  as  a  rule  much  difficulty  in  making  a  correct 
diagnosis.  Very  frequently,  however,  advice  is  sought  because  of  some  indefinite 
signs  of  ill-health  following  an  illness  for  which  medical  treatment  was  not  con- 
sidered necessary. 

If  there  is  a  history  of  acute  pulmonary  trouble  recently,  one  may  be  directed 
at  once  to  examine  the  chest.  Such  a  history  will  frequently  take  the  form  of  "  an 
attack  of  congestion  of  the  lungs  "  or  "  an  attack  of  influenza,"  from  which  the 
patient  had  never  thoroughly  recovered.  It  may  be  some  weeks  or  it  may  be  some 
months  after  an  attack  of  pneumonia  before  medical  advice  is  sought,  but  an  in- 
definite illness  after  pneumonia  is  always  strongly  suggestive  of  empyema.  Many 
cases  also  occur  in  which  there  is  no  history  of  any  previous  illness,  and  this  is  often 
in  cases  of  tuberculous  pleural  effusion.  The  only  symptoms  complained  of  or  ob- 
served by  the  patient  may  be  breathlessness  and  tiredness  on  exertion.  When 
the  patient  is  too  young  to  describe  them,  even  these  symptoms  may  have  been 
entirely  overlooked.  Cough  may  be  present,  of  a  sharp,  irritating,  useless  char- 
acter, which  often  suggests  to  the  trained  listener  the  presence  of  pleural  irritation. 
On  the  other  hand,  cough  may  be  entirely  absent.  The  presence  of  anamw 
is  to  be  noted  in  all  cases  of  pleural  effusion  of  some  weeks'  duration.  This  is  visible 
both  in  the  skin  and  the  mucous  membranes.  In  purulent  effusions  the  anaemia 
shows  itself  as  a  peculiar  straw-coloured  tinge  of  the  skin  of  the  face  and  the  body 
generally,  which  is  very  suggestive  of  the  underlying  affection.  (Edema  of  the  chest 
wall  on  the  affected  side  is  sometimes  present  in  cases  of  empyema. 

Clubbing  of  the  fingers  which  has  developed  rapidly  and  without  cyanosis  is 
another  condition  sometimes  said  to  be  diagnostic  of  a  purulent  effusion.    Although 
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such  a  statement  is  too  sweeping,  the  fact  remains  that  the  combination  of  the 
peculiar  yellowish  complexion  with  clubbing  of  the  fingers  and  toes  is  more  charac- 
teristic of  empyema  than  of  any  other  affection.  Albuminuria  is  often  present  in 
chronic  empyema. 

Breathlessness  is  a  symptom  which  varies  in  degree  with  the  amount  of  effusion 
present.  In  an  ordinary  effusion  the  breathlessness  may  be  present  only  on  exer- 
tion. In  a  rapidly  advancing  effusion  the  breathlessness  is  much  more  marked 
than  in  a  slowly  progressive  one.  If  a  very  large  effusion  is  present  the  breath- 
lessness may  be  urgent  and  indicative  of  great  danger  to  life.  Wasting  is  not  char- 
acteristic of  simple  serous  effusion,  but  is  frequently  present  in  empyema.  Good- 
hart  lays  stress  on  a  puffy  appearance  of  the  face  as  indicative  of  a  large  effusion, 
simple  or  purulent.  Venous  engorgement  of  the  face  and  neck  points  to  a  large 
effusion  with  cardiac  embarrassment.  In  an  ordinary  case  of  pleural  effusion  in 
a  child  there  is  no  superficial  venous  congestion.  The  temperature  in  both  serous 
and  purulent  effusions  may  be  definitely  pyrexial,  or  hectic  in  type,  or  but  slightly 
raised  at  night,  or  constantly  normal.  As  a  rule  the  temperature  at  the  onset  is 
raised  and  a  high  degree  of  fever  may  be  reached,  especially  in  purulent  cases. 
In  the  severe  forms  of  empyema  a  hectic  temperature  may  be  developed  with 
sweating  and  rapid  emaciation.  In  the  milder  forms,  after  a  pyrexial  stage,  the 
fever  disappears  ;  the  chest  may  contain  a  large  amount  of  pus,  but  the  symptoms 
are  those  of  a  chronic  toxaemia,  with  local  disturbance  (mechanical)  of  the  cardio- 
respiratory system.  If  an  examination  of  the  chest  has  been  omitted,  the  general 
signs  of  empyema  will  often  suggest  chronic  pulmonary  tuberculosis  as  the 
diagnosis. 

The  "physical  signs  in  the  chest  are  usually  easily  recognized  in  cases  of  free 
fluid.  The  problems  associated  with  localized  pleurisy,  or  empyema,  or  bilateral 
effusions,  or  a  pleura  previously  affected  with  disease,  are  quite  different,  and  present 
much  greater  difficulty  in  the  diagnosis.  In  cases  of  free  fluid  there  are  certain 
physical  changes  in  the  lungs  and  surrounding  tissues,  which  were  first  described 
by  Garland  and  Douglas  Powell,  and  which  are  especially  well  manifested  in  child- 
hood. We  may  consider  the  chest  as  consisting  of  a  bony  framework,  firm  but 
flexible,  and  closed  below  by  the  movable  diaphragm,  and  of  two  elastic  bags,  the 
lungs,  which  are  everywhere  unattached,  except  at  the  roots.  When  the  lungs 
are  equally  expanded,  the  mediastinum,  with  the  heart  and  other  contents,  is 
maintained  in  a  central  position,  although  not  in  any  way  immobile.  The  dia- 
phragm is  also  a  structure  of  great  importance,  because  it  is  the  chief  factor  in  the 
expansion  of  the  lungs  by  its  descent  during  inspiration. 

These  structures  are  markedly  affected  by  the  presence  of  a  moderate  effusion. 
Let  us  assume  the  effusion  is  on  the  left  side.  The  chest  wall  on  that  side  has 
been  to  a  considerable  extent  thrown  out  of  action,  so  that  as  an  inspiratory  factor 
it  may  be  left  out  of  account.  The  left  lung  has  not  been  expanded  as  usual, 
owing  to  the  diminished  movement  on  that  side,  and  from  its  elastic  resiliency  it 
has  been  shrinking  before  the  increasing  fluid,  and  naturally  shrinking  towards 
its  one  fixed  point,  the  root.  The  diaphragm  on  that  side  has  also  suffered  in  its 
muscular  power,  so  that  on  relaxation  (expiration)  it  tends  to  follow  the  shrinking 
lung  above  it,  and  to  reach  a  higher  level  than  normally.  On  the  sound  side  of 
the  chest  the  conditions  are  very  different.  There  is  a  call  here  for  fuller  pul- 
monary expansion  to  counterbalance  the  effects  of  diminished  respiratory  power 
on  the  left  side.    The  right  side  of  the  chest  expands  more,  and  the  diaphragm  con- 
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tracts  more  powerfully  on  inspiration,  with  the  result  that  the  right  lung  is  more 
fully  distended  and  its  elastic  tension  is  raised.  This  elastic  tension,  being  un- 
opposed by  a  similar  tension  in  the  left  lung,  will  tell  on  the  mediastinum  and  its 
contents,  and  tend  to  draw  the  heart  over  to  the  right  side.  If  this  tension  in  the 
right  lung  is  maintained  for  some  time,  as  in  the  presence  of  an  increasing  effusion 
it  will  tend  to  draw  towards  the  right  side,  not  only  the  mediastinal  contents,  but 
also  the  left  lung,  and,  following  the  left  lung,  the  diaphragm  on  that  side  will  rise 
to  a  still  higher  level.  The  left  side  of  the  chest,  unexpanded  by  active  muscular 
movements,  will  be  driven  in  by  the  atmospheric  pressure. 

The  evidences  of  these  changes  are  manifested  on  an  examination  of  the  chest. 
The  deficient  expansion  of  the  left  side  of  the  chest  will  be  shown  but  slightly,  if 
at  all,  during  normal  (diaphragmatic)  breathing.  On  forced  breathing,  howover, 
it  will  be  much  more  evident.  The  chest  wall  on  that  side  is  not  expanded,  and 
as  time  goes  on  it  tends  to  become  flattened  in  the  axillary  region,  from  unopposed 
atmospheric  pressure,  with  an  outline  more  rectangular  than  cylindrical. 

As  regards  the  lung  on  the  left  side,  the  line  of  shrinkage  will  be  approximately 
accurately  shown  by  an  arc  of  a  circle  drawn  with  the  root  of  the  lung  as  the  centre 
and  the  tip  of  the  apex  of  the  lung  as  the  periphery.  The  root  of  the  lung  is  located 
anteriorly  at  the  junction  of  the  second  costal  cartilage  with  the  sternum,  and 
posteriorly  one  inch  to  the  left  of  the  tip  of  the  fourth  spinous  process  in  the  dorsal 
region.  Expressed  in  other  words,  in  the  presence  of  pleural  effusion,  the  lower 
border  of  the  lung  is  highest  in  the  axillary  region,  and  from  this  point  slopes 
downwards  and  inwards  anteriorly  towards  the  sternum,  and  downwards  and  in- 
wards posteriorly  towards  the  spine.  The  upper  border  of  the  lung  is  unaltered. 
On  percussion  over  this  lung  area  the  characteristic  note  is  one  of  impaired  reson- 
ance, which  varies  according  to  the  amount  of  retraction  present,  and  which  may 
be  described  in  different  cases  as  slight,  or  boxy,  or  tympanitic.  The  note  over 
this  area  is  never  flat  or  wooden.  On  auscultation  the  breath  sounds  are  dimin- 
ished, the  expiration  is  prolonged,  and  a  bronchial  element  is  frequently  present 
over  the  area,  extending  downwards  from  the  root  of  the  lung  along  the  spine 
posteriorly,  and  along  the  sternum  anteriorly.  Bronchial  breathing  is  also  fre- 
quently present  at  the  extreme  apex,  and  the  observation  of  Goodhart,  that  when 
bronchial  breathing  is  present  at  the  apex  in  a  child  the  base  of  the  lung  should 
be  examined  for  evidence  of  fluid,  is  well  worth  keeping  in  mind.  The  area  imme- 
diately above  the  lower  margin  of  the  lung  may  show  the  presence  of  some 
crepitations  (hypostatic  congestion)  or  friction  sounds,  but  as  a  rule  there  are  no 
accompaniments  in  the  retracted  lung. 

The  position  of  the  heart  is  of  great  importance.  The  heart  is  displaced  towards 
the  sound  side,  not  pushed  over  by  the  fluid  pressure,  but  drawn  over  by  the 
unopposed  elastic  tension  of  the  sound  lung.  When  the  effusion  is  on  the  left 
side,  the  cardiac  dulness  will  be  found  extending  to  the  right  of  the  sternum,  while 
the  apex  beat  is  also  moving  to  the  right.  In  young  children  a  very  valuable  sign 
of  this  displacement  is  cardiac  pulsation  seen  and  felt  below  the  ensiform  cartilage, 
long  before  there  is  any  evidence  of  engorgement  of  the  right  side  of  the  heart. 
Visible  and  palpable  cardiac  pulsation  in  abnormal  situations  will  often  render 
clear,  without  the  use  of  percussion,  the  altered  position  of  the  heart.  The  signs 
of  cardiac  displacement  in  children  are  more  valuable  than  in  the  case  of  adults, 
because  they  are  manifested  early  in  the  disease  and  are  more  easily  determined. 

As  regards  the  area  of  fluid  effusion,  the  upper  border  will  be  found  to  follow 
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exactly  the  lower  border  of  the  retracting  lung.  It  will  therefore  be  highest  in 
the  axillary  region,  and  from  there  will  slope  downwards  to  meet  the  cardiac  dul- 
ness  anteriorly,  and  downwards  towards  the  spine  posteriorly.  The  lower  border 
is  very  variable,  and  is  by  no  means  to  be  regarded  as  identical  with  that  of  the 
normal  lung.  Even  in  the  presence  of  a  considerable  effusion  the  elevation  of  the 
diaphragm  is  often  considerable.  One  must  not  therefore  assume  that  the  presence 
of  stomach  resonance  as  high  as  the  fourth  or  third  rib  in  the  axilla  excludes 
the  possibility  of  free  fluid  in  the  pleura  ;  it  is,  in  fact,  strongly  suggestive  of  such 
a  condition.  Posteriorly,  also,  one  may  find  bowel  or  stomach  resonance  rising 
as  high  as  the  eighth  rib,  and  this  combined  with  a  flat  note  above  is  also  strong 
evidence  of  free  fluid  in  the  pleura.  This  elevation  of  the  diaphragm  in  childhood 
is  important  in  connection  with  exploratory  punctures  and  surgical  treatment. 
For  if  fluid  is  diagnosed,  and  a  puncture  is  made  where  the  pleura  is  situated  ana- 
tomically, the  needle  may  readily  pass  through  the  two  layers  of  pleura  (in  appo- 
sition), the  diaphragm  and  peritoneum.  It  has  also  happened  that  a  surgeon, 
opening  at  a  supposed  "  site  of  election  "  for  pleural  effusion,  has  opened  the 
peritoneal  cavity  and  missed  the  fluid,  which  was  lying  at  a  higher  level. 

The  characteristic  signs  of  fluid,  as  determined  by  percussion  and  auscultation, 
may  be  similar  to  those  met  with  in  adult  life.  The  flatness  on  percussion,  with 
board-like  resistance,  is  present  even  with  a  small  amount  of  fluid,  but  care  should 
be  taken  that  too  firm  percussion  is  not  employed,  as  the  note  then  may  have  a 
tympanitic  character  from  the  underlying  stomach  or  lung.  The  breath  sounds 
over  the  fluid  area  may  be  faint  or  inaudible,  with  a  corresponding  diminution 
or  absence  of  vocal  resonance.  Vocal  fremitus  is  of  little  value  as  a  test  in  child- 
hood. On  the  other  hand,  a  very  frequent  sign  is  the  presence  of  bronchial  or 
tubular  breathing  over  the  effusion.  On  quiet  breathing  it  may  be  distant  and 
feeble,  but  on  deep  breathing  it  may  be  quite  as  marked  as  in  pneumonia,  and 
accompanied  by  bronchophony  or  pectoriloquy.  These  signs  frequently  lead  the 
unwary  to  diagnose  pneumonia,  but  they  are  to  be  recognized  as  common  accom- 
paniments of  an  extensive  pleural  effusion.  The  explanation  probably  is  that, 
when  the  breath  sounds  are  absent  over  a  pleural  effusion,  there  is  some  air-con- 
taining lung  tissue  between  the  fluid  and  the  bronchi  ;  and  when  bronchial  or  tubular 
breathing  is  heard,  either  there  is  solid  lung  between  the  fluid  and  the  bronchi  or 
the  lung  is  so  collapsed  as  to  form  a  solid  conducting  medium  between  fluid  and 
bronchi.  Although  these  signs  are  also  met  with  in  adults,  they  are  much  more 
common  in  infancy  and  childhood.  Whatever  the  character  of  the  breath  sounds 
on  the  affected  side  may  be,  they  will  usually  be  found  to  contrast  markedly  with 
those  of  the  healthy  side.  The  sound  lung  has  an  increased  amount  of  work  to  do, 
and  the  breath  sounds  are  exaggerated  puerile — i.e.,  an  added  harshness  is  present, 
but  not  a  bronchial  or  blowing  element.  iEgophony  is  a  sign  which  is  not  so  common 
in  connection  with  pleural  effusion  in  infancy,  but  is  met  with  in  later  childhood. 

So  far  we  have  been  considering  the  signs  of  pleural  effusion  on  the  left  side. 
The  signs  when  the  right  side  is  affected  are  similar,  except  that  the  line  of  displace- 
ment is  from  right  to  left  instead  of  from  left  to  right.  The  stomach  resonance  is 
replaced  by  the  hepatic  dulness,  which  tends  to  be  elevated  although  the  liver  has 
not  the  same  range  of  movement  as  the  stomach.  The  cardiac  displacement  in 
children  is  not  so  much  to  the  left  as  upwards,  so  that  one  will  find  the  apex  in  the 
fourth  or  third  space. 

The  signs  above-mentioned  refer  to  the  first  stage  of  pleural  effusion,  the  stage 
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in  which  the  fluid  is  not  directly  pressing  on  any  of  the  surrounding  structures, 
but  is  occupying  the  space  formed  by  the  receding  lung.  The  second  stage  is  reached 
when  the  elasticity  of  the  lung  is  exhausted,  and  the  increase  of  the  fluid  leads  to 
direct  pressure  on  the  lung,  the  heart,  the  diaphragm,  and  the  chest  wall.  As  regards 
the  first  two  of  these — the  lungs  and  heart — the  result  will  be  an  increased  dis- 
placement in  the  same  direction.  As  regards  the  diaphragm,  the  result  will  be 
that  that  muscle  is  pressed  downwards,  as  shown  by  the  lowering  of  the  stomach 
resonance  on  the  left  side  and  of  the  hepatic  dulness  on  the  right.  The  chest  wall, 
instead  of  being  driven  inwards  by  atmospheric  pressure,  will  tend  to  bulge.  Fortu- 
nately these  extreme  conditions  are  but  rarely  seen  now,  as  the  symptoms  tend 

to  become  more  marked  with  the 
increase  of  fluid,  and  relief  is  sought 
and  obtained  before  this  dangerous 
stage  is  reached. 

Varieties  of  Empyema. — While 
the  most  common  form  of  empyema 
is  one  in  which  the  fluid  lies  free  in 
the  pleura,  in  other  cases  it  is  hound 
down  by  adhesions,  so  that  we  have 
to  deal  with  a  localized  abscess,  and 
the  physical  signs  already  described  do 
not  apply.  The  abscess  may  be  localized 
in  any  part  of  the  pleura,  but  the 
situations  which  cause  most  difficulty 
in  the  diagnosis  are  between  two  lobes 
of  the  lung,  or  between  the  diaphragm 
and  the  lung,  or  at  the  apex  of  the 
lung.  When  the  pus  is  pent  up  in  the 
hollow  along  the  spine,  its  recognition 
by  local  signs  may  be  very  difficult  or 
impossible.  This  form  of  empyema 
often  bursts  through  the  parietal  pleura 
and  burrows  between  the  intercostal 
muscles. 

In  the  same  pleural  sac  there  may 
be  two  or  more  empyemata  shut  off  from 
each  other.  This  is  a  point  which 
ought  to  be  settled  by  digital  exploration  at  the  time  of  operation,  because  it 
is  very  difficult  to  determine  in  any  other  way.  In  very  rare  cases  there  may 
be  two  separate  collections  of  fluid — one  serous  and  the  other  purulent. 

A  condition  of  double  empyema  is  sometimes  met  with,  either  as  the  result 
of  a  double  pneumonia,  or  of  the  spread  of  infection  from  one  pleura  to  the  other. 
The  second  one  will  as  a  rule  be  easily  recognized  if  attention  is  not  devoted  too 
exclusively  to  the  condition  of  the  chest  on  the  side  first  affected.  It  is  always 
advisable,  when  a  child  is  under  an  anaesthetic  at  the  operation,  to  examine  care- 
fully the  sound  side  for  signs  of  second  empyema,  and  to  use  the  exploring  needle 
if  necessary.  Double  empyemata  are  especially  common  in  young  subjects  under 
the  age  of  two  years. 


Fig.  24. — Inspissated  Interlobar  Empyema 
from  a  Boy  aged  Fifteen  Years. 

Two  pints  of  pus  were  present  in  the  right 
pleural  cavity.  (From  the  Museum  of 
St.  Bartholomew's  Hospital.) 
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Course  and  Termination. — Even  in  the  present  day  one  not  infrequently 
has  the  opportunity  of  seeing  what  the  course  of  an  untreated  empyema  tends  to 
be  as  the  difficulty  of  diagnosis  is  great  in  some  cases,  while  in  others  the  symptoms 
have  been  so  moderate  that  advice  is  only  sought  when  some  later  complications 
arise.  It  is  possible  that  an  untreated  empyema  may  terminate  in  absorption  of 
the  pus  and  complete  or  partial  restoration  of  the  parts  to  normal.  We  have  seen 
an  empyema,  from  which  half  an  ounce  of  thick  pus  had  been  withdrawn,  left  to 
itself ;  and  although  there  was  no  doubt  that  much  more  pus  was  present,  within 
six  months  there  was  a  complete  restoration  of  the  parts  to  normal,  so  that  no 
difference  could  be  made  out  on  the  two  sides  of  the  chest.  Such  a  termination 
is  so  rare  that  it  is  not  to  be  considered  as  more  than  a  lucky  chance.  An  untreated 
empyema  may  lead  to  secondary  infection  of  the  whole  system,  with  hectic  tem- 
perature, sweating,  and  death  from  toxaemia.  Again,  the  infection  carried  by  the 
blood  may  lead  to  local  lesions,  such  as  purulent  meningitis,  cerebral  abscess, 
endocarditis,  subcutaneous  abscesses,  and  purulent  arthritis.  Or  the  infection 
may  be  carried  by  the  lymphatics,  causing  purulent  pericarditis,  or  peritonitis ,  or 
an  empyema  of  the  other  pleura.  An  empyema  may  burst  into  the  lung,  and  the 
pus  may  reach  the  air-passages  and  thence  be  expectorated,  often  in  considerable 
quantities.  This  is  sometimes  termed  the  "  natural  "  cure  of  empyema,  and  com- 
plete recovery  has  sometimes  followed.  As  a  rule,  however,  there  is  only  a  partial 
evacuation,  a  sinus  follows,  the  expectoration  of  pus  goes  on,  and  there  is  a  marked 
tendency  to  the  formation  of  abscesses  in  the  lung.  An  empyema  may  penetrate 
the  parietal  pleura,  and  the  pus  pushes  its  way  amongst  the  surrounding  tissues 
to  appear  as  a  subcutaneous  abscess  on  the  chest  wall.  It  is  curious  to  find  how 
frequently  under  this  condition  the  pus  will  point  externally  in  the  region  of  the 
nipple  of  the  affected  side.  The  fluctuating  swelling  which  indicates  a  pointing 
empyema  does  not  necessarily  show  that  the  empyema  lies  immediately  under- 
neath. Frequently  the  rupture  through  the  pleura  has  taken  place  at  some 
distant  point — e.g.,  about  the  spine — and  the  pus  tracks  along  between  the 
intercostal  muscles  before  penetrating  to  the  subcutaneous  tissues.  Again,  the 
empyema  may  rupture  through  the  diaphragm,  starting  a  subphrenic  abscess, 
or  general  peritonitis,  or  a  psoas  abscess,  or  it  may  pass  deeply  into  the  lumbar 
muscles,  forming  a  lumbar  abscess.  Chronic  abscesses  in  or  about  the  lower  part 
of  the  trunk  should  suggest  the  possibility  of  some  latent  empyema,  and  the  chest 
should  always  be  thoroughly  examined  in  such  cases. 

Diagnosis. — The  physical  signs  do  not  enable  one  to  distinguish  between  a 
serous  and  a  purulent  effusion  in  the  pleura,  and  the  matter  can  be  settled  only  by 
the  withdrawal  of  some  fluid  by  an  exploring  needle.  This  test  should  never  be 
omitted  in  early  life,  when  the  signs  of  fluid  are  present,  because  empyema  is  so 
common,  and  delay  in  carrying  out  the  appropriate  treatment  may  be  disastrous. 
Enlargement  of  the  superficial  intercostal  glands  is  much  more  common  in  the 
serous  than  in  the  purulent  cases,  but  its  absence  is  a  sign  of  no  importance  (Miller). 
Although  free  air  in  the  pleura  (pneumothorax)  may  give  rise  to  the  displacements 
of  various  organs,  seen  in  the  case  of  liquid  effusion,  the  physical  signs  on  percus- 
sion are  quite  different  in  the  former  affection.  Pyopneumothorax  is  a  rare  con- 
dition, and  is  usually  secondary  to  pneumothorax. 

Empyema  is  so  commonly  associated  with  lobar  pneumonia  that  a  rise  of  tem- 
perature soon  after  the  crisis  should  always  make  one  suspect  and  examine  for 
this  complication  (metapneumonic  empyema).     Sometimes  pus  is  formed  at  an 
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early  stage  of  the  pneumonic  attack  or  shortly  before  the  crisis  (parapneumonic 
empyema),  with  the  result  that  a  critical  fall  of  temperature  does  not  take  place. 
In  many  cases  of  empyema,  and  especially  the  pneumococcal  cases,  the  temper- 
ature falls  after  a  pyrexial  stage  of  a  week  or  ten  days,  so  that  the  presence  of  a 
normal  or  subnormal  temperature  must  not  be  regarded  as  excluding  empyema 
when  the  physical  signs  of  that  disease  are  found.  The  detection  of  pus  in  the 
pleura  when  the  pneumonic  lung  is  still  unresolved  and  solid  may  present  con- 
siderable difficulty.  Of  the  physical  signs,  most  reliance  is  to  be  placed  on  the 
increasing  dulness,  amounting  to  flatness,  which  is  never  found  on  percussion 
over  a  pneumonic  lung.  In  the  presence  of  such  flatness,  even  although  the 
breathing  may  be  bronchial  or  tubular,  and  many  crepitations  may  be  audible  at 
the  same  area,  one  shoidd  not  hesitate  to  explore.  A  similar  flat  note,  not  due  to 
fluid,  may  be  present  in  connection  with  a  markedly  thickened  pleura,  or  a  new 
growth,  or  a  lobe  of  lung  in  a  condition  of  solid  tuberculous  caseation. 

The  use  of  the  exploring  needle  may  give  a  negative  result,  even  when  fluid  is 
present,  from  various  causes.  The  needle  may  be  too  small  to  allow  of  pus  passing 
through  it,  or  the  layer  of  fluid  may  be  thin  and  the  needle  has  been  pushed  through 
it  into  solid  lung.  A  large  needle  should  always  be  used  in  the  case  of  children, 
and  it  should  be  introduced  slowly  after  it  has  penetrated  the  skin,  gentle  suction 
by  means  of  the  syringe  being  maintained  all  the  time.  Again,  the  needle  may  have 
entered  an  adhesion,  or  a  piece  of  thickened  membrane,  or  a  mass  of  solid  pus. 
Repeated  exploration  should  be  carried  out  in  the  presence  of  definite  physical 
signs,  and  if  the  pus  cannot  be  localized  in  this  way  it  is  sometimes  advisable  to 
give  a  general  anaesthetic  and  explore  more  extensively. 

Aid  in  the  diagnosis  may  be  afforded  by  examination  under  the  X-rays.  In 
the  case  of  free  fluid  in  the  pleura,  one  can  see  by  means  of  the  fluoroscope  the 
limitation  of  movement  of  the  diaphragm  on  the  affected  side,  the  displacement 
of  various  organs,  and  a  shadow  marking  the  situation  of  the  fluid.  In  cases  of 
loculated  empyema  there  may  be  a  definite  shadow  in  some  part  of  the  lung  or 
along  the  spine,  pointing  to  an  empyema  as  suggested  by  the  general  symptoms, 
but  not  easily  localized  by  ordinary  physical  examination. 

Examination  of  the  -fluid  removed  throws  some  light  on  the  nature  of  the  em- 
pyema. Typical  pneumococcal  pus  is  thick,  viscid,  of  a  greenish-yellow  colour, 
and  without  any  tendency  to  divide  into  layers  on  standing.  Typical  strepto- 
coccal pus  is  thin  and  yellowish,  and  separates  into  two  layers,  the  upper  clear  and 
abundant.  This  must  be  further  confirmed  in  all  cases  by  bacteriological  exami- 
nation. As  regards  the  blood-count,  empyemata  are  always  associated  with  a 
marked  leucocytosis,  amounting  from  30,000  to  60,000  white  cells,  chiefly  of  the 
polynuclear  variety.     In  serous  effusions  the  white  cells  are  chiefly  lymphocytes. 

Various  diseases  of  the  lungs  have  to  be  differentiated  in  the  diagnosis  from 
empyema.  Amongst  these  may  be  mentioned  chronic  interstitial  pneumonia, 
unresolved  lobar  pneumonia,  pulmonary  tuberculosis  with  caseation  of  a  whole 
lobe,  tumour  of  the  lung,  abscess  of  the  lung  near  the  pleura,  and  massive  collapse. 
Of  non-pulmonary  diseases,  mention  may  be  made  of  purulent  pericarditis  and 
subphrenic  abscess.  From  all  of  these  diseases  the  diagnosis  of  an  empyema, 
when  the  fluid  lies  free  in  the  pleura,  ought  to  be  successfully  made  after  a  careful 
physical  examination  comp'eted  by  exploratory  puncture.  When  the  fluid  is 
loculated,  the  differential  diagnosis  may  be  extremely  difficult.  In  the  diagnosis 
of  empyema  much  weight  is  to  be  attached  to  the  flatness  or  dulness  of  the  per- 
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cussion  note  over  the  area  of  fluid,  to  the  displacement  of  various  organs,  and  to 
exploratory  puncture.  On  the  other  hand,  the  character  of  the  breath  sounds, 
the  presence  or  absence  of  accompaniments,  and  the  state  of  the  temperature 
chart,  will  only  mislead  in  many  cases  if  too  much  reliance  is  placed  on  them. 

Prognosis. — The  prognosis  depends  on  the  nature  of  the  infection,  the  age 
of  the  child,  the  duration  of  the  attack,  the  state  of  the  patient  when  treatment  i3 
carried  out,  the  presence  or  absence  of  serious  complications,  and  the  treatment 
adopted. 

As  already  stated,  a  pneumococcal  empyema  is  usually  milder,  and  is  more 
rapidly  cured,  than  a  streptococcal.  During  the  first  year  of  life  the  prognosis 
of  empyemata  is  more  serious  than  later  on,  and  during  the  first  six  months  of  life 
it  is  always  grave.  When  an  empyema  has  lasted  for  some  weeks,  it  always  has 
a  debilitating  effect  on  the  patient's  general  health.  If  the  patient  has  been  pre- 
viously pulled  down  by  some  acute  illness,  his  condition  may  render  operative 
treatment  a  serious  undertaking.  Many  complications  may  occur  which  render 
the  prognosis  very  grave.  These  may  be  of  a  local  character,  such  as  tuberculous 
disease  of  the  lungs,  purulent  pericarditis,  or  meningitis  ;  or  of  a  general  nature, 
such  as  pysemia,  septicaemia,  etc. 

At  the  same  time  the  general  prognosis  of  empyema,  considering  that  the 
affection  in  so  many  cases  is  pneumococcal  in  origin,  may  be  said  to  be  very  good, 
provided  that  efficient  treatment  is  carried  out  without  undue  delay. 

Treatment. — The  only  satisfactory  treatment  of  empyema  is  the  evacuation 
of  the  pus  by  surgical  measures.  Expectant  treatment  may  be  followed  by  rupture 
through  the  lung  or  through  the  chest  wall,  with  a  more  or  less  complete  recovery, 
but  is  much  more  likely  to  terminate  by  the  death  of  the  patient.  Treatment 
by  aspiration  has  been  tried,  but  has  failed  to  give  more  than  a  small  percentage 
of  recoveries.  Holt  says  that,  out  of  139  cases  of  empyema  treated  by  aspiration, 
25  were  cured,  13  died,  and  101  had  to  be  subjected  to  operative  treatment. 

It  is  never  possible  to  tell  beforehand  whether  the  pus  is  of  such  consistency 
as  to  be  removable  by  aspiration,  nor  is  it  possible  to  tell  for  some  time  after  aspira- 
tion whether  the  pus  is  re-accumulating  or  not.  Nevertheless  aspiration  has  its 
use  as  a  temporary  measure  in  certain  cases.  When  the  amount  of  pus  is  large, 
and  the  symptoms  of  distressed  breathing  or  cyanosis  are  present,  aspiration 
should  be  carried  out  at  once,  in  order  to  avoid  the  risk  of  death  from  cardiac  or 
respiratory  failure.  Also  it  is  always  advisable  in  the  case  of  young  children  to 
aspirate  the  pleura  the  day  before  operation,  so  as  to  reduce  as  much  as  possible 
the  shock  which  occurs  as  the  result  of  the  sudden  withdrawal  of  a  large  quantity 
of  fluid.  If  the  amount  of  fluid  is  small,  a  matter  often  rather  difficult  to  deter- 
mine, this  preliminary  aspiration  is  not  called  for. 

All  are  agreed  that  the  proper  treatment  of  an  empyema  is  to  open  the  abscess 
and  drain  it  externally.  Opinion  is  still  divided  as  to  whether  incision  of  the  pleura 
alone,  or  supplemented  by  resection  of  a  rib,  is  preferable.  In  favour  of  simple 
incision,  it  is  stated  that  this  operation  is  usually  successful,  that  the  space  between 
the  ribs  is  sufficient  for  drainage  and  for  any  necessary  examination  of  the  pleura 
at  the  time  of  operation,  and  that  the  tube  can  usually  be  removed  at  the  end  of 
three  to  six  weeks.  In  favour  of  resection,  it  is  stated  that  by  no  other  means  can 
free  access  to  the  pleural  cavity  and  free  exit  for  the  contents  be  secured,  that  it  is 
the  only  treatment  suitable  for  every  variety  of  empyema,  that  in  chronic  cases  the 
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tube  may  be  discarded  in  three  or  four  days  and  in  acute  cases  in  from  seven  to 
ten  days,  and  that  a  complete  cure  is  secured  more  easily  and  more  rapidly  than 
by  any  other  method.  At  the  same  time  the  larger  opening  carries  with  it  the 
risk  of  subsequent  infection,  unless  strict  asepsis  be  maintained.  We  cannot  help 
thinking  that  the  more  thorough  method  of  resection  is  not  only  to  be  preferred 
as  suitable  to  all  cases,  but  also  because  it  gives  the  best  results,  while  simple 
incision  may  be  employed  in  urgent  cases  in  which  aspiration  cannot  be  success, 
fully  employed  as  a  temporary  measure. 

The  time  to  operate  is  as  soon  as  possible  after  pus  has  been  discovered  by  the 
exploring  needle.  In  chronic  cases  the  risk  of  delay  is  that  the  abscess  may  burst 
through  the  lung  or  parietal  pleura.  In  acute  cases  the  danger  of  extension  of 
the  infection  to  the  other  pleura  or  the  pericardium  or  more  distant  parts  is  always 
present.  In  some  cases  pus  may  not  have  been  obtained,  but  the  local  and  general 
signs  of  empyema  may  be  so  marked  that  the  physician  is  justified  in  asking  the 
surgeon  to  open  the  pleura.  We  have  already  referred  to  those  cases  in  which 
the  exploring  needle  may  have  passed  through  a  thin  layer  of  fluid,  or  into  a  thick 
mass  of  pus,  with  a  negative  result.  Some  prefer  a  local  to  a  general  anaesthetic. 
It  is  quite  true  there  are  definite  risks  in  this  operation  when  a  general  anaesthetic 
is  used,  but  if  the  risks  are  recognized  they  are  as  a  rule  easily  avoided.  They 
are  associated  with  the  interference  with  normal  respiration,  but  if  the  degree  of 
anaesthesia  is  not  pushed,  and  if  a  sudden  evacuation  of  the  fluid  is  avoided,  the 
dangers  are  not  greater  than  in,  for  example,  a  case  of  adenoid  hypertrophy  in 
the  naso-pharynx.  On  the  other  hand,  a  local  anaesthetic  is  most  unsatisfactory 
in  the  case  of  young  children  ;  fright  and  shock  are  both  most  marked,  and  a 
hurried  and  unsatisfactory  operation  usually  follows.  The  site  of  operation  has 
been  much  discussed,  but  the  best  place  to  operate  in  pneumococcal  cases  is  where 
pus  has  been  obtained  with  the  exploring  needle.  This  will  prevent  the  surgeon 
from  opening  the  pleura  at  a  place  where  the  pus  is  not  present.  The  question 
of  ordinary  drainage  does  not  come  in,  because  after  an  opening  is  made  the  fluid 
is  evacuated  by  the  pressure  of  the  re-expanding  lung,  and  not  by  gravitation. 
If  the  surgeon  is  guided  by  the  anatomical  relations  of  the  pleura,  and  attempts 
to  make  an  opening  at  the  lowest  part  laterally  and  posteriorly,  he  will  probably 
enter  the  peritoneal  cavity  or  fail  to  find  any  pleural  cavity,  owing  to  the  high 
displacement  of  the  diaphragm  which  is  so  often  present.  In  empyernata  of  a 
septic  or  virulent  character,  it  is  probably  wiser  to  have  two  openings,  one  being 
at  the  most  dependent  part  of  the  pleura,  and  a  drainage-tube  connecting  the 
two. 

The  details  of  the  operation  must  be  left  to  the  individual  surgeon,  but  some 
points  may  be  referred  to.  When  masses  of  thick  pus  are  present,  these  are  best 
removed  with  the  finger,  and  not  left  to  break  down  later.  A  thorough  explora- 
tion of  the  pleural  cavity  should  be  made  with  the  finger,  in  order  to  break  down 
any  adhesions  and  feel  for  a  second  empyema.  The  breaking  down  of  adhesions 
frees  the  lung,  and  allows  of  the  re-expansion  which  is  so  necessary  for  a  complete 
cure.  Some  have  objected  to  the  breaking  down  of  adhesions  because  of  the 
tendency  for  infection  to  spread  to  healthy  pleura,  but  such  does  not  seem  to  be 
the  case.  What  is  found  often  is  that  there  are  pockets  of  pus  about  the  pleura, 
limited  by  adhesions,  and  it  is  clear  that  these  cannot  be  effectually  drained  unless 
all  adhesions  are  first  of  all  broken  down.  The  examination  for  a  second  empyema 
and  its  evacuation  may  mean  all  the  difference  between  a  successful  and  an  un- 
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successful  operation.  At  a  later  stage,  although  one  may  suspect  the  presence 
of  a  second  empyema,  it  is  extremely  difficult  to  make  an  exact  diagnosis,  or  locate 
it,  until  the  necropsy.  The  thorough  removal  of  all  pus  by  means  of  irrigation  of 
the  pleura  with  hot  sterile  water  at  the  time  of  operation  is  distinctly  advisable, 
and  tends  to  shorten  the  period  of  drainage.  It  is  regarded  by  some  as  a  dangerous 
proceeding,  but  if  a  free  exit  is  maintained,  and  the  intrathoracic  organs  are  not 
subjected  to  fluid  pressure,  no  harm  is  likely  to  follow.  Curiously  enough,  the 
fatal  results  from  pleural  irrigation  seem  to  have  occurred  on  occasions  subsequent 
to  the  first  operation,  and  probably  intrapleural  pressure  was  the  cause.  On 
opening  an  empyema,  if  the  patient  is  breathing  quietly,  the  pus  escapes  slowly 
with  each  expiration.  If  the  patient  coughs,  the  pleura  is  rapidly  evacuated,  and 
this  sudden  emptying  may  lead  to  cyanosis  or  a  tendency  to  syncope.  The  sudden 
emptying  should  be  prevented  by  placing  something  over  the  opening.  Before 
the  drainage-tube  is  inserted,  the  lung  should  have  expanded  up  to  the  opening, 
and  this  can  best  be  tested  by  making  the  patient  cough.  If  the  lung  does  not 
re-expand,  it  is  either  tied  down  by  adhesions  or  partly  solid,  and  the  subsequent 
treatment  will  be  more  prolonged.  The  length  of  the  drainage-tube  should  be  such 
that  the  inner  end  just  reaches  the  pleural  cavity,  and  the  tube  should  be  a  large 
one.  A  large  drainage-tube  passing  deeply  into  the  pleural  cavity  will  probably 
lead  to  the  formation  of  a  sinus  and  delayed  healing.  If  a  free  exit  is  provided, 
the  pleura  will  be  kept  empty  by  the  intrapulmonary  pressure. 

The  treatment  after  operation  is  most  important.  In  but  too  many  cases  it 
is  held  that  the  surgeon's  duty  ends  with  the  operation,  and  that  anyone  can  carry 
out  the  subsequent  treatment.  What  too  often  happens  is  that  after  the  second 
or  third  day  the  temperature  rises,  the  patient  is  manifestly  ill,  and  the  purulent 
discharge  increases  in  amount  and  often  changes  in  character.  This  is  due  to  a 
secondary  infection  of  the  wound  and  pleura  owing  to  failure  in  maintaining  the 
strict  asepsis  which  was  probably  pursued  all  through  the  operation.  If  this 
strict  asepsis  were  maintained  from  the  time  of  operation  until  the  pleural  opening 
was  closed,  the  results  of  operation  for  empyema  would  be  very  much  better  than 
they  are.  The  duration  of  drainage  varies  greatly  in  different  hands.  Taking 
an  ordinary  pneumococcal  case  of  empyema,  we  have  found  that  in  the  acute 
stage  an  average  period  of  from  seven  to  ten  days  is  quite  sufficient,  and  in  the 
chronic  stage  from  three  to  four  days.  It  is  quite  possible  that  in  these  subacute 
pneumococcal  cases  the  surgeon  will  yet  secure  an  even  more  speedy  cure  by  open- 
ing and  exploring  the  pleura,  washing  out,  and  then  closing  the  wound  without  any 
drainage  at  all.  In  cases  of  streptococcal  and  staphylococcal  infections,  and  where 
there  is  a  caseating  gland  or  other  tuberculous  focus  directly  associated  with  the 
empyema,  the  drainage  will  have  to  be  more  prolonged  than  in  pneumococcal  cases. 
The  amount  and  nature  of  the  discharge  are  the  chief  guides  as  to  the  duration  of 
drainage.  As  soon  as  the  discharge  becomes  serous  the  tube  may  be  discarded. 
The  mere  presence  of  a  tube  in  the  pleura  may  be  a  source  of  irritation,  causing 
coughing  and  some  pyrexia,  as  shown  by  the  disappearance  of  these  symptoms 
when  the  tube  is  removed. 

The  re-expansion  of  the  lung  on  the  affected  side  must  be  encouraged  in  every 
way.  This  undoubtedly  goes  on  while  the  patient  is  still  in  bed  with  the  tube  in 
the  chest,  but  it  proceeds  much  more  rapidly  when  the  opening  is  healed  and  the 
patient  is  out  of  bed.  The  deeper  breathing  of  a  child  running  about  tends  to  the 
fuller  expansion  of  the  lungs  and  the  chest  wall.     While  these  natural  movements 
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are  to  be  preferred,  aid  is  also  obtained  by  giving  a  child  a  trumpet  to  blow,  or  a 
special  apparatus  consisting  of  two  bottles,  one  containing  a  coloured  fluid,  and 
both  connected  with  rubber  tubing.  It  is  an  amusement  for  the  child  to  blow  the 
fluid  from  one  bottle  to  the  other.  These  artificial  aids,  however,  must  not  be 
used  to  excess,  as  they  tend  to  induce  emphysema  rather  than  the  proper  expansion 
of  the  lungs.  In  the  pneumococcal  cases  with  a  short  period  of  drainage  one 
cannot  but  be  struck  by  the  rapid  recovery  of  normal  movements  on  the  affected 
side,  without  any  special  respiratory  exercises.  On  the  other  hand,  if  drainage 
has  been  prolonged  it  may  be  necessary  to  carry  out  chest-expanding  exercises  for 
some  time. 

In  cases  of  double  empyema — i.e.,  when  both  pleurae  are  involved  at  the  same 
time — the  question  arises  as  to  whether  both  should  be  opened  and  drained  at  the 
same  time.  Experience  has  shown  that  it  is  quite  possible  for  respiration  to  be 
carried  on  with  a  tube  in  each  pleural  cavity,  and  this  is  probably  due  to  the  fact 
that  the  fluid  in  one  or  other  case  is  loculated.  Still,  it  would  seem  advisable 
after  opening  and  draining  one  cavity  to  aspirate  the  other,  and  when  the  first  one 
is  healed,  or  nearly  so,  to  proceed  to  the  more  radical  treatment  of  the  other.  A 
condition  of  foetid  empyema,  whether  the  infection  has  come  from  within  or  from 
without,  is  best  treated  by  making  two  openings,  and  establishing  thorough  drain- 
age by  means  of  large  tubes.  The  whole  cavity  should  be  well  irrigated.  In  the 
case  of  a  pointing  empyema,  it  is  necessary  not  only  to  evacuate  the  pus  externally, 
but  to  trace  its  source  to  the  original  empyema  and  to  drain  directly  over  it.  In 
the  case  of  an  empyema  bursting  through  the  lung,  it  is  not  advisable  to  trust  to 
the  occurrence  of  a  "  natural  cure,''  but  the  empyema  should  be  located  and 
drained. 

Cases  of  tuberculous  eiwpyemata  are  very  unsatisfactory  as  regards  treatment. 
The  case  may  have  appeared  to  be  an  ordinary  empyema,  and  it  is  only  failure 
to  secure  a  cure  that  rouses  suspicion  of  the  underlying  cause.  A  history  of  symp- 
toms pointing  to  pulmonary  or  glandular  disease  for  some  time  before  the  empyema 
developed  may  help  one.  Definite  signs  of  pulmonary  disease,  such  as  rales, 
coughing,  wasting,  and  fever,  may  be  present,  and  are  of  value.  As  in  such  cases 
an  empyema  is  only  a  complication  of  the  tuberculous  lesion,  the  latter  must  be 
treated  as  efficiently  as  possible. 

The  treatment  of  an  old-standing  empyema  with  a  chronic  sinus  gives  very 
unsatisfactory  results.  Decortication  of  the  lung  has  been  tried,  and  has  not 
proved  effectual.  Estlander's  operation  by  removal  of  pieces  of  many  ribs,  to 
allow  of  complete  retraction  of  the  lung  and  collapse  of  the  chest  wall,  produces 
such  distortion  of  the  trunk  as  the  child  grows  that  it  can  hardly  be  recommended. 
So  far  as  the  chronic  sinus  and  discharge  are  concerned,  relief  may  be  obtained 
by  means  of  an  autogenous  vaccine  in  some  cases,  and  an  effort  should  always  be 
made  to  isolate  the  special  organism  and  make  a  vaccine.  If  the  discharge  can 
be  cured,  the  collapsibility  of  the  chest  wall  in  childhood  will  usually  permit  of  the 
closing  of  the  cavity,  even  although  the  lung  is  so  bound  down  as  to  be  incapable 
of  expansion. 

PNEUMOTHORAX. 

Pneumothorax  is  a  rare  condition  in  childhood,  and  the  majority  of  the  cases  in 
which  it  occurs  as  a  complication  of  pulmonary  disease  are  not  recognized  until 
after  death.     If  no  disease  of  the  lung  is  present,  it  is  due  to  some  form  of  trau- 
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matism —  e.g.,  an  injury  to  the  chest,  with  or  without  fracture  of  a  rib,  para- 
centesis thoracis,  where  the  lung  has  been  punctured  by  the  exploring  needle,  or 
tracheotomy.  The  association  with  tracheotomy  seems  to  arise  from  the  passage 
of  air  into  the  cellular  tissues  of  the  mediastinum,  and  then  the  lung,  followed  by  a 
rupture  of  the  visceral  pleura. 

The  common  form  of  pneumothorax  in  adult  life — that  associated  with  chronic 
pulmonary  tuberculosis — may  occur  in  the  later  years  of  childhood  and  under 
similar  conditions.  A  girl  of  eleven  years  was  admitted  to  hospital  with  definite 
signs  of  active  phthisis  pulmonum  in  the  upper  part  of  the  right  lung.  Some  days 
later  she  was  seized  with  pain  in  the  right  chest,  and  the  breathing  became  very 
laboured.  The  typical  signs  of  pneumothorax  were  present  on  the  right  side,  and 
the  heart  was  much  displaced  to  the  left.  She  was  kept  under  the  influence  of 
morphia,  and,  as  the  dyspnoea  continued,  the  right  pleural  cavity  was  punctured, 
and  a  considerable  amount  of  air  escaped,  evidently  under  pressure.  For  some 
time  signs  of  air  and  fluid  were  present  in  the  right  pleura,  but  they  gradually 
cleared  off,  and  the  heart  swung  back  to  its  normal  position.  The  pulmonary 
disease  continued  to  advance,  and  the  patient  was  discharged. 

The  more  characteristic  form  of  pneumothorax  in  early  life  is  that  associated 
with  softening  and  breaking  down  of  the  lung,  in  the  acute  forms  of  pneumonia, 
most  commonly  of  a  tuberculous  nature.  This  accident  would  be  much  more 
common  were  it  not  for  the  fact  that  firm  pleural  adhesions  and  thickening  are 
usually  present  in  cases  of  tuberculous  pneumonia.  As  a  rule  there  are  no  acute 
symptoms  to  mark  the  occurrence  of  pneumothorax,  and  it  is  easily  overlooked 
on  physical  examination,  owing  to  the  variety  of  other  pulmonary  signs  present. 
Pain  is  seldom  complained  of.  Dyspncea  is  probably  already  marked  owing  to 
the  pulmonary  disease,  and  is  only  increased  in  those  rare  cases  in  which  the 
pneumothorax  fills  the  whole  or  a  large  part  of  the  pleural  cavity. 

A  child  of  two  and  a  half  years,  suffering  from  pneumonia  of  the  right  lung, 
was  found  during  the  course  of  the  illness  to  have  an  area  of  tympanitic  resonance 
over  the  lower  third  of  the  right  lung  anteriorly  and  laterally,  with  cavernous 
breathing  and  bell  sounds,  but  no  rales.  There  was  no  cardiac  displacement. 
The  condition  persisted  until  death  a  week  later,  when  pus  and  air  were  found  in 
the  pleura  at  this  region.  The  pyopneumothorax  was  shut  off  by  adhesions,  and 
the  lung  was  riddled  with  small  abscesses.  Part  of  the  visceral  pleura  was  ulcerated 
through.     The  lungs  and  bronchial  glands  were  tuberculous. 

Alice  E.  Sanderson  has  recorded  a  case  of  pneumothorax  complicating 
broncho-pneumonia  in  a  child  of  two  years.  Signs  of  pneumothorax  developed 
in  the  right  axilla.  The  right  side  of  the  thorax  was  bulging,  and  there  was  a  tym- 
panitic note  over  the  lower  part  of  the  lung,  with  shifting  dulness.  Cavernous 
breathing  and  the  bell  sound  were  present.  The  heart  was  displaced  to  the  left, 
and  the  liver  was  pushed  downwards.  At  the  necropsy  pneumothorax  of  the  right 
side  was  found,  the  lung  being  small,  collapsed,  and  airless.  The  pneumonia 
was  of  pneumococcal  origin,  and  small  areas  of  the  lung  tissue  were  beginning  to 
break  down,  but  there  was  no  evidence  anywhere  of  tubercle.  Some  greenish- 
yellow  pus  was  in  the  pleural  cavity. 

Pneumothorax  may  occur  in  connection  with  general  diseases,  such  as  enteric 
and  scarlet  fever  and  hooping-cough,  but  there  is  always  present  some  local 
disease  of  the  lung.  The  pulmonary  affections  leading  to  destruction  of  tissue 
may  at  any  time  be  complicated  by  pneumothorax  when  the  area  of  softening 
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involves  the  pleura.  Amongst  these  the  commonest  are  tuberculosis,  pneumonia 
abscess  of  the  lung,  and  infarct  of  the  lung.  In  the  case  of  young  children  the 
onset  is  not  usually  accompanied  by  any  marked  symptoms.  The  pneumothorax 
is  much  more  frequently  of  limited  extent  and  surrounded  by  pleural  adhesions 
so  that  marked  displacement  of  surrounding  organs  does  not  occur.  Pyopneumo- 
thorax follows  as  a  rule,  and  a  serous  effusion  is  rare.  The  diagnosis  rests  on  the 
same  physical  signs  as  in  the  case  of  the  same  disease  in  adult  life.  The  prognosis 
depends  primarily  on  the  underlying  disease,  but  as  a  rule  pneumothorax  occurs 
in  the  course  of  an  otherwise  fatal  illness.  There  is  little  to  be  done  in  the  way 
of  treatment  in  cases  associated  with  tuberculosis  or  abscess  formation  in  young 
children,  because  of  the  acute  underlying  disease.  In  a  case  of  broncho-pneu- 
monia, a  limited  pneumothorax  may  heal  spontaneously,  or  it  may  be  amenable 
to  surgical  treatment  when  pus  accumulates.  Traumatic  pneumothorax  often 
terminates  in  spontaneous  recovery,  when  the  chest  is  fixed  with  a  supporting 
bandage  and  the  patient  is  kept  at  rest  under  the  influence  of  opium.  If  the  accu- 
mulation of  air  in  the  pleural  cavity  is  causing  marked  pressure  and  dyspnoea,  it 
should  be  relieved  by  puncturing  or  aspirating  the  pleura. 

HEMOTHORAX. 

While  blood  may  be  effused  into  the  pleura  in  connection  with  any  of  the 
hseniorrhagic  diseases  of  infancy  and  childhood,  it  is  not  usually  present  in  such 
quantity  as  to  be  recognizable  or  of  any  special  importance.  Hemorrhagic  pleurisy 
is  rare,  but  it  has  been  occasionally  found  in  connection  with  tuberculosis  and 
rheumatic  fever.  If  at  the  second  exploration  a  serous  effusion  is  found  to  be 
haernorrhagic,  this  is  probably  due  to  bleeding  following  the  first  puncture.  The 
malignant  growths  of  the  lung  and  pleura  in  childhood  do  not  usually  lead  to 
hemothorax. 

CHYLOTHORAX. 

The  condition  of  chylothorax  is  very  rarely  found  in  early  life.  It  is  due  to  a 
rupture  of  the  thoracic  duct  and  the  passage  of  the  contents  into  the  pleural  cavity. 
This  may  follow  direct  traumatism,  or,  as  in  a  case  recorded  by  Morton,  it  may 
be  due  to  pressure  of  enlarged  bronchial  glands  on  the  thoracic  duct.  The  term 
"  chyliform  fluid  "  has  been  applied  to  any  exudation  in  the  pleura  with  a  milky 
appearance,  and  this  has  been  found  to  be  associated  with  the  presence  of  fat, 
lecithin,  nucleo-albumin,  or  cholesterin,  singly  or  in  combination.  The  under- 
lying disease  in  the  majority  of  cases  has  been  pulmonary  tuberculosis. 


DISEASES  OF  THE  TRACHEA  AND  BRONCHI. 
BRONCHITIS. 

Acute  Bronchitis — ^Etiology. — Bronchitis,  both  in  the  acuter  and  the  chronic 
forms,  is  a  very  common  affection  in  early  life.  There  are  various  factors  which 
contribute  to  render  young  children  prone  to  this  disease.  In  many  cases  it  is  an 
extension  of  the  catarrhal  process  known  as  a  "  common  cold,"  which,  beginning 
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in  the  nasal  passages,  spreads  downwards  to  the  bronchi.  The  various  throat 
affections,  acute  and  chronic,  are  often  accompanied  by  bronchitis,  partly  as  a 
result  of  the  direct  spread  of  infection,  and  partly  from  the  mouth-breathing  which 
is  so  often  present.  Most  of  the  specific  fevers  of  early  life  are  marked  by  a  tendency 
to  catarrh  of  the  bronchial  tubes,  which  is  almost  invariably  present  in  measles 
and  hooping-cough.  It  is  not  yet  known  whether  the  bronchitis  in  these  cases 
is  of  a  specific  nature — i.e.,  directly  due  to  the  organism  causing  the  disease;  or 
whether,  as  in  the  case  of  the  ordinary  forms,  it  is  due  to  the  organisms  which  hang 
about  the  mouth  and  nose — e.g.,  streptococci,  staphylococci,  and  pneumococci. 
Probably,  in  the  case  of  influenza,  both  the  general  disease  and  the  bronchitis 
are  due  to  Pfeiffer's  bacillus.  The  liability  to  bronchitis  is  much  greater  in  winter 
than  in  summer,  and  this  must  be  ascribed  to  cold  winds,  damp  weather,  fogs,  and 
the  other  accompaniments  of  the  cold  season.  Delicate  children  often  manifest 
their  delicacy  by  an  undue  susceptibility  to  bronchitis.  Certain  other  affections 
predispose  their  subjects  to  bronchitis.  Amongst  these  rickets  takes  a  foremost 
place,  and  one  of  the  commonest  indications  of  a  rachitic  state  is  a  tendency  to 
catarrh  of  the  bronchial  tubes.  A  child  which  is  described  by  the  mother  as 
"  always  cutting  its  teeth  with  bronchitis  "  will  usually  be  found  to  be  rickety. 
The  delicacy  which  accompanies  tuberculosis  or  a  predisposition  to  that  disease 
will  often  be  manifested  by  a  tendency  to  bronchial  catarrh.  Defective  circula- 
tion in  the  lungs  will  also  predispose  a  patient  to  bronchitis  from  slight  causes. 
This  is  seen  in  cases  of  heart  disease,  of  fibroid  lung,  and  in  various  forms  of  dropsy. 
Any  cause  which  leads  to  defective  aeration  of  the  blood  will  act  in  a  similar  way. 
The  pulmonary  circulation  becomes  engorged,  the  bronchi  become  oedematous 
and  swollen,  and  bronchitis  quickly  follows.  It  is  probable  that  this  factor  plays 
a  part  in  rendering  fat  babies  more  liable  to  bronchitis.  No  doubt  rickets  plays  a 
part  in  many  of  these  cases,  but  there  are  others  in  which  this  does  not  apply.  It  is 
evident  that  in  a  very  fat  child  the  capillary  circulation  through  masses  of  oily 
tissue  is  considerably  hampered,  and  that  the  circulation  of  the  blood  through 
the  lungs  is  thereby  weakened.  The  upbringing  of  children  in  hot  stuffy  rooms 
favours  a  condition  of  delicacy  which  often  manifests  itself  as  bronchitis.  Amongst 
the  poor,  the  badly-ventilated  dwelling-rooms  with  vitiated  atmosphere  render 
the  children  liable  to  chills  and  bronchitis  when  they  go  out  of  doors.  Such  chills 
are  also  frequently  induced  by  improper  clothing — either  too  much,  causing  sweat- 
ing, or  too  little.  Insufficient  clothing  about  the  abdomen  or  the  lower  extremities 
during  cold  weather  is  a  common  cause  of  attacks  of  bronchial  catarrh. 

A  distinction  must  be  drawn  between  primary  and  secondary  cases  of  bron- 
chitis. In  the  primary  cases  are  included  those  in  which  an  apparently  healthy 
child  is  attacked  with  bronchitis  as  the  result  of  a  chill  or  exposure  to  an  inclement 
atmosphere.  Amongst  the  secondary  class  are  included  those  in  which  the  bron- 
chitis is  the  result  of  a  spread  of  infection  from  adjoining  regions  (e.g.,  the  nose 
and  throat) ;  those  in  which  it  is  part  of  a  general  infection  (e.g.,  influenza) ;  and  those 
in  which  some  disease  of  a  debilitating  character  is  present  (such  as  morbus  cordis, 
rickets,  etc.).  Taking  all  the  causes  of  bronchitis  together,  we  shall  probably  find 
that  in  childhood  measles  and  hooping-cough  are  the  most  frequent.  Further, 
this  form  of  bronchitis  is  as  a  rule  specially  prolonged  and  specially  severe. 

Symptomatology.— In  dealing  with  the  symptoms  of  bronchitis,  it  is  important 
to  bear  in  mind  the  two  chief  factors  which  produce  discomfort— namely,  obstruction 
and  spasm  in  the  bronchial  tubes.     The  patient  may  be  distressed  and  anxious 
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and  sleepless,  but  these  symptoms  are  not  caused  by  pain  or  high  fever,  but  by 
embarrassment  of  the  respiration  through  the  bronchial  tubes.  Bronchitis  is, 
in  short,  one  of  the  forms  of  obstructed  breathing.  The  lumen  of  the  bronchus 
is  diminished  by  the  swelling  and  softening  of  the  wall,  and  by  the  catarrhal  exuda- 
ton  which  is  poured  into  it.  If  spasm  is  superadded,  the  lumen  is  still  further 
diminished,  and  this  condition  may  be  suspected  when  paroxysms  of  dyspnoea 
occur.  During  expiration  the  collapse  of  the  lung  is  apt  still  further  to  diminish 
the  lumen  of  the  bronchi,  the  walls  of  which  have  to  a  large  extent  lost  their  rigidity 
through  softening,  and  have  become  much  more  compressible. 

The  symptoms  vary  according  to  the  extent  to  which  obstruction  to  the  breathing 
is  present.  Even  in  a  mild  case  the  normal  abdominal  (diaphragmatic)  breathing 
will  be  reinforced  by  costal  breathing.  In  more  marked  cases  there  will  be  defi- 
nitely exaggerated  movement  of  the  chest  during  inspiration  and  expiration,  both 
of  which  are  prolonged.  With  increasing  obstruction  comes  an  increase  in  the 
signs  of  dyspnoea,  the  anxious  expression,  the  tendency  to  cyanosis,  the  movements 
of  the  alee  nasi  and  larynx,  and  the  over-expansion  of  the  chest.  These  are  the 
more  serious  symptoms,  all  of  them  traceable  to  bronchial  obstruction,  which  may 
develop  in  this  affection,  but  which,  fortunately,  are  seldom  reached  except  in  the 
case  of  very  debilitated  infants  whose  breathing  powers  are  easily  exhausted. 
Probably  in  all  cases  of  bronchitis  the  trachea  is  involved,  so  that  the  disease  would 
more  properly  be  termed  "  tracheo-bronchitis."  Owing  to  the  larger  size  of  the 
trachea,  the  obstructive  signs  of  tracheitis  are  not  so  obtrusive  as  those  of  bron- 
chitis. 

In  an  attack  of  acute  bronchitis  in  a  child  the  temperature  is  usually  raised, 
but  not  to  the  same  extent  as  in  pneumonia.  An  ordinary  range  of  pyrexia  is 
from  100°  to  102°  F.,  and  if  the  patient  is  under  treatment  this  will  usually  subside 
in  a  few  days.  In  young  infants  the  pyrexia  may  be  greater  owing  to  the  marked 
instability  of  their  heat  centres.  The  pulse-rate  is  increased  to  100  or  upwards, 
but  is  not  usually  disturbed  to  an  extent  which  is  disproportionate  to  the  state  of 
the  temperature.  The  breathing  is  not  markedly  quickened  ;  in  the  early  stages, 
when  the  respiratory  obstruction  is  not  marked,  it  may  reach  a  rate  of  30  to  35  per 
minute,  due  largely  to  the  fever  ;  but  the  nature  of  the  obstruction  when  marked 
will  tend  to  induce  rather  slow  and  deep  respiration.  Pain  may  be  present, 
referred  to  the  sternal  region,  and  is  dependent  on  the  associated  tracheitis. 
When  the  patient  is  at  rest  and  breathing  quietly,  the  pain  is  not  usually  severe, 
but  it  is  always  aggravated  by  any  strain,  such  as  that  of  coughing.  Cough  is 
usually  frequent  and  troublesome.  In  the  early  or  "  dry  "  stage  of  the  attack 
it  is  irritative  and  hacking,  and  is  caused  by  the  inflamed  state  of  the  bronchi, 
while  in  the  later  or  "  moist  "  stage  it  is  loose  and  rattling,  and  is  caused  by  an 
effort  to  clear  the  tubes  of  mucus  and  catarrhal  products. 

The  physical  signs  of  bronchitis  are  the  same  at  all  ages.  The  chest  note  on 
percussion  is  not  usually  altered,  although  as  the  result  of  prolonged  coughing  a 
certain  degree  of  hyper-resonance  may  be  present  owing  to  the  production  of 
emphysema.  On  auscultation,  during  the  early  stage,  there  may  be  various  dry 
sounds  present,  described  as  "  snoring,"  "  whistling,"  etc.,  which  partly  conceal 
the  nature  of  the  respiration.  The  breath  sounds  are  harsh  during  both  inspiration 
and  expiration,  and  the  latter  is  specially  prolonged,  a  condition  of  breathing 
known  as  "  exaggerated  puerile."  After  one  or  two  days  the  dry  stage  passes  oft, 
to  be  replaced  bythe  moist  stage,  in  which  secretion  from  the  bronchi  becomes  more 
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abundant,  as  shown  by  the  presence  of  numerous  bubbling  rales  heard  on  ausculta- 
tion. As  a  rule  these  are  distributed  over  both  lungs,  and  in  an  ordinary  attack 
are  produced  chiefly  in  the  larger  tubes.  The  phlegm  is  easily  coughed  up,  but, 
except  in  the  case  of  older  children,  is  not  available  for  examination,  as  it  is  swal- 
lowed. The  severity  of  the  attack  is  largely  to  be  measured  by  the  extent  to  which 
the  catarrhal  inflammation  penetrates  to  the  smaller  tubes,  and  the  nature  of  the 
rales  heard  are  an  indication  as  to  this.  In  the  smaller  divisions  of  the  bronchi — 
the  bronchioli — the  rales  are  of  a  finer  quality  and  more  like  the  crepitations  of 
pneumonia.  When  the  smaller  tubes  are  involved,  the  dyspnoea  becomes  greater, 
and  there  may  be  retraction  of  the  subcostal  region  during  inspiration,  indicating 
a  great  degree  of  obstruction.  This  is,  in  fact,  the  borderland  between  bronchitis 
and  capillary  bronchitis  or  broncho-pneumonia,  and  in  some  cases  it  is  impossible 
to  say  when  one  ends  and  the  other  begins.  The  disease  takes  on  a  much  more 
serious  aspect,  the  circulation  through  the  lungs  is  much  more  seriously  interfered 
with,  and  clinically  the  condition  is  to  be  regarded  and  treated  as  broncho-pneu- 
monia (r/.v.).  At  the  same  time,  an  attack  of  bronchitis  only  may  prove  suffi- 
ciently grave  in  weak  children,  in  infants  exhausted  by  previous  disease  or  mal- 
nutrition, and  more  especially  in  those  with  defective  expansion  of  the  chest  walls. 
The  rachitic  infant  with  big  abdomen  and  small  chest,  and  with  the  lower  part  of 
the  chest  sinking  in  at  every  inspiration,  is  a  specially  bad  subject.  The  lungs 
are  never  properly  expanded,  the  bronchial  tubes  are  rapidly  filled  with  secretion, 
the  cough  is  feeble  and  useless,  and  the  accessory  muscles  of  respiration  are  too 
weak  to  be  of  any  service.  Air  cannot  be  got  into  the  lungs,  and  mucus  cannot  be 
got  out ;  the  circulation  through  the  lungs  becomes  blocked  ;  cyanosis  and  cardiac 
failure  follow.  From  the  blocking  of  the  bronchial  tubes  areas  of  lung  tissue  are 
cut  off  and  collapse.  These  conditions  may  render  an  acute  attack  of  bronchitis 
a  most  serious  illness,  but,  as  before  stated,  they  are  not  to  be  looked  for  except  in 
the  case  of  debilitated  children. 

An  ordinary  attack  of  acute  bronchitis  in  a  healthy  child  will  run  a  favourable 
course  in  about  a  week  to  ten  days,  provided  that  the  child  is  properly  nursed.  In 
weak  children  it  will  last  longer,  and  may  run  into  a  chronic  condition  or  into 
one  of  broncho-pneumonia.  During  an  attack  slight  patches  of  pulmonary  collapse 
may  appear,  due  to  blocking  of  a  bronchial  tube,  but  as  a  rule  the  collapse  is  evan- 
escent if  the  coughing  power  is  good.  In  the  case,  however,  of  a  weak  infant  the 
expulsive  powers  are  often  so  much  diminished  that  it  is  impossible  to  cough  up 
the  plugs  of  inspissated  mucus,  and  these  areas  of  collapse  persist,  as  shown  by  the 
impaired  resonance  and  diminished  breath  sounds  over  them.  As  these  areas 
increase  in  number  and  size,  cyanosis  and  dyspnoea  tend  to  become  more  marked. 
As  a  rule  there  are  no  special  complications  with  an  attack  of  acute  primary  bron- 
chitis, but  in  the  secondary  forms  the  presence  of  concurrent  disease  may  render 
the  bronchitic  condition  much  more  serious. 

Diagnosis. — As  a  rule  the  definite  clinical  features  and  the  short  course  of  an 
attack  render  the  diagnosis  easy.  In  the  case  of  the  tracheo-bronchitis  of  influenza 
the  symptoms  may  persist  for  some  weeks,  and  the  cough  assume  a  paroxysmal 
and  explosive  character  very  suggestive  of  hooping-cough.  In  debilitated 
children  the  diagnosis  between  bronchitis  and  broncho-pneumonia  may  be  difficult, 
and  the  latter  may  usually  be  assumed  to  be  present  when  the  disease  takes  the 
form  of  capillary  bronchitis— i.e.,  involvement  of  the  bronchioles.  Cases  of  gener- 
alized tuberculosis  may  be  characterized  by  signs  of  bronchial  catarrh  and  no 
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other  localizing  symptoms.  Here  the  progressive  weakness  of  the  child,  the  dysp- 
noea and  cyanosis,  and  the  pyrexia  out  of  proportion  to  the  physical  signs,  should 
suggest  tuberculosis  rather  than  bronchitis. 

Treatment. — The  treatment  of  an  attack  of  acute  bronchitis  has  changed 
very  considerably  in  recent  years.  Some  fifteen  years  ago  the  patient  would  have 
been  shut  up  in  a  hot,  stuffy  room,  his  chest  would  have  been  poulticed  day  and 
night,  and  a  steam -kettle  in  constant  use  would  have  rendered  the  atmosphere 
almost  unbearable.  Not  infrequently,  by  the  help  of  a  good  constitution,  the 
patient  struggled  through,  but  as  a  rule  the  illness  was  more  prolonged  and  the 
sufferer  was  more  weakened  than  was  at  all  necessary. 

The  days  of  hot,  close  rooms  in  the  treatment  of  any  pulmonary  affection  are 
over — for  the  present,  at  least.  A  well-ventilated  and  large  room  is  selected,  as 
high  up  in  the  house  as  possible  so  as  to  get  the  purest  air,  and  the  invalid's  bed  is 
placed  in  the  middle  of  the  room.  Any  screens  used  are  only  for  the  purpose  of 
warding  off  draughts,  not  to  keep  away  fresh  air.  The  temperature  of  the  room  is 
maintained  as  steadily  as  possible  at  from  60°  to  62°  F.  Some  advise  a  higher 
temperature — 65°  to  70°  F. — but  there  is  no  risk  about  the  former,  and  it  is  a 
much  more  stimulating  atmosphere.  A  steady  temperature  can  only  be  main- 
tained with  accuracy  by  means  of  an  electric  or  gas  stove.  The  chief  drawback 
to  the  use  of  a  gas  stove  is  the  risk  of  an  escape  of  gas  about  the  tap,  but  this 
ought  to  be  detected  at  once  by  an  intelligent  nurse.  When  a  coal  fire  is  used  night 
and  day,  there  is  a  considerable  amount  of  smoke  and  coal  dust  always  flying  about 
the  room,  which  not  only  vitiates  the  atmosphere,  but  directly  irritates  the  bronchial 
tubes.  As  Still  has  pointed  out,  a  smoky  room  may  be  enough  to  provoke  an  attack 
of  bronchitis  in  a  susceptible  child,  and  much  more  will  it  tend  to  aggravate  an 
already  existing  condition  of  bronchitis.  The  ventilation  of  the  room  must  be 
attended  to,  and  the  best  means  is  through  open  windows,  day  and  night.  At 
the  same  time,  in  foggy  or  very  wet  weather  an  atmosphere  would  thus  be  intro- 
duced which  is  by  no  means  beneficial  to  the  patient,  and  ventilation  is  then  better 
carried  out  through  the  door. 

The  bedclothes  should  be  warm,  but  not  too  heavy  ;  and  while  the  skin  heat  should 
always  be  maintained  by  a  sufficiency  of  bed  and  body  clothing  and  by  hot  bottles, 
there  should  be  no  overheating  of  the  body,  leading  to  sweating.  A  long  flannel 
nightdress  is  desirable,  with  sleeves  fastening  at  the  wrist,  so  as  to  protect  the 
arms.  It  is  difficult  to  get  young  children  to  keep  their  arms  under  the  bedclothes 
when  they  are  awake.  In  summer  weather  a  flannel  undervest  is  usually  worn, 
and  in  winter  thicker  flannel  or  a  cotton-wool  jacket.  The  chest  and  abdomen 
are  not  constricted  in  any  way,  as  free  play  is  required  for  the  abdominal  and 
thoracic  muscles  of  respiration. 

During  the  acute  stage  a  fluid  diet  is  indicated  for  two  reasons — first,  because  of 
the  impairment  of  the  digestive  functions,  and,  secondly,  because  of  the  loss  of 
appetite.  The  food  should  also  be  moderate  in  amount,  and  given  at  regular 
intervals  every  two  or  three  hours  by  day.  Beef-tea,  mutton  or  veal  soup,  milk 
and  barley-water,  are  sufficient  at  this  stage.  In  addition,  sips  or  drinks  of  hot 
barley-water  or  rice-water  or  lemonade  may  be  given  freely,  as  hot  fluids  are 
probably  the  most  powerful  expectorants  we  possess. 

Certain  local  measures  are  useful  in  securing  relief  to  the  breathing  during  the 
acute  stage.  These  should  be  carried  out  with  as  little  disturbance  of  the  patient 
as  possible,  for  rest  is  most  essential,  and  all  treatment  during  the  acute  stage  should 
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be  carried  out  with  the  patient  lying  in  bed.  At  the  onset  of  bronchitis,  relief  will 
often  be  afforded  by  the  use  of  the  steam-kettle.  The  indications  for  this  are  two 
in  number  :  first,  the  dry  stage  of  bronchitis,  in  which  secretion  is  defective  ;  and, 
secondly,  the  occurrence  of  spasm  in  the  bronchial  tubes.  In  the  first  case  the 
use  of  a  hot,  moist  atmosphere  will  induce  secretion,  and  in  the  second  case  it  will 
relieve  the  spasm  of  the  bronchial  tubes,  which  is  so  easily  excited  in  young 
children.  A  steam-kettle  may  be  used  for  this  purpose,  or  in  the  case  of  older 
children  direct  inhalation  from  a  special  inhaler  may  be  carried  out.  Plain  hot 
water  is  most  commonly  used,  but  in  some  cases  a  more  powerful  antispasmodic 
effect  will  be  produced  by  the  addition  of  compound  tincture  of  benzoin,  or  creasote, 
or  oil  of  eucalyptus,  \  to  1  drachm  being  added  to  the  pint  of  water.  Continuous 
steaming  is  not  advisable,  because  of  the  depressing  effect  on  the  patient,  but  the 
intermittent  use  of  steam  for  from  fifteen  minutes  to  half  an  hour,  at  intervals 
regulated  by  the  indications  present,  will  accomplish  all  that  is  desired.  After  free 
secretion  in  the  bronchial  tubes  has  been  established,  no  further  benefit  will  be 
derived  from  steaming,  and  harm  may  be  done  by  producing  excessive  secretion. 

Under  the  same  conditions — namely,  spasm  and  defective  secretion — poultices 
or  hot  fomentations  may  give  relief.  Here,  again,  the  intermittent  use  of  these 
applications  will  do  good,  but  their  constant  use  is  both  very  disturbing  to  the 
patient  and  embarrassing  to  the  respiration.  Fomentations  are  to  be  preferred 
as  being  lighter,  more  easily  made,  and  more  likely  to  be  applied  hot.  Amongst 
the  poorer  classes  it  is  common  to  see  scars  of  former  scalds  on  the  back  or  front 
of  the  chest  from  the  application  of  poultices  which  were  too  hot.  But  the  opposite 
mistake  of  applying  them  too  cold  is  much  more  common.  In  ordinary  practice 
fomentations  are  more  likely  to  be  properly  made  and  properly  applied,  and  may  be 
kept  on  for  an  hour  on  the  front  and  back  of  the  chest.  If  a  more  speedy  effect 
is  desired,  the  addition  of  one  or  two  drachms  of  turpentine  to  the  fomentation  will 
secure  this,  the  application  being  removed  when  the  skin  is  thoroughly  reddened 
or  painful.  Encasing  the  chest  in  any  adhesive  substance,  medicated  or  otherwise, 
is  not  advisable  in  the  case  of  children,  as  it  limits  free  movement  during  respira- 
tion and  prevents  a  proper  examination  being  made  as  to  the  condition  of  the  lungs. 
When  the  attack  is  subsiding,  a  liniment  containing  turpentine  and  belladonna  may 
be  rubbed  into  the  chest  twice  a  day  with  good  effect. 

As  regards  the  use  of  'medicines,  it  is  very  desirable  to  have  a  clear  idea  what  the 
object  aimed  at  is,  and  to  be  assured  that  the  medicines  employed  will  attain  that 
object.  The  disease  in  the  vast  majority  of  cases  is  due  to  microbial  infection,  and 
runs  a  limited  course,  under  favourable  conditions,  of  from  a  week  to  ten  days. 
The  ideal  treatment  therefore  would  be  to  attack  the  microbe  by  a  serum  or  vaccine, 
but  such  treatment  is  not  at  present  available.  As  we  cannot  attack  the  disease 
at  its  source,  the  next  best  thing  is  to  increase  as  far  as  possible  the  powers  of 
resistance  in  the  patient,  and  this  is  secured  by  rest,  warmth,  fresh  air,  and  careful 
feeding.  All  that  remains  in  the  way  of  medicinal  treatment  is  the  relief  of  symp- 
toms. The  use  of  expectorant  medicines  in  bronchitis  is  hallowed  by  universal 
and  prolonged  custom.  At  the  same  time  it  is  questionable  whether  the  flooding 
of  the  system  with  drugs  of  the  nature  of  ipecacuanha,  antimony,  carbonate  of 
ammonia,  and  squills,  is  directly  beneficial  either  to  the  patient  generally  or  to 
the  bronchial  tubes.  While  the  effect  of  these  remedies  on  secretion  from  the 
bronchi  is,  to  say  the  least,  very  problematical,  what  is  certain  is  that  they  irritate 
the  stomach  and  impair  the  appetite.     While  it  is  probable  that  a  mixture  contain- 
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ing  small  doses  of  ipecacuanha,  citrate  of  potash,  and  syrup  of  Tolu,  will  do  no  harm 
and  will  meet  with  the  approval  of  the  senior  members  of  the  family,  it  is  not 
advisable  to  employ  large  or  frequent  doses  of  these  so-called  expectorants.  Far 
less  is  it  desirable  to  encourage  the  use  of  stereotyped  "cough  mixtures"  for 
bronchitis,  which  may  contain  in  equal  proportion  drugs  to  increase  secretion  and 
drugs  to  diminish  secretion,  and  are  recommended  for  use  at  all  stages  of  the 
disease.  As  already  stated,  an  abundance  of  hot  fluids  to  drink,  given  in  small 
quantities  at  frequent  intervals,  is  the  best  means  of  encouraging  free  secretion 
and  also  of  producing  a  watery  secretion  which  will  not  clog  the  bronchial  tubes. 
This  effect  may  be  increased,  if  necessary,  in  the  dry  stage  by  the  employment 
of  iodide  of  potassium,  which  is  well  tolerated  by  children,  and  of  citrate  of  potash. 
In  the  moist  stage,  if  secretion  has  become  embarrassing  by  its  excessive  amount, 
relief  will  be  afforded  by  the  use  of  tincture  of  belladonna  in  an  acid  mixture.  In 
the  acute  inflammatory  stage  a  dose  of  calomel  or  grey  powder  may  be  given  with 
advantage  every  other  night.  Flatulent  distension  of  the  abdomen  and  con- 
stipation are  to  be  avoided,  as  they  tend  to  interfere  with  the  free  movement  of  the 
diaphragm,  and  thus  increase  the  respiratory  distress. 

Coughing  is  not  usually  so  severe  as  to  interfere  with  sleep,  but,  if  local  measures 
fail  to  relieve  it,  a  dose  of  paregoric  may  be  given  at  bedtime.  Opiates,  however, 
should  not  be  pushed  to  such  an  extent  as  to  check  the  expulsive  coughing  which  is 
necessary  for  the  clearing  of  the  bronchial  tubes.  The  use  of  emetics  has  been 
dropped  within  recent  years  ;  they  were  not  required  in  moderate  attacks,  and  in 
severe  cases  they  were  depressing.  Stimulation  may  be  necessary,  and  probably 
atropine  and  strychnine,  given  by  the  mouth  or  hypodermically,  are  the  most 
useful  drugs.  Alcohol  is  believed  by  many  to  increase  congestion  and  secretion  of 
the  bronchial  tubes,  which  is  often  undesirable  in  severe  cases,  so  that  it  should 
be  used  only  in  small  doses.  It  should  not  be  forgotten  that  the  stimulating  effect 
of  a  hot-pack  is  often  very  marked,  and  that  after  its  use  relief  to  the  breathing 
and  quiet  sleep  quickly  follow.  The  treatment  of  severe  cases  of  bronchitis  is  the 
same  as  that  of  broncho-pneumonia,  and  will  be  considered  moie  fully  in  that 
connection  (p.  358). 

After  the  acute  symptoms  have  subsided,  the  chest  usually  clears  rapidly,  hut 
it  takes  some  weeks  before  the  bronchial  tubes  are  again  in  a  healthy  condition. 
In  winter  the  patient  may  be  allowed  to  move  about  the  house,  but  should  not  be 
out  of  doors  too  soon.  In  summer  fresh  air  and  exercise  out  of  doors  will  probably 
expedite  the  healing  process.  If  the  bronchial  catarrh  persists,  a  change  to  the 
seaside  or  to  some  inland  health  resort  will  often  prove  beneficial.  When  the 
appetite  is  restored,  a  nourishing  diet  should  be  given.  In  bronchial  affections 
fatty  foods  seem  to  be  specially  advantageous,  and  cream  and  cod-liver-oil  may  be 
ordered.  Iron  will  probably  impair  the  digestion,  and  is  of  no  special  value. 
The  persistence  of  bronchial  catarrh  after  an  acute  attack  should  always  lead 
one  to  suspect  the  presence  of  pulmonary  or  glandular  tuberculosis,  but  it  may  be 
dependent  on  some  persistent  tiouble  in  the  upper  respiratory  passages. 

Chronic  Bronchitis. — This  is  a  common  affection  in  early  life.  It  is  frequently 
the  result  of  an  attack  of  acute  bronchitis,  which  has  left  the  bronchi  in  a  weakened 
condition  and  rendered  them  susceptible  to  fresh  attacks  of  bronchitis  from  what 
is  often  only  a  trifling  disturbance.  In  some  cases  it  will  be  found  to  be  due  to  a 
lowered  condition  of  the  health  generally,  but  in  others  it  is  dependent  on  some 
local  or  general  disease  or  disorder,  which  must  be  discovered  and  treated.    In 
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other  words,  it  is  advisable  to  regard  chronic  bronchitis  as  a  secondary  form  of 
disease,  and  to  look  elsewhere  for  the  primary  source  of  trouble.  Even  when  the 
bronchi  are  themselves  free  from  active  trouble,  as  judged  by  physical  signs,  the 
disease  is  kept  up  by  a  certain  degree  of  tracheitis. 

Etiology. — One  of  the  most  common  causative  factors  is  obstruction  in  the 
upper  respiratory  passages  from  the  presence  of  enlarged  tonsils  or  adenoid  hyper- 
trophy. The  habit  of  mouth-breathing  which  results  leads  to  the  direct  introduction 
of  cold  air  into  the  trachea,  and  congestion  follows.  When  nasal  breathing  is 
unobstructed,  the  warm  air  which  enters  the  trachea  is  filtered  and  is  practically 
free  from  organisms.  In  the  case  of  mouth-breathers,  numerous  organisms  are 
carried  directly  into  the  trachea  from  the  outside,  and  others  are  picked  up  as  the 
air  passes  the  tonsils  and  pharynx,  which  are  in  a  diseased  state.  The  two  factors, 
chill  and  infection,  are  therefore  constantly  present  in  cases  of  naso-pharyngeal 
obstruction.  The  tendency  to  bronchial  catarrh  which  follows  will  be  most  marked 
during  the  cold  season,  while  even  in  summer  there  is  often  a  loose  rattling  cough 
at  intervals.  It  is  necessary  in  all  cases  of  chronic  bronchitis  to  examine  for 
chronic  rhinitis,  adenoid  hypertrophy,  and  enlarged  tonsils,  because  until  the 
mouth-breathing  which  accompanies  these  disorders  has  been  cured  it  is  futile  to 
hope  to  secure  permanent  relief  from  the  bronchial  catarrh. 

Amongst  constitutional  diseases  which  lead  up  to  chronic  bronchitis  are 
rickets  and  tuberculosis,  and  here  again  the  general  disease  must  be  treated.  After 
some  of  the  specific  fevers,  more  especially  measles  and  hooping-cough,  a  chronic 
form  of  bronchitis  may  follow,  which  often  and  very  naturally  raises  a  suspicion  of 
tuberculosis.  Some  of  these  cases  are  undoubtedly  tuberculous,  as  shown  by  the 
accompanying  signs.  At  the  same  time,  the  persistence  of  the  bronchial  catarrh 
may  be  only  the  result  of  the  specific  infection  acting  on  a  somewhat  debilitated 
system. 

The  home  surroundings  are  often  of  such  a  character  as  to  predispose  directly 
to  bronchitis.  In  the  homes  of  the  poor,  the  children  frequently  breathe  a  close, 
hot  atmosphere,  all  ventilation  being  cut  off,  and  the  whole  family  breathing 
again  and  again  the  same  air  in  a  highly  contaminated  state.  In  the  homes  of  the 
well-to-do,  children  are  kept  in  stuffy,  overheated  dayrooms  and  bedrooms,  and 
are  often  overloaded  with  clothes,  so  that  they  are  strongly  predisposed  to  recurrent 
chills.  With  each  attack  of  bronchitis  the  precautions  may  be  increased,  until 
the  child  becomes  a  regular  hothouse  plant,  unable  to  withstand  any  change  of 
temperature.  The  obvious  cure  for  this  is  to  regulate  the  temperature  of  the 
dwelling-rooms,  to  fill  them  with  fresh,  pure  air,  and  to  have  a  sufficiency  of  clothing 
for  warmth,  but  not  for  overheating.  An  excessive  amount  of  food,  especially  of 
the  carbohydrate  variety,  will  also  tend  to  induce  a  chronic  bronchial  catarrh. 
Overfeeding  of  this  kind  acts  in  two  ways  :  In  the  first  place  the  blood  is  surcharged 
with  food  materials,  the  pulmonary  circulation  is  overtaxed  in  getting  rid  of  these, 
and  venous  congestion  and  bronchial  catarrh  follow.  In  the  second  place  there 
is  an  accumulation  of  fat  throughout  the  body,  which  mechanically  impedes  the 
circulation  and  tends  to  induce  pulmonary  venous  congestion.  Fat  babies  who 
suffer  from  chronic  bronchitis  should  have  their  diet  rigidly  restricted. 

Symptomatology.— The  leading  symptom  for  which  advice  is  usually  sought 
in  cases  of  chronic  bronchitis  is  cough.  The  child  is  never  free  from  a  cough, 
which  comes  on  irregularly  during  the  day  or  night,  and  is  usually  worst  in  the 
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morning.  It  may  be  dry  and  irritative  or  loose  and  rattling,  according  to  the 
amount  of  secretion  present  in  the  bronchial  tubes.  Sometimes  the  cough  is  loose 
and  ineffective,  apparently  sufficient  only  to  displace  the  mucous  secretion,  but 
not  to  bring  it  into  the  pharynx.  Such  a  cough  is  very  suggestive  of  nasal  obstruc- 
tion and  tracheitis.  Shortness  of  breath  is  not  as  a  rule  present,  except  on  exertion, 
when  the  breathing  soon  becomes  laboured  and  coughing  is  induced.  There  is 
no  pain  or  fever,  the  child  can  eat  and  sleep  well,  and  as  a  rule  does  not  suffer  as 
regards  the  general  health,  except  in  prolonged  cases.  On  auscultation  one  can  hear 
the  ordinary  sounds  of  bronchial  catarrh,  dry  or  moist,  with  those  of  the  coarser 
variety  predominating,  the  catarrh  not  usually  extending  beyond  the  larger  bronchi. 
In  prolonged  cases,  if  the  cough  has  been  severe,  there  may  be  a  condition  of 
chronic  emphysema.  The  chief  danger  to  be  feared  in  protracted  cases  is  the 
development  of  peribronchitis,  at  first  an  active  condition  of  cellular  exudation, 
which  is  replaced  later  by  fibrous  tissue.  This  form  of  inflammation  spreading 
through  the  lungs  may  lead  to  hardening  and  contraction  of  the  fibrous  tissue, 
and  dilatation  of  the  bronchial  tubes,  a  condition  known  as  "  pulmonary  fibrosis" 
or  "  cirrhosis  of  the  lung." 

Treatment. — The  main  point  about  the  treatment  is  that  the  underlying 
cause  of  the  trouble  should  be  ascertained  and  removed.  Many  of  the  conditions 
leading  up  to  chronic  bronchitis  are  remediable,  and  with  their  removal  the  bron- 
chitis will  quickly  pass  off.  Others,  such  as  heart  disease,  are  not  curable  to  the 
same  extent,  but  must  be  treated  in  order  to  secure  relief  from  the  bronchitic 
trouble.  Some  children  will  be  benefited  by  a  residence  for  some  months  in  a  warm, 
dry  climate,  and  for  others  a  bracing  mountain  air  will  be  advantageous.  Cases  of 
moist  catarrh  are  most  suitable  for  the  former  class,  and  those  of  dry  catarrh  for 
the  latter.  Under  all  the  conditions,  cod-liver-oil  with  malt  or  hyperphosphites 
is  beneficial,  and  a  stimulating  liniment  may  be  applied  to  the  chest. 

FIBRINOUS  BRONCHITIS. 

Synonym. — Membranous  or  plastic  bronchitis. 

The  expectoration  of  casts  of  the  bronchi  may  occur  in  various  diseases. 
Of  these  the  commonest  is  diphtheria,  in  which  the  characteristic  membrane 
may  extend  to  the  bronchi,  and  under  favourable  conditions  may  be  coughed 
up.  Again,  in  acute  lobar  pneumonia  the  fibrinous  exudation  may  fill  the 
bronchi  in  the  area  affected,  and  may  be  expelled  in  the  form  of  casts.  A  case 
of  this  nature  has  been  recorded  by  D.  J.  M.  Miller  (1907).  The  patient  was  a 
girl  of  four  years,  who  during  an  attack  of  pneumonia  was  seized  with  great 
difficulty  in  breathing,  and  after  a  violent  paroxysm  of  coughing,  accompanied 
by  cyanosis,  expectorated  about  |  ounce  of  bright  red  blood  and  two  large 
irregularly  cylindrical  pinkish-white  masses.  These  masses  were  solid  casts, 
possessing  at  irregular  intervals  twig-like  projections  of  smaller  calibre,  and 
composed  almost  entirely  of  red  blood-corpuscles.  Such  conditions  are  to  be 
distinguished  from  real  fibrinous  bronchitis. 

Acute  Form.- — True  fibrinous  bronchitis  may  occur  in  an  acute  or  chronic 
form.  The  acute  form  is  ushered  in  with  fever,  severe  coughing,  dyspnoea,  and 
the  signs  of  acute  bronchitis.  It  is  probably  due  to  bacterial  infection  of  unknown 
character.  The  dyspnoea  and  cyanosis  may  become  very  urgent,  quite  out  of 
proportion  to  the  physical  signs  present.     The  distress  in  breathing  and  the  signs 
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of  obstruction  are  much  greater  than  in  ordinary  acute  bronchitis.  The  expectora- 
tion of  one  or  more  casts  will  throw  light  on  the  diagnosis,  which  at  best  can  only  be  a 
matter  of  conjecture  until  casts  appear.  The  casts  are  often  in  the  form  of  balls 
or  plugs,  which  on  being  floated  out  are  found  to  consist  of  hollow  branching  tubes, 
varying  in  size  according  to  the  part  of  the  bronchial  tube  they  have  come  from. 
They  are  composed  of  fibrin,  epithelial  cells,  and  leucocytes.  With  the  expulsion 
of  the  casts  marked  relief  to  the  breathing  follows,  but  fresh  ones  are  apt  to  form 
and  to  lead  to  a  most  distressing  form  of  death  from  suffocation.  Fortunately,  the 
disease  is  a  very  rare  one. 

Chronic  Form. — The  chronic  form  of  fibrinous  bronchitis  is  characterized  by 
recurrent  attacks  of  a  similar  nature  to  those  of  the  acute  form,  but  without  con- 
stitutional symptoms.  The  coughing  and  dyspnoea  may  come  on  suddenly  and 
severely,  but  relief  usually  follows  the  expectoration  of  the  casts.  An  interval  of 
months  or  years  may  elapse  before  another  seizure  occurs.  The  casts  are  com- 
posed of  mucus  chiefly,  and  may  contain  Curschmann's  spirals,  Charcot-Leyden 
crystals,  and  eosinophile  cells.  The  subjects  of  this  affection  are  usually  neurotic  ; 
a  history  of  asthma  is  often  present  in  the  patient  or  family,  and  the  whole  condition 
suggests  some  secretory  neurosis,  comparable  to  that  which,  when  affecting  the 
large  bowel,  is  known  as  "  mucous  colitis."  The  signs  are  those  of  chronic  bron- 
chitis and  asthma,  which  is  the  usual  diagnosis  until  casts  are  expectorated.  In 
some  cases,  from  blocking  of  the  bronchial  tubes,  large  areas  of  collapse  of  the  lung 
may  be  present,  with  absent  breath  sounds.  These  usually  clear  up  rapidly  when 
the  cast  is  coughed  up.  The  rapid  onset  and  the  nature  of  the  symptoms  may 
sometimes  suggest  the  presence  of  a  foreign  body  in  a  bronchus — e.g.,  a  pea  or  a 
button — which  should  be  carefully  inquired  into.  The  prognosis  in  chronic 
fibrinous  bronchitis  is  good,  but,  as  already  stated,  relapses  are  apt  to  occur. 

Treatment. — In  the  acute  form  attention  should  be  directed  to  the  loosening 
of  the  casts  in  the  bronchial  tubes.  Inhalation  of  steam,  impregnated  with  alkalies 
(lime-water,  citrate  of  soda),  may  be  employed.  Further  benefit  in  the  same  direc- 
tion may  follow  the  use  of  an  emetic,  which  tends  to  induce  free  bronchial  secretion, 
in  addition  to  the  straining,  which  may  dislodge  a  cast.  Potassium  iodide  may 
be  given  internally  along  with  hypodermic  injections  of  pilocarpine.  As  it  is 
probable  that  many  cases  of  so-called  "  fibrinous  bronchitis  "  in  the  past  were  really 
cases  of  diphtheria,  and  as  the  symptoms  are  very  urgent,  it  would  seem  reasonable 
to  try  at  once  a  full  dose  of  diphtheria  antitoxin,  4,000  to  8,000  units,  which  will 
do  no  harm  and  may  do  much  good. 

In  the  chronic  form  the  same  treatment  may  be  carried  out  during  an  attack, 
while  in  the  intervals  the  measures  adopted  for  the  relief  of  chronic  asthma  will 
prove  the  most  useful. 

ASTHMA. 

Introduction. — True  spasmodic  asthma  is  not  a  common  disease  in  early 
life,  but  it  may  occur  at  any  age.  Ashby  met  with  a  case  at  the  age  of  eight 
weeks,  in  which  the  disease  was  distinctly  familial,  the  father  and  an  uncle  of 
the  patient  having  suffered  from  the  same  complaint.  I  have  met  with  one  case 
which  appears  to  have  been  true  asthma,  and  which  terminated  fatally  from 
exhaustion  at  the  age  of  eleven  weeks.  As  a  rule  the  tendency  to  this  affection 
does  not  manifest  itself  until  after  the  age  of  two  years.     The  term  "  asthma  " 
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is  met  with  much  more  frequently  in  connection  with  children  than  the  disease 
itself,  and  the  diagnosis  is  often  made  in  the  family  circle.  Certain  conditions 
have  to  be  distinguished  from  true  asthma. 

In  children,  spasm  of  the  bronchial  tubes  is  easily  produced  by  irritation  from 
within,  from  without,  and  from  reflex  action.  Especially  does  this  apply  during 
the  first  three  or  four  years  of  life.  In  connection  with  bronchitis  and  broncho- 
pneumonia there  is  considerable  irritation  of  the  bronchial  tubes  from  the  contained 
secretions,  and  spasm  may  follow  with  cough  and  dyspnoea.  Hence  readily  follows 
a  diagnosis  of  bronchitis  and  asthma.  In  such  cases  it  is  advisable  to  inquire  as 
to  whether  the  bronchitis  or  asthma  came  first.  In  genuine  bronchitis  the  spas- 
modic symptoms  follow  the  bronchial  catarrh,  while  in  genuine  asthma  the  bron- 
chitic  symptoms  follow  the  spasmodic  attack.  A  spasmodic  element  in  bronchitis, 
simulating  asthma,  is  to  be  recognized,  and  may  require  special  treatment,  as 
already  described  (see  Bronchitis),  but  is  not  to  be  regarded  as  true  asthma. 
Irritation  from  outside  the  bronchial  tubes  is  illustrated  by  the  pressure  of  enlarged 
glands  at  the  root  of  the  lungs,  which  may  produce  cough,  dyspnoea,  and  cyanosis. 
Attention  to  the  nature  of  the  symptoms  and  the  accompanying  physical  signs 
will  enable  one  to  distinguish  between  this  and  true  asthma  (see  p.  393). 

Reflex  irritation  may  also  induce  spasm  of  the  bronchial  tubes.  Perhaps 
the  most  common  example  of  this  is  the  spasm  that  results  from  the 
presence  of  adenoid  growths  in  the  naso-pharynx.  Undoubtedly,  the  removal  of 
these  will  in  some  cases  cure  the  tendency  to  spasm  of  the  bronchi.  It  has  accord- 
ingly been  claimed  that  the  removal  of  adenoid  growths  will  cure  asthma,  but  this 
does  not  follow  unless  every  case  of  spasm  of  the  bronchial  tubes  is  to  be  described 
as  due  to  asthma.  The  recognition  of  this  liability  of  the  bronchial  tubes  to  spasm 
from  many  diseases  and  from  many  sources  is  of  the  greatest  importance  if  we  are 
to  have  clear  ideas  as  to  the  nature  and  treatment  of  true  asthma  in  early  life. 

The  condition  known  as  "  thymic  asthma  "  is  essentially  one  of  infancy,  but  is 
unfortunately  named,  as  the  symptoms  of  dyspnoea  and  cyanosis  which  it  presents 
are  referable  entirely  to  the  thymus  gland,  and  must  not  be  confused  with  those 
of  spasmodic  asthma.     (See  Chapter  X.,  p.  580.) 

^Etiology. — The  serological  factors  of  asthma  in  children,  so  far  as  they  are 
known,  would  appear  to  be  the  same  as  in  adult  life.  In  the  immediate  family 
history  there  will  be  found  gout  or  asthma  or  nervous  disturbances  of  some  kind, 
chiefly  of  the  functional  variety.  In  the  induction  of  attacks,  as  well  as  in  the 
cure  of  the  disease,  local  surroundings,  probably  the  atmospheric  conditions,  play 
a  great  part.  The  home  surroundings,  if  of  an  exciting  kind,  will  by  disturbance 
of  the  nerve  centres  develop  a  tendency  to  asthma  in  the  child,  which  might  have 
remained  latent  under  a  more  placid  upbringing.  The  disease  is  not  confined  to 
any  one  class  of  society,  although  the  well-to-do  provide  a  larger  proportion  of 
cases,  and  their  habits  of  life  tend  to  the  propagation  of  the  disease.  The  exciting 
cause  of  an  attack  may  be  unascertainable.  In  other  cases  it  is  trifling,  and  would 
be  negligible  in  a  child  not  predisposed  to  asthma.  A  slight  attack  of  indigestion, 
a  heavy  meal  before  going  to  bed,  a  trifling  cold,  an  exciting  party,  a  railway  journey, 
a  change  of  locality — these  are  some  of  the  factors  which  may  excite  an  attack. 
Sometimes  there  would  appear  to  be  a  pent-up  storm  in  the  nervous  system,  which, 
after  showing  itself  by  certain  signs  of  instability,  at  last  finds  vent  in  a  well- 
marked  attack  of  asthma,  which  may  continue  for  a  week  or  more.  As  Leonard 
Guthrie  expresses  it,  "  Most  nerve  storms  brew  before  they  break."     Asthma  may 
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be  regarded  as  one  of  the  manifestations  of  a  nervous  system  which  is  unstable  in 
some  of  its  parts,  although  apparently  normal  in  others.  The  same  child  may  at 
one  time  suffer  from  asthma,  at  another  from  eczema,  and  at  another  from  urticaria 
or  erythema  exudativum  multiforme,  but  never  as  a  rule  from  more  than  one  at 
the  same  time. 

Symptomatology. — True  spasmodic  asthma,  viewed  as  a  clinical  entity,  is 
characterized  by  attacks  of  dyspnoea  coming  on  suddenly,  with  over -expansion  of 
the  chest,  imperfect  action  of  the  respiratory  muscles,  and  obstruction  to  the 
passage  of  air  through  the  bronchi,  most  marked  during  expiration. 

The  young  subjects  of  asthma  are  usually  bright,  intelligent  children  of  the 
temperament  which  used  to  be  described  as  "  sanguine,"  but  at  the  same  time  of 
spare  build.  They  are  liable  to  catch  cold  easily,  and  any  of  the  infectious  fevers 
they  may  be  exposed  to  ;  they  are  often  dainty  feeders,  with  a  liking  for  the  deli- 
cacies rather  than  the  substantials  of  the  table  ;  and  in  working  off  the  super- 
abundant cerebral  energy  they  are  apt  to  overtax  the  bodily  strength.  A  typical 
attack  will  usually  be  preceded  by  over-exertion  of  some  sort,  mental  or  physical. 

An  attach  is  often  developed  suddenly  during  the  night,  in  the  very  early  hours 
of  the  morning.  The  patient  is  awakened  by  a  feeling  of  tightness  about  the  chest, 
the  breathing  is  laboured  and  difficult,  coughing  comes  on,  and  a  painful  sense  of 
want  of  breath  soon  alarms  the  sufferer.  The  dyspnoea  may  be  intense,  and  the 
chief  trouble  is  expiratory,  the  chest  being  in  the  position  of  full  inspiration,  and 
strenuous  efforts  being  made  by  the  expiratory  muscles  to  empty  it  of  air.  The 
attack  may  last  for  an  hour  or  more,  and  then  the  spasm  passes  off  and  the  patient 
drops  off  to  sleep  again.  In  severe  cases  there  may  be  marked  orthopncea  and 
cyanosis.  Constitutional  symptoms,  such  as  fever,  rapid  pulse,  etc.,  are  usually 
absent,  and  the  whole  of  the  manifestations  of  an  attack  may  be  traced  to  obstructed 
breathing  in  the  bronchi,  to  obstructed  pulmonary  circulation,  and  to  the  accom- 
panying emphysema. 

On  examination  of  the  chest  during  an  attack  one  finds  it  over-distended,  in 
the  position  of  full  inspiration.  The  note  over  all  is  hyper-resonant,  and  the 
cardiac  dulness  may  be  obliterated.  The  breath  sounds,  both  on  inspiration  and 
expiration,  are  prolonged,  especially  the  latter,  and  are  accompanied  by  cooing, 
whistling,  and  musical  sounds.  In  a  later  stage  coarse  moist  sounds  from  the  out- 
pouring of  secretion  into  the  bronchi  may  be  audible.  The  chest  symptoms  are 
usually  bilateral,  but  in  rare  cases  it  may  be  found  that  only  one  side  is  affected. 

Typical  attacks  of  asthma  tend  to  recur,  and  may  subside  so  completely  in  the 
intervals,  which  may  last  for  weeks  or  months,  as  to  leave  no  permanent  traces  on 
the  lungs  or  the  chest  or  the  general  health.  In  other  cases  they  recur  more  fre- 
quently and  last  longer.  In  the  case  of  repeated  attacks,  from  the  over-expansion 
of  the  chest  and  the  difficult  expiration,  emphysema  is  apt  to  develop,  the  normal 
elasticity  of  the  lungs  to  be  impaired,  and  a  barrel-shaped  chest  to  be  formed. 
From  repeated  attacks  of  severe  coughing  and  cyanosis  the  facial  appearance  may 
be  altered  in  a  suggestive  way.  There  is  a  tinge  of  cyanosis  about  the  face,  and 
some  dilatation  of  the  venules  of  the  cheeks  and  of  the  conjunctivae.  The  bronchial 
tubes  become  weakened  in  time  by  repeated  attacks,  and  a  condition  of  chronic 
bronchitis  is  established.  It  is  important,  therefore,  to  recognize  that  we  may  meet 
with  a  chronic  asthmatic  subject  who  has  bronchitis,  as  well  as  a  chronic  bron- 
chitic  subject  who  has  attacks  of  bronchial  spasm,  often  called  "  asthma."  The 
distinction  between  the  two  is  to  be  made  chiefly  from  the  history.     In  asthma  we 
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obtain  a  history  of  sudden  attacks  of  dyspnoea  occurring  without  fever  and  passinn 
off  rapidly.  In  bronchitis  we  learn  of  feverish  attacks  of  bronchial  catarrh,  lasting 
for  a  week  or  longer.  The  recognition  of  these  two  different  conditions  is  im- 
portant also  from  the  point  of  view  of  treatment,  for  in  the  one  case  asthma  is  to 
be  treated  as  the  primary  disease,  and  in  the  other  case  bronchitis. 

Pathology. — The  pathology  of  asthma  would  appear  to  be  the  same  at  what- 
ever period  of  life  it  occurs.  Many  adults  suffer  from  asthma  which  first  developed 
in  childhood.  Opinion  is  still  divided  as  to  whether  the  disease  is  due  to  a  primary 
spasm  of  the  bronchial  tubes  or  to  a  vasomotor  disturbance  with  swelling  and 
oedema  of  the  mucous  membrane  of  the  bronchi.  Probably  both  factors  may  be 
present,  and  in  some  cases  the  muscular  spasm  may  predominate,  while  in  others 
the  vasomotor  element  may  be  most  pronounced.  The  vagus  nerve  is  probably  the 
means  of  conducting  some  disturbance  from  the  higher  nervous  centres  to  the 
bronchi,  which  manifests  itself  as  an  attack  of  asthma.  Whether  the  seat  of 
disturbance  is  in  the  lower  levels  or  in  the  higher  is  at  present  undetermined. 
What  is  definitely  known  is  that  a  nervous  element  is  always  present,  and  that 
a  certain  predisposition  exists  in  those  affected  which  is  not  a  feature  of  normal 
childhood.  This  predisposition  to  asthma  is  often  accompanied  by  certain  other 
peculiarities  which  must  be  regarded  as  directly  associated.  Amongst  these  may 
be  mentioned  paroxysmal  sneezing,  rhinorrhcea,  and  hay  fever.  It  will  also  be 
found  that  the  more  frequent  the  attacks  of  asthma,  the  greater  is  the  tendency 
for  it  to  become  habitual.  That  is  to  say,  the  nerve  centre  involved  will  in  time 
become  more  excitable  and  more  easily  discharged,  until  finally  the  condition  of 
stable  equilibrium  is  entirely  lost  and  the  nerve  centre  has  acquired  the  habit 
of  asthmatic  breathing. 

Prognosis. — The  prognosis  as  regards  life  is  good  provided  that  the  patient 
can  be  protected  from  the  development  of  chronic  bronchitis  and  emphysema  to  a 
marked  extent.  The  prospect  of  a  complete  cure  is  by  no  means  so  good.  It  is  quite 
possible  to  take  a  hopeful  view,  and  say  that  the  young  patient  will  "  grow  out  of 
it."  This  may  happen,  more  especially  in  those  cases  in  which  the  family  tendency 
to  the  disease  is  not  marked,  and  in  which  a  spasmodic  tendency  has  been  mani- 
fested in  the  child  in  other  ways.  Very  often,  as  the  child  grows,  the  tendency  to 
asthma  dies  down,  but  only  to  be  replaced  by  some  other  neurosis,  such  as  migraine, 
periodic  vomiting,  or  erythema.  But  in  cases  of  true  asthma  it  is  unwise  to  give 
anything  but  a  very  guarded  prognosis  as  to  the  future  prospects,  for  they  will 
depend  on  many  factors  which  we  cannot  control,  and  on  many  features  of  the 
disease  which  we  do  not  understand.  Undoubtedly,  the  frequency  and  severity 
of  the  attacks  will  be  greatly  influenced  by  the  course  of  treatment  pursued. 

Treatment. — Perhaps  the  most  important  part  of  the  treatment  is  to  see  that 
the  asthmatic  child  is  not  regarded  as  delicate  and  requiring  coddling,  owing  to  a 
tendency  to  bronchitis  and  a  weak  chest.  The  weak  spot  is  in  the  nervous  system, 
and  not  in  the  lungs.  We  have  to  consider  first  the  treatment  of  an  acute  attack, 
and  secondly  that  of  the  underlying  disorder. 

In  the  case  of  a  first  attack  the  practitioner  will  probably  find  that  he  has 
nothing  to  guide  him  as  to  the  special  peculiarities  of  the  child,  and  the  diagnosis 
will  often  have  to  be  arrived  at  by  excluding  the  other  possible  causes  of  such  urgent 
dyspnoea.  There  will  probably  be  a  considerable  degree  of  air-hunger  from 
mechanical  causes,  and  therefore  the  room  should  be  filled  with  fresh  air — and 
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emptied  of  anxious  relatives.  The  inhalation  of  oxygen  may  also  tend  to  relieve 
this  special  form  of  distress.  For  the  relief  of  spasm  of  the  bronchial  tubes,  hot 
poultices  or  fomentations  or  turpentine  stupes  may  be  applied  to  the  back  and  front 
of  the  chest.  A  turpentine  stupe  is  to  be  preferred,  because  of  its  speedy  action 
and  the  fact  that  its  application  hampers  the  freedom  of  the  chest  movements  less 
than  poultices.  An  even  more  effective  measure  in  skilled  hands  is  a  hot  wet  pack, 
in  which  the  child  should  be  enveloped  until  the  skin  generally  is  red  and  moist. 
Another  method  of  allaying  spasm  is  by  means  of  an  emetic,  which  in  addition,  by 
emptying  the  stomach,  will  probably  remove  some  irritating  food,  a  common 
exciting  cause  of  an  attack.  Sulphate  of  copper  is  usually  effective,  and  1  or 
2  grains  may  be  given  in  2  drachms  of  water.  If  this  fails,  or  if  a  more  drastic 
action  seems  called  for,  from  1  to  5  minims  of  the  injectio  apomorphinae  (B.P.)  may 
be  given  subcutaneously.  Sips  of  very  hot  water  may  be  given  freely.  After  the 
stomach  has  been  thoroughly  emptied,  a  sedative  draught  containing  iodide  of 
potash  (grs.  x.),  bromide  of  potash  (grs.  x.),  and  chloral  hydrate  (grs.  v.),  will 
increase  the  desired  effect.  It  is  impossible  to  say  beforehand  what  means  of 
allaying  the  spasm  will  prove  most  successful  in  any  given  case.  The  use  of 
medicated  steam  inhalations,  as  in  bronchitis,  may  sometimes  do  good,  but  is  often 
of  no  benefit.  One  antispasmodic  is  very  reliable — namely,  a  full  dose  of  brandy, 
|  ounce  in  1  ounce  of  hot  water  for  a  child  of  five  years.  This  must  be  reserved  for 
occasional  use  only.  It  is  distinctly  preferable  to  morphia,  which  may  or  may  not 
relieve  the  attack,  but  has  many  drawbacks.  In  cases  of  extreme  cyanosis  it 
may  be  advisable  to  bleed  or  leech  the  patient.  After  the  acuteness  of  the  attack 
has  subsided,  the  child  should  be  kept  on  a  spare  diet  for  a  few  days  and  the  bowels 
freely  opened. 

An  asthmatic  child,  if  the  tendency  to  asthma  is  to  be  kept  in  check,  requires 
his  whole  mode  of  life  and  surroundings  carefully  supervised.  The  nervous  con- 
stitution which  underlies  the  affection  must  be  carefully  protected  from  overstrain. 
Lessons  should  go  on,  but  they  must  be  regulated  as  to  duration  and  character, 
and  the  competitive  element  of  school  life  must  be  eliminated.  The  home  life 
should  be  quiet  and  unexciting,  and  children's  parties,  theatres,  etc.,  must  be 
forbidden.  Plenty  of  open-air  life  and  exercise  is  required.  The  place  of  residence 
may  be  all-important.  For  some  sufferers  seaside  air  is  bad,  for  others  high  moun- 
tain air,  and  for  others  the  lowland  valley  air.  Some  will  be  free  from  asthma  only 
in  towns,  and  others  only  in  the  country.  These  individual  peculiarities  must  be 
considered,  and,  if  possible,  a  residence  should  be  established  where  the  atmospheric 
surroundings  are  suitable.  In  hospital  practice  it  is  difficult  to  study  the  clinical 
features  of  asthma  in  the  wards,  because  as  a  rule  all  symptoms  disappear  after  the 
patient's  admission,  probably  from  the  healthier  atmospheric  conditions  and  the 
quiet  mode  of  life.  The  dietary  suitable  for  one  child  may  be  quite  the  opposite 
for  another.  As  a  rule  a  simple  non-stimulating  diet  is  best,  with  a  predominance 
of  the  fats  and  carbohydrates,  and  a  moderate  allowance  of  proteids,  the  stimulating 
meat  foods  being  specially  limited.  It  is  always  advisable  to  give  small  meals  at 
frequent  intervals,  so  as  to  prevent  the  gastric  disturbance  which  tends  to  bring  on 
an  attack  of  asthma.  Specially  indigestible  foods  are  to  be  avoided,  while  in 
individual  cases  it  may  be  found  necessary  to  interdict  certain  articles  of  diet 
which,  although  harmless  in  the  case  of  ordinary  children,  have  directly  induced 
an  attack. 

Certain  accompanying  conditions  may  call  for  attention.     The  chief  of  these  is 


336  DISEASES  OF  CHILDREN 

bronchitis,  which  may  act  as  an  exciting  cause  of  further  attacks.  Special  atten- 
tion should  be  directed  to  restoring  the  bronchial  tubes  to  a  healthy  condition. 
Further,  the  whole  of  the  upper  respiratory  passages  should  be  examined,  and 
any  disease  in  the  nose  or  naso-pharynx  should  be  treated.  While  the  cure  of 
asthma  is  not  to  be  expected  from  the  removal  of  adenoid  growths,  great  improve- 
ment will  often  follow  the  restoration  of  normal  nasal  breathing.  This  is  probably 
due  to  the  removal  of  a  source  of  peripheral  irritation,  and  also  to  the  improvement 
in  the  patient's  general  health.  Cauterization  of  the  nasal  septum  or  of  some 
particular  spot  on  it  has  not  justified  itself  as  a  cure  for  asthma  in  early  life.  Any 
other  sources  of  peripheral  irritation  that  may  tend  to  induce  attacks  should  be 
looked  for  and  removed.  Amongst  these  may  be  mentioned  faecal  masses  in  the 
bowel,  worms,  phimosis,  and  errors  of  refraction. 

The  further  medicinal  treatment  to  be  considered  is  that  of  relapsing  or  chronic 
asthma.  There  is  considerable  difficulty  in  telling  beforehand  what  medicine 
will  suit  any  particular  case.  The  idiosyncrasy  of  the  patient  is  manifested  in  regard 
to  medicines  as  well  as  to  other  things.  Most  of  the  sufferers  will  benefit  from  a 
course  of  iodide  of  potassium,  arsenic,  and  carbonate  of  ammonium.  This  may  be 
given  for  a  fortnight  continuously,  and  repeated  at  intervals  of  a  month  or  six 
weeks.  Other  antispasmodic  drugs  which  have  been  found  useful  are  belladonna, 
hyoscyamus,  lobelia,  and  antipyrin.  When  the  attacks  are  nocturnal  only,  it  is 
advisable  to  give  the  patient  a  full  dose  of  the  medicine  before  he  goes  to  bed. 
The  direct  inhalation  of  the  fumes  of  burning  powder  containing  nitre,  stramonium, 
etc.,  will  undoubtedly  give  relief  to  the  spasmodic  breathing  in  many  cases,  but  it 
is  doubtful  whether  they  should  be  recommended  in  the  case  of  children.  The  action 
of  these  fumes  on  the  bronchi  would  appear  to  be  distinctly  injurious,  increasing 
the  tendency  to  bronchitis,  and  even  as  regards  the  asthma  the  effect  is  short- 
lived and  never  curative.  The  more  these  fumes  are  used,  the  more  the  necessity 
for  further  relief,  and  the  worst  cases  of  chronic  bronchitis  and  asthma  are  usually 
found  to  be  associated  with  the  frequent  and  prolonged  use  of  sedative  inhalations. 

As  already  stated,  the  recurrence  of  attacks  seems  to  induce  a  habit  in  the 
nervous  centres  which  brings  about  more  or  less  continuous  asthmatic  breathing. 
In  such  cases,  if  bronchitis  is  not  marked,  it  has  sometimes  been  found  beneficial 
to  put  the  patient  to  bed  and  attempt  to  break  this  habit  by  full  doses  of  chloral 
and  bromide  of  ammonium.  Ten  grains  of  the  former  and  twenty  of  the  latter 
may  be  given  three  times  a  day  to  a  child  of  ten  years,  and  continued  until  the 
patient  is  in  a  state  of  continuous  drowsiness,  and  this  condition  may  be  maintained 
by  the  bromide  alone  for  some  days.  By  this  means  the  habit  may  be  broken, 
and  a  more  or  less  prolonged  interval  from  attacks  may  follow.  Medicines  directed 
to  the  toning  up  of  the  nervous  system,  such  as  nux  vomica,  and  of  the  pulmonary 
system,  such  as  cod-liver-oil,  will  be  found  useful  in  all  cases  of  asthma. 

FOREIGN  BODIES  IN  THE  BRONCHI. 

Intkoduction. — Young  children,  and  even  infants,  are  very  liable  to  get  foreign 
bodies  into  the  air-passages,  owing  to  their  tendency  to  put  all  sorts  of  things  into 
their  mouths.  The  ordinary  caution  which  comes  with  riper  years  has  not  yet  been 
developed,  and  when  running  or  playing  about  with  some  foreign  substance  in  the 
mouth  it  very  easily  slips  backwards  and  through  the  glottis.  Larger  substances 
will  probably  be  retained  in  the  larynx  or  trachea,  but  smaller  ones,  such  as  peas, 
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beads,  seeds  of  fruit,  tacks,  buttons,  etc.,  may  find  their  way  into  one  or  other 
bronchus.  Owing  to  the  anatomical  situation,  the  opening  into  the  right  bronchus 
affords  a  more  easy  entrance  than  that  of  the  left,  and  consequently  the  right  lung 
is  more  frequently  the  seat  of  disturbance  than  the  left. 

When  the  occurrence  takes  place  in  the  presence  of  some  adult,  and  when  the 
symptoms  are  immediate  and  severe,  the  diagnosis  can  be  easily  made.  But  when 
the  occurrence  is  unobserved,  and  the  immediate  symptoms  are  not  alarming,  the 
condition  may  be  entirely  overlooked.  Intermittent  fits  of  coughing  may  lead  to  a 
visit  to  the  doctor,  and  from  the  indefmiteness  of  the  signs  in  the  lungs  a  diagnosis 
of  hooping-cough,  or  pressure  from  enlarged  glands  or  some  other  irritative  lesion 
of  the  lungs,  may  be  made.  Or  it  may  be  that  the  foreign  body  has  already  pro- 
duced local  changes  in  the  lung  of  the  nature  of  broncho-pneumonia,  which  is 
regarded  as  the  original  disease,  and  the  primary  cause  is  overlooked. 

Symptomatology. — The  sudden  onset  of  violent  coughing,  probably  leading  to 
cyanosis,  and  without  any  pre-existing  disease,  always  suggests  the  probability  of 
a  foreign  body  in  the  air-passages.  This  is  Nature's  reaction  to  an  irritant,  and  her 
effort  to  remove  the  foreign  substance.  The  severe  attack  of  coughing  is  accompanied 
by  great  distress  on  the  part  of  the  child,  evidently  a  sense  of  impending  suffoca- 
tion, and  dyspnoea.  After  a  time  the  coughing  diminishes,  but  tends  to  recur  in 
paroxysms  at  longer  or  shorter  intervals.  Pain  may  be  complained  of  at  some 
part  of  the  back  or  front  of  the  chest.  Prompt  relief  will  be  afforded  if  the  foreign 
body  is  expelled  from  the  bronchus,  but  if  it  remains  the  symptoms  will  vary 
according  to  the  nature  of  the  foreign  substance  and  its  position  in  the  bronchus. 
A  sharp  body  fixed  in  the  tube  will  cause  more  irritation  than  a  smooth  body  with 
a  certain  range  of  movement.  The  symptoms  of  distress  will  be  greater  when  a 
main  bronchus  is  occluded  than  when  only  one  of  the  subdivisions  is  blocked. 
Complete  obstruction  will  cause  greater  distress  than  when  a  certain  amount  of 
air  can  pass  through. 

The  'physical  signs  will  also  vary  considerably,  according  to  the  nature  of  the 
foreign  body  and  the  degree  of  obstruction.  In  the  early  stages  the  important 
sign  in  the  case  of  complete  obstruction  is  that  the  breath  sounds  are  entirely  lost 
over  a  lobe  or  the  whole  lung,  according  to  the  size  of  bronchus  affected,  while 
the  note  of  percussion  may  be  unimpaired.  There  may  be  a  few  rhonchi  or  rales 
from  excessive  coughing,  but  as  a  rule  in  the  early  stages  the  lungs  show  nothing 
further  on  physical  examination.  In  the  case  of  a  foreign  body  which  allows  the 
passage  of  air  either  through  it  or  past  it,  there  may  be  no  physical  signs  until  the 
air-passage  is  completely  blocked. 

The  progress  of  the  condition  is  very  variable.  Acute  attacks  of  dyspnoea  and 
coughing  may  recur,  On  the  other  hand,  there  may  be  a  prolonged  period  in 
which  the  symptoms  are  few,  although  the  bronchus  is  becoming  ulcerated.  Again, 
the  child  may  continue  acutely  ill.  Fever  sets  in.  The  bronchus  soon  becomes 
ulcerated,  and  secondary  infection  occurs,  leading  to  pneumonia,  usually  of  the 
broncho-pneumonic  type.  This  disease  spreads  through  the  affected  lung,  and 
may  extend  to  the  opposite  side.  Around  the  seat  of  obstruction  local  inflamma- 
tion may  lead  on  to  suppuration,  and  an  abscess  is  formed  which  infiltrates  the 
pulmonary  tissues,  or  ruptures  through  the  pleura,  causing  empyema,  or  may 
extend  into  the  mediastinum.  The  lung  tissue  beyond  the  obstruction  may  show 
signs  of  one  large  cavity  or  a  number  of  cavities  containing  pus,  and  in  rare  cases 
gangrene  of  the  lung  sets  in. 
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The  Diagnosis  may  present  very  great  difficulty  in  those  cases  in  which  there 
is  no  history  of  a  foreign  body  and  no  persistence  of  signs  of  active  irritation  of  the 
bronchus.  If  a  paroxysmal  cough  continues,  and  there  is  no  evident  cause  for 
this  on  physical  examination  of  the  chest,  and  no  reason  to  suspect  hooping-counh, 
the  presence  of  a  foreign  body  may  be  suspected.  Two  means  are  at  our  disposal 
in  trying  to  secure  an  exact  diagnosis.  The  one  is  radiography  and  the  other  is 
the  bronchoscope.  Radiography  has  only  a  limited  application,  because  only 
certain  substances  will  produce  a  shadow,  and  very  often  these  substances  are  not 
present  in  the  foreign  bodies  which  find  their  way  into  the  lungs  of  children.  The 
bronchoscope  in  skilled  hands  is  of  the  very  greatest  value  in  diagnosing  the 
presence  of  a  foreign  body.  In  most  cases  there  will  have  been  sufficient  evidence 
in  the  physical  signs  to  indicate  which  lung  is  affected. 

The  chief  points  suggestive  of  the  presence  of  a  foreign  body  in  a  bronchus 
have  been  summed  up  by  Newton  Pitt  as  follows  :  (1)  The  history  of  swallowing 
something  immediately  before  the  onset  of  an  acute  attack  of  severe  dyspnoea  and 
cough.  (2)  A  whistling  or  wheezing  sound,  which  the  patient  can  localize  to  one 
side,  and  which  varies  in  quality  if  the  foreign  body  is  not  fixed.  (3)  Great  distress, 
with  not  infrequently  a  constricting  pain  behind  the  sternum,  made  worse  by  move- 
ment. (4)  Dyspnoea  with  varying  exacerbations,  increased  by  coughing  and 
exertion.  (5)  Absent  or,  rarely,  noisy  breath  sounds,  with  some  slight  diminution 
of  vocal  fremitus,  limited  to  one  side  of  the  chest.  (6)  At  first  resonance  on  the 
affected  side,  soon  consolidation  with  dulness,  and  later  the  signs  of  cavities  and 
the  simulation  of  phthisis.  (7)  The  X-rays  show  defective  movement  of  the  dia- 
phragm and  of  the  thorax,  and  alteration  in  the  density  of  the  lung,  and  not  in- 
frequently the  outline  of  the  foreign  body  itself.  (8)  Delay  in  the  commencement 
of  inspiration,  as  compared  with  that  on  the  other  side.  (9)  Defective  movement, 
with  consequent  diminution  in  the  size  of  the  affected  side.  (10)  Violent  paroxysmal 
persistent  cough.  (11)  Early  pyrexia,  which  later  becomes  hectic,  associated  with 
chills.  (12)  After  a  short  time  an  expectoration,  more  or  less  profuse,  purulent, 
often  bloody,  and  later  often  foetid.  (13)  In  some  cases  nausea  and  vomiting, 
which  may  be  very  troublesome.  (14)  Pneumonia  often  develops  in  forty-eight 
hours  ;  this  may  be  septic  and  followed  by  gangrene. 

The  Prognosis  in  the  case  of  a  foreign  body  in  the  bronchus  is  always  serious. 
Spontaneous  recovery  may  follow  the  expulsion  of  the  substance  by  coughing.  When 
tins  occurs  at  an  early  stage,  recovery  may  be  complete.  When  the  foreign  sub- 
stance is  coughed  up  or  removed  artificially  at  a  later  stage,  the  prognosis  will 
depend  on  how  far  inflammatory  and  infective  changes  have  progressed  in  the  lung 
beyond  the  seat  of  obstruction.  As  a  rule  in  children  these  go  on  rapidly,  and 
even  with  the  removal  of  the  foreign  body  pulmonary  disease  of  a  serious  character 
remains.  When  a  foreign  substance  remains  fixed  in  a  bronchus,  the  secondary 
changes  which  follow  almost  invariably  lead  to  a  fatal  issue.  Toleration  may  be 
established  for  a  time,  but  this  only  means  postponing  the  inevitable  issue. 

Treatment. — The  great  advance  in  the  successful  treatment  of  foreign  bodies 
in  the  bronchi  is  due  to  the  invention  of  the  bronchoscope.  All  other  methods 
previously  employed  have  been  uncertain  in  their  action,  and  successful  only  in 
very  few  cases.  Inversion  of  the  patient  and  the  induction  of  violent  coughing 
may  be  tried  with  a  view  to  the  forcible  expulsion  of  the  foreign  body.  The  severe 
cough  which  the  irritation  of  a  foreign  substance  induces  may  be  sufficient  to  cause 
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its  expulsion.  Many  foreign  bodies  swell  from  the  absorption  of  moisture  in  a 
bronchus,  and  thus  become  even  more  firmly  impacted,  so  that  it  is  not  until  sur- 
rounding ulceration  has  occurred  that  they  become  sufficiently  loose  to  be  expelled 
by  coughing.  Tracheotomy  and  exploration  of  the  bronchi  through  the  wound 
may  lead  to  the  discovery  and  removal  of  a  foreign  body  by  forceps,  but  it  usually 
ends  in  failure  to  find  the  body.  On  the  other  hand,  by  means  of  the  broncho- 
scope a  foreign  body  even  in  the  subdivisions  of  a  bronchus  may  be  exactly  located 
and  removed  with  ease.  The  instrument  calls  for  a  considerable  amount  of  practice 
and  skill  in  its  use.  In  the  case  of  children  a  general  anaesthetic  will  be  necessary. 
The  results  when  immediate  treatment  has  been  carried  out  are  very  good,  but  in 
cases  of  some  standing  the  removal  of  the  foreign  body  may  require  to  be  followed 
up  by  treatment  of  the  pulmonary  inflammation  which  has  arisen  secondarily.  (See 
also  Chapter  VI.,  p.  300.) 


DISEASES  OF  THE  LUNGS. 

ATELECTASIS :  CONGENITAL  AND  ACQUIRED. 

Introduction. — The  term  "  atelectasis  "  is  applied  to  a  condition  of  the  lung 
in  which  the  air  vesicles,  in  whole  or  in  part,  are  not  expanded.  In  the  congenital 
or  natal  form  the  air  vesicles  remain  in  the  foetal  condition.  In  the  acquired  or 
post-natal  form  the  air  vesicles,  which  have  at  one  time  been  expanded,  collapse 
as  the  result  of  disease  or  disturbed  function  in  the  lungs.  In  both  cases  the  con- 
dition is  one  of  early  life,  and  after  the  age  of  six  years  most  of  the  causes  have 
ceased  to  act. 

1.  Congenital  Atelectasis — ^Etiology. — In  the  case  of  a  healthy  infant  the  lungs 
are  rapidly  expanded  immediately  after  birth  by  the  establishment  of  respiration, 
and  more  especially  by  the  powerful  inspiratory  and  expiratory  movements  that 
accompany  crying.  Hence  it  has  rightly  been  considered  advisable  to  make  a 
newly-born  infant  cry  lustily,  by  mechanical  stimulation  if  necessary,  in  order  to 
make  sure  that  the  breathing  powers  are  normal.  We  may  safely  assume,  on  hearing 
a  child  cry  strongly,  that  the  breathing  powers  are  all  right  and  that  the  lungs 
are  fully  expanded. 

In  certain  cases  after  birth  an  infant  does  not  breathe  properly.  The  respira- 
tions are  irregular  and  shallow,  there  is  a  tendency  to  cyanosis,  the  cry  is  feeble  or 
absent,  muscular  movements  are  defective,  and  the  infant  generally  shows  signs  of 
extreme  debility. 

The  condition  of  feebleness  in  the  infant  is  the  leading  factor  in  the  production 
of  atelectasis.  The  cause  may  be  in  the  state  of  the  mother's  health  and  nutrition, 
in  the  fact  of  prematurity,  or  in  the  imperfect  development  of  the  infant.  Or,  again , 
the  cause  may  lie  in  the  process  of  birth,  which  may  have  been  prolonged  or  diffi- 
cult, or  complicated  in  such  a  way  as  to  leave  the  infant  exhausted  or  almost 
lifeless  at  the  end.  It  is  plain  therefore  that,  while  the  non-expansion  of  the  lungs 
may  be  one  of  the  conditions  present,  and  one  which  attracts  attention  by  its 
symptoms,  the  whole  system  of  the  child  needs  attention,  and  respiration  will 
probably  only  be  established  if  the  other  vital  powers  rally  or  are  strengthened. 
Too  much  stress  must  not  be  laid  on  atelectasis  pulmonum  as  a  separate  condition, 
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and  severe  mechanical  measures  must  not  be  adopted,  which  in  the  process  of 
inflating  the  lungs  would  still  further  exhaust  a  feeble  infant. 

The  respiratory  act  being  a  complicated  one,  the  defective  inflation  of  the  lun^s 
may  be  dependent  on  various  factors  acting  singly  or  in  combination.  The  cerebral 
centres,  cortical  and  medullary,  are  essential  for  normal  respiration,  and  they  may 
be  acting  feebly.  Specially  will  this  be  the  case  when  during  parturition  there  has 
been  great  venous  congestion,  or  possibly  haemorrhage,  inside  the  cranium,  and  the 
newly -born  infant  is  in  a  semi-stuporous  condition.  The  normal  stimuli  to  respira- 
tion which  come  from  the  skin  and  elsewhere  do  not  produce  much  effect  on  the 
enfeebled  nervous  centres.  In  cases  of  simple  venous  congestion  about  the  brain 
following  a  difficult  labour,  the  disturbance  of  function  will  soon  pass  off  and 
normal  respiration  be  established,  provided  that  the  infant  is  healthy.  Again,  the 
costal  muscles  are  necessary  for  respiration,  and  if  feeble  and  flaccid  they  may  not 
be  able  to  inflate  the  lungs.  In  cases  of  great  abdominal  distension  from  fluid  or 
air,  the  action  of  the  diaphragm  may  be  so  interfered  with  that  it  cannot  play  its 
proper  part  in  respiration.  Another  factor  that  plays  a  part  in  increasing  the 
volume  of  the  lungs  after  birth  is  the  pulmonary  circulation,  and  the  new  circula- 
tion through  the  lungs  is  also,  in  all  probability,  a  stimulus  to  the  respiratory  centres. 
It  has  often  been  noted  in  fatal  cases  of  atelectasis  that  the  foetal  condition  of  the 
heart  has  persisted,  the  foramen  ovale  and  ductus  arteriosus  being  still  patent,  and 
it  has  been  assumed  that  this  is  a  superadded  defect  in  the  infant.  On  the  other 
hand,  it  may  be  that  the  persistent  foetal  condition  of  the  heart  has  led  to  an  im- 
perfect pulmonary  circulation,  and  has  thus  contributed  directly  to  the  non- 
expansion  of  the  lungs.  While  in  some  cases  it  may  be  possible  to  determine 
the  presence  of  some  of  these  special  factors,  in  others  one  can  only  ascribe  the 
atelectasis  to  the  extremely  enfeebled  condition  of  the  infant. 

Symptomatology. — The  signs  of  very  low  vitality  are  usually  well  marked. 
The  infant  is  probably  small  and  ill-nourished.  The  muscles  are  soft,  and  the 
ordinary  muscular  movements  of  the  limbs  are  absent.  The  cry  is  feeble  or  entirely 
absent.  The  respiratory  movements  are  extremely  limited  and  the  breathing 
irregular,  with  considerable  intervals  in  which  it  is  imperceptible.  The  lower  ribs 
may  sink  in  instead  of  expanding  during  inspiration.  The  skin  surface  may  show 
a  general  pallor,  with  touches  of  cyanosis  about  the  face  and  extremities.  Inter- 
mittent attacks  of  cyanosis  are  common.  The  power  of  sucking  is  absent  or  feeble, 
and  even  the  power  of  swallowing  may  be  much  diminished.  The  temperature  is 
often  subnormal,  the  fontanelle  depressed,  and  the  skin  cold.  Stimulation  may 
lead  to  a  slight  improvement  in  all  these  symptoms,  but  it  is  usually  temporary 
only,  and  the  infant  soon  lapses  again  into  its  former  condition. 

Physical  examination  of  the  chest  does  not  give  much  additional  information. 
If  the  child  survives  even  for  a  few  hours,  there  is  usually  some  expansion  of  the 
lungs — patchy,  it  may  be,  but  sufficient  to  give  a  resonant  note  on  percussion.  If 
dulness  is  present,  it  is  usually  most  marked  at  the  bases  posteriorly.  The  breath 
sounds  are  of  a  feeble  vesicular  type,  rarely  bronchial.  The  pulse  and  heart  sounds 
are  extremely  weak. 

Pathology. — If  the  infant  has  never  breathed  at  all,  the  lungs  will  be  found 
in  a  state  of  complete  atelectasis.  They  are  dark  red  or  purplish  in  colour,  feel 
tough  and  leathery,  are  non-crepitant,  and  sink  in  water.  They  can  be  easily  and 
fully  expanded  by  air  pumped  in  through  the  trachea. 
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If  the  infant  has  breathed,  but  imperfectly,  for  a  few  hours,  parts  of  the  lung 
will  be  found  inflated,  and  even  emphysematous.  These  inflated  parts  show  up 
against  the  collapsed  portions,  being  raised  above  the  general  surface  and  of  a 
rosy-red  colour.  The  expanded  areas  are  often  found  along  the  anterior  borders 
of  the  lungs,  and  may  have  a  patchy  distribution  through  the  lungs  generally.  The 
other  viscera — liver,  spleen,  and  bowels — are  usually  in  a  condition  of  passive 
congestion. 

Diagnosis. — The  diagnosis  is  to  be  made  from  the  symptoms  rather  than  from 
the  physical  signs  in  the  lungs.  When  an  infant  has  never  breathed  properly  after 
birth,  and  remains  in  a  more  or  less  apnceic  condition,  one  can  assume  with  certainty 
that  the  lungs  are  not  expanded.  Before  ascribing  all  the  symptoms  to  general 
debility,  it  is  advisable  to  examine  carefully  for  any  indications  of  a  cerebral  cause, 
intra-cranial  pressure  or  abdominal  distension  which  may  have  interfered  with 
normal  respiration.  At  birth  there  may  have  been  considerable  disturbance  of  tlio 
respiration  by  the  passage  of  foreign  substances  (liquor  amnii  or  mucus)  into  the 
air-passages,  but  this  condition  usually  manifests  itself  by  coughing,  extreme 
cyanosis,  etc. 

Prognosis. — As  the  condition  of  atelectasis  is  usually  only  one  of  the  mani- 
festations of  extreme  debility  in  an  infant,  the  prognosis  will  depend  on  how  far  the 
general  vital  weakness  is  amenable  to  treatment.  In  cases  of  simple  exhaustion 
following  a  difficult  labour  the  prognosis  is  good.  In  the  case  of  premature  or 
wasted  infants  the  prospect  of  recovery  is  not  good.  There  may  be  a  certain 
success  in  the  efforts  to  establish  respiration,  but  the  infant  tends  to  relapse, 
cyanosis  to  become  marked,  and  death  follows.  In  other  cases  death  takes  place 
rather  suddenly  after  partial  restoration  of  the  respiratory  powers. 

The  longer  the  patient  lives,  the  better  is  the  prospect  of  recovery.  Death 
usually  occurs,  within  the  first  seven  days,  and  if  the  child  survives  that  period, 
Mid  can  take  nourishment,  one  may  be  hopeful.  In  the  case  of  premature  infants 
one  usually  finds  that  for  some  time  the  respiratory  movements  are  extremely 
shallow  and  irregular,  and  yet  they  ma)'  become  normal  in  time.  When  congenital 
cardiac  lesions  are  present  or  a  persistence  of  the  fcetal  cardiac  condition,  the  prog- 
nosis is  less  good.  The  persistence  of  a  subnormal  temperature,  of  cyanosis,  and 
of  inability  to  swallow,  and  the  supervention  of  convulsions,  must  be  regarded  as 
ominous  symptoms  in  cases  of  atelectasis. 

Treatment. — In  the  case  of  a  healthy  infant  born  apnceic  and  possibly  cyanosed, 
active  measures  must  be  taken  to  induce  respiration.  Slapping  with  a  cold,  wet 
towel  may  be  employed  ;  or  the  child  may  be  put  into  a  bath  of  hot  water  (tem- 
perature 110°  F.)  for  a  few  moments,  and  then  into  a  cold  one.  Failing  these  means, 
artificial  respiration  should  be  carried  out  by  means  of  Silvester's  or  Schultz's 
method.  In  both  of  these  methods  there  is  a  risk  of  doing  harm  to  the  infant  unless 
great  care  is  taken.  Schultz's  method  is  specially  likely  to  lead  to  injury.  It  is 
no  advantage  to  the  infant  to  have  the  lungs  expanded  if  the  vital  powers  are 
exhausted  or  some  injury  done  to  the  body  by  the  efforts  at  restoration. 

In  the  case  of  a  delicate  and  feeble  infant,  in  whom  the  atelectasis  is  only  one 
symptom  of  the  impaired  vital  powers,  violent  measures  should  not  be  adopted. 
The  chief  requisites  are  warmth  and  stimulation.  The  child  should  be  loosely 
wrapped  in  flannels  and  cotton-wool,  surrounded  with  hot  bottles,  and  at  the  same 
time  allowed  a  full  supply  of  cool  fresh  air  to  breathe.     A  hot,  stuffy  room  is  the 
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worst  place  for  the  infant  to  be  in,  while  pure  air  at  a  temperature  of  60°  F.  or  under 
will  tend  to  induce  full  respirations.  Stimulation  is  best  carried  out  by  means  of 
hot  brandy  and  water.  Five  drops  of  brandy  in  2  drachms  of  water  may  be  given 
every  hour  until  six  doses  are  taken.  If  the  child  is  going  to  live,  some  improve- 
ment will  probably  have  taken  place  by  this  time,  and  a  hot  bath  may  be  given 
followed  by  gentle  friction  of  the  whole  body.  The  further  treatment  is  the  same 
as  that  adopted  for  premature  and  delicate  infants,  and  it  will  be  found  that  more 
benefit  will  be  likely  to  accrue  from  treatment  directed  to  the  general  condition 
than  from  local  measures  directed  to  the  expansion  of  the  lungs. 

2.  Collapse  of  the  Lung — Acquired  Atelectasis — iE-ric-LOCY. — When  respiration 
has  once  been  fully  established,  the  fcetal  condition  of  the  lungs  can  never  be 
returned  to,  but  there  remains  for  some  years  the  possible  danger  of  collapse  of 
some  part  of  the  lung  tissue.  Various  factors  tend  to  bring  about  this  condition, 
which  is  not  found  in  the  case  of  healthy  children  with  healthy  lungs.  An  important 
predisposing  cause  is  general  debility  from  any  cause,  whether  it  be  from  constitu- 
tional delicacy,  or  wasting  disease  such  as  diarrhoea,  or  exhausting  disease  such  as 
rickets.  It  is  in  the  subjects  of  such  conditions  that  collapse  of  the  lung  may  be 
expected  to  occur. 

Collapse  of  the  lung  is  invariably  secondary  to  some  local  interference  with 
the  normal  action  of  the  lungs.  The  most  common  cause  is  acute  disease  of  the 
lungs,  and  here  bronchitis  and  broncho-pneumonia  take  the  chief  place.  The 
secretions  of  the  bronchi  accumulate  in  the  tubes  and  are  not  expelled.  The  air  is 
not  able  to  pass  freely  to  the  alveoli  during  inspiration,  although  during  expiration 
the  alveoli  may  be  partly  emptied.  This  is  due  to  a  valve-like  action  of  the  plugs 
of  mucus  lying  in  tubes  of  a  gradually  narrowing  diameter  as  they  approach  the 
alveoli.  Finally  the  smaller  tubes  become  completely  blocked,  so  that  no  air  can 
pass  in  or  out,  and  what  air  remains  in  the  alveoli  is  absorbed  by  the  bloodvessels. 
As  this  condition  of  collapse  is  limited  to  early  life  for  the  most  part,  it  is  clear  that 
some  factors  must  be  present  which  disappear  with  the  growth  of  the  child.  Amongst 
these,  the  inability  to  cough  in  a  forcible  manner  is  one.  In  early  childhood  the 
reflex  act  of  coughing  is  not  easily  excited,  and  an  accumulation  of  mucus  in  the 
trachea  or  bronchi  excites  only  a  slight  cough,  which  is  not  sufficient  to  clear  the 
tubes.  The  valuable  function  of  cougliing  would  therefore  seem  to  be  acquired 
by  some  children  with  difficulty,  and  the  lining  membrane  of  the  bronchi  would 
seem  to  be  less  irritable  than  it  becomes  later  on.  It  is  plain,  therefore,  that 
children  who  have  not  learnt,  or  who  have  not  been  taught,  to  cough  properly  are 
especially  liable  to  collapse  of  the  lungs  during  an  attack  of  bronchitis.  Another 
characteristic  is  the  weakness  of  the  muscles  of  expiration  in  infancy  as  compared 
with  later  years.  The  act  of  coughing  implies  a  full  inspiration,  a  firm  closure  of 
the  glottis,  and  a  strong  and  sudden  expiratory  effort.  Now,  in  infancy  the  muscles 
involved  in  all  of  these  acts  are  not  nearly  so  powerful  as  they  become  later  on, 
while  the  difficulties  to  be  overcome  in  the  way  of  bronchial  obstruction  are  prac- 
tically as  great.  In  the  presence  of  acute  pulmonary  disease  these  difficulties  will 
be  increased  as  the  child's  strength  fails,  and  it  is  usually  in  the  later  stages  of 
the  illness  that  pulmonary  collapse  manifests  itself. 

There  are  other  causes  lying  outside  the  lung  which  tend  to  produce  collapse. 
Any  mechanical  interference  with  the  expansion  of  the  lung  will  lead  to  more  or 
less  collapse  in  the  part  affected.  In  the  case  of  a  pleural  effusion,  the  lung  ad- 
joining shows  an  amount  of  general  collapse  proportional  to  the  amount  of  fluid 
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present.  Similarly,  in  the  case  of  pericardial  effusion  or  great  cardiac  hypertrophy 
the  left  lung  is  partially  collapsed.  The  softened  chest  walls  in  rickets  not  only  fail 
to  expand  properly,  but  show  an  actual  falling  in  during  inspiration.  The  area  of 
this  falling  in  is  also  shown  in  the  lungs  by  a  corresponding  area  of  collapse.  In  the 
case  of  chronic  obstruction  in  the  upper  respiratory  passages — e.g.,  the  naso- 
pharynx— there  is  an  imperfect  entrance  of  air  into  the  chest,  the  chest  walls  fail 
to  expand  properly,  and  at  the  same  time  the  lungs  tend  to  collapse. 

Symptomatology. — The  effect  of  collapse  of  the  lung  is  to  reduce  the  effective 
area  of  respiration,  and  to  diminish  to  the  same  extent  the  breathing-power  of  the 
patient.  As  Nature  has  supplied  more  than  enough  pulmonary  tissue  for  ordinary 
and  even  extraordinary  breathing  purposes,  the  collapse  may  not  immediately 
manifest  itself.  More  especially  is  this  the  case  when  the  collapse  takes  place 
gradually,  as  in  the  case  of  naso-pharyngeal  obstruction  or  pressure  from  a  pleural 
effusion.  Any  shortness  of  breath  or  hurried  breathing  consequent  on  this  may 
he  manifested  only  on  exertion.  Even  a  rachitic  child  may  continue  to  breathe 
without  obvious  distress  with  a  markedly  softened  and  sunk-in  chest,  and  it  is  only 
on  any  forced  effort  of  respiration  that  the  collapsed  condition  of  the  lung  manifests 
itself.  In  all  of  these  cases  the  gravity  of  the  collapse  may  not  be  revealed  until 
the  occurrence  of  some  acute  affection  of  the  lung,  inflammation,  catarrh,  or  oedema, 
when  the  condition  of  the  patient  may  rapidly  become  alarming.  In  such  a  case 
hurried  respirations,  dyspnoea,  and  cyanosis,  are  apt  to  develop  with  a  rapidity 
and  severity  quite  out  of  proportion  to  the  signs  of  pulmonary  disease,  and  are  an 
indication  that  the  previous  collapse  had  seriously  diminished  the  area  of  available 
lung  tissue. 

In  cases  of  bronchitis  and  broncho-pneumonia,  collapse  of  the  lung  is  almost 
invariably  present  to  a  greater  or  less  extent.  In  some  cases  it  will  be  found  that 
large  areas,  almost  lobar  in  extent,  are  involved,  while  in  others  small  areas  of  a 
lobular  distribution  are  scattered  over  the  lungs.  The  anterior  borders  of  the  lung 
and  the  posterior  parts  lying  in  the  hollows  along  the  spine  are  specially  apt  to  be 
involved.  The  exact  areas  will  usually  be  those  associated  with  the  bronchial 
tubes  which  have  been  blocked  with  mucus,  although  in  some  cases  collapse  takes 
place  in  areas  to  which  the  air  entry  seems  to  be  unimpeded. 

The  symptoms  of  collapse  are  very  difficult  to  distinguish  from  those  due  to 
the  accompanying  disease.  Hurried  respiration,  an  increase  of  dyspnoea,  orthopncea, 
and  cyanosis,  may  be  due  to  collapse  ;  but,  on  the  other  hand,  these  symptoms  may 
be  due  to  an  increase  of  the  bronchitis,  of  bronchial  spasm,  or  of  inflammation. 
One  may  assume  that  collapse  has  occurred  when  the  respiratory  symptoms  become 
suddenly  aggravated,  without  any  alteration  in  the  temperature,  and  without  any 
marked  alteration  of  the  physical  signs  of  the  primary  disease.  In  the  case  of 
delicate  children  who  have  presented  signs  of  slight  bronchitis,  the  sudden  increase 
of  pulmonary  distress  is  often  due  to  extensive  collapse,  which  may  prove  rapidly 
fatal.  The  possible  onset  of  collapse  is  a  very  real  danger  in  the  case  of  all  young 
children  under  the  age  of  two  years  who  are  suffering  from  obstructive  disease  of 
the  upper  or  lower  respiratory  passages,  or  from  any  weakness  in  the  muscular  or 
nervous  organs  of  respiration,  or  from  any  mechanical  impediment  to  the  expansion 
of  the  lungs. 

The  physical  signs  of  collapse  are  not  more  characteristic  than  the  symptoms. 
If  the  affected  area  is  sufficiently  large  to  be  recognized  clinically,  there  will  be 
found  impaired  resonance,  bronchial  breathing  or  diminished  breathing,  and  m- 
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creased  vocal  resonance.  But,  as  will  be  seen  at  once,  these  are  also  the  signs  of  a 
pneumonic  patch,  such  as  one  meets  with  in  broncho-pneumonia.  Probably  the 
best  evidence  in  favour  of  a  collapsed  area,  as  contrasted  with  a  broncho-pneumonic 
area,  is  that  the  former  develops  suddenly,  without  rise  of  temperature,  and  tends 
to  disappear  suddenly  if  the  air-passage  is  cleared.  Collapse  of  considerable  extent 
is  frequently  found  in  the  lung  lying  along  the  spine  posteriorly,  and  when  the 
physical  signs  of  consolidation  are  found  there  the  condition  is  more  likely  to  be  one 
of  collapse  than  of  pneumonia.  Small  areas  of  collapse  give  no  definite  signs,  and 
any  impairment  of  resonance  that  might  be  expected  is  often  obscured  by  a  con- 
dition of  emphysema  which  develops  around  the  collapsed  portions. 

The  clinical  course  of  a  case  of  collapse  will  vary  with  the  nature  of  the  primary 
disease,  and  also  with  the  extent  and  duration  of  the  collapse.  In  acute  pulmonary 
diseases  numerous  small  areas  of  collapse  may  develop,  and  rapidly  disappear  with 
the  fuller  expansion  of  the  lungs.  Others  persist  and  present  all  the  physical  signs 
of  solid  lung.  But  in  acute  disease  of  the  lungs,  while  collapse  may  be  an  important 
factor  in  determining  the  issue  of  the  case,  it  will  be  found  a  difficult  matter  to 
decide  clinically  as  to  what  extent  the  collapse  is  responsible  for  the  symptoms. 

Pathology. — On  examining  a  collapsed  lung  in  the  post-mortem  room,  one 
finds  certain  areas  of  the  surface  of  a  deep  purple  colour,  rather  depressed  below 
the  adjoining  parts,  and  of  a  soft,  firm  feel.  On  section  of  the  lung  it  will  be  seen 
that  these  areas  have  a  lobular  distribution  corresponding  to  the  finer  divisions  of 
the  bronchi.  The  surrounding  tissue  is  usually  emphysematous.  A  piece  of 
collapsed  lung  will  sink  in  water.  Sometimes  larger  areas,  amounting  to  half  or 
the  whole  of  a  lobe,  are  involved,  due  to  the  extension  of  the  collapse  associated 
with  the  weakened  breathing  preceding  death.  The  naked-eye  appearance  of  a 
collapsed  portion  of  lung  is  very  similar  to  that  of  a  pneumonic  patch,  and  the 
microscope  may  be  necessary  to  distinguish  between  the  two.  A  patch  of  recent 
collapse  will  show  the  collapsed  alveoli  surrounded  by  congested  bloodvessels, 
while  in  pneumonia  there  will  be  exudation  of  blood-cells  into  the  alveoli. 

In  cases  of  long-standing  collapse,  such  as  occurs  in  connection  with  empyema 
or  other  forms  of  effusion  into  the  pleura,  marked  changes  take  place  in  the  lung. 
The  lung  shrinks  and  becomes  much  denser  and  firmer  from  the  formation  of  fibrous 
tissue.  Its  power  of  expansion  is  lost,  and  it  has  the  appearance  of  a  fleshy  mass, 
which  has  suggested  the  name  commonly  applied  to  the  condition — i.e.,  "  carnifica- 
tion  of  the  lung."  The  condition  is  very  similar  to  that  which  has  been  already 
referred  to  as  chronic  fibroid  pneumonia. 

Diagnosis. — As  the  symptomatology  is  so  indefinite,  the  diagnosis  is  often 
difficult.  The  sudden  onset  of  hurried  and  laboured  breathing  in  a  feeble  infant 
who  has  had  no  marked  signs  of  pulmonary  disease,  save  perhaps  a  slight  catarrh, 
should  always  suggest  the  possibility  of  collapse.  This  is  strengthened  if  the 
temperature  is  not  raised,  if  cyanosis  and  laboured  action  of  the  heart  are  present, 
if  there  is  sinking  in  of  the  lower  ribs  or  infracostal  region,  and  if  the  physical  signs 
of  collapse  of  the  lungs  are  present.  In  the  case  of  acute  disease  of  the  lungs  the 
occurrence  of  collapse  is  very  apt  to  be  masked  by  the  signs  and  symptoms  of  the 
primary  disease.  If  areas  of  collapse  can  be  made  out  by  the  physical  signs,  the 
chief  distinguishing  feature  between  them  and  pneumonic  patches  are  the  sudden- 
ness with  which  the  former  come  and  go.  By  exciting  the  act  of  coughing  one  may 
find  that  a  dull  area  has  suddenly  become  resonant,  in  which  case  it  has  probably 
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been  collapsed  and  not  pneumonic.  Sudden  dyspnoea  occurring  from  spasm  of  the 
bronchi  in  the  course  of  an  attack  of  bronchitis  is  to  be  distinguished  from  that  due 
to  collapse  by  the  auscultatory  signs.  In  spasm  of  the  bronchi  the  breath  sounds 
become  extremely  harsh  and  prolonged,  the  expiration  being  especially  laboured 
and  long.  The  sudden  onset  of  emphysema  may  lead  to  acute  dyspnoea,  and  this 
condition  is  to  be  distinguished  from  collapse  by  the  marked  increase  of  resonance 
over  the  lungs  generally. 

Prognosis. — In  the  case  of  weak  infants  suddenly  attacked  by  collapse  of 
the  lung,  the  occurrence  may  be  taken  as  an  indication  of  an  extremely  enfeebled 
state  of  health.  The  accompanying  difficulty  in  respiration  is  often  sufficient  to 
exhaust  the  remaining  strength  of  the  patient.  In  the  case  of  acute  pulmonary 
disease  the  importance  of  collapse  depends  on  the  extent  and  duration  of  the  com- 
plication. Collapse  of  extensive  portions  of  the  lungs  in  the  course  of  an  attack 
of  bronchitis  or  broncho-pneumonia  may  greatly  aggravate  the  symptoms,  or  even 
lead  to  a  fatal  termination. 

Treatment. — Slight  and  passing  attacks  of  collapse  occurring  in  the  course 
of  acute  pulmonary  disease  call  for  no  special  treatment.  It  is  only  in  the  severe 
forms  that  attention  must  be  paid  to  relieving  the  condition,  if  possible.  The 
objects  of  treatment  are  to  free  the  breathing  and  to  stimulate  the  respiratory 
powers.  The  breathing  may  be  freed  by  changing  frequently  the  position  of  the 
patient  in  bed,  by  propping  him  up,  and  by  seeing  that  the  body  and  bedclothes 
are  light  and  loose.  The  respiratory  passages  may  be  cleared  of  their  contents  by 
the  use  of  expectorants  (hot  water,  ammonia,  iodide  of  potash)  or  an  emetic  (sul- 
phate of  copper,  gr.  i.  in  a  teaspoonful  of  water),  if  the  patient  is  strong  enough. 
Stimulation  may  be  carried  out  mechanically,  but  with  great  caution,  for  strenuous 
efforts  to  relieve  collapse  of  the  lungs  may  lead  to  collapse  of  the  patient.  Hot 
baths,  stimulating  liniments  to  the  chest,  or  a  turpentine  fomentation,  are  useful. 
Small  quantities  of  beef-tea  or  meat  extract  may  be  given  frequently.  Brandy  and 
strychnine  are  valuable.  Plenty  of  fresh  air,  or  oxygen  inhalations  when  cyanosis 
is  present,  will  act  as  direct  stimulants.  All  opiate  medicines  used  in  the  treatment 
of  the  primary  disease  should  be  stopped,  as  collapse  of  the  lung  tends  to  induce  a 
stuporous  condition.  Any  interference  with  the  free  action  of  the  diaphragm, 
such  as  is  caused  by  flatulent  distension  of  the  abdomen,  should  bo  relieved  as 
quickly  as  possible. 

MASSIVE  COLLAPSE  OF  THE  LUNG. 

This  term  has  been  applied  by  Pasteur  to  a  condition  of  active  doflation  of  the 
lung,  affecting  one  or  more  of  its  lobes,  which  occurs  in  the  absence  of  any  obstruc- 
tion in  the  air-passages,  and  is  probably  always  due  to  disturbance  of  the  muscular 
mechanism  of  respiration.  The  upper  lobe  or  lobes  may  be  affected  when  the  costal 
muscles  are  thrown  out  of  action,  but  the  lower  lobe  or  lobes  are  more  frequently 
affected  as  the  result  of  paralysis  of  the  diaphragm.  In  the  case  of  children  the 
most  common  cause  is  paralysis  of  the  diaphragm  following  diphtheria,  but  he  has 
also  found  that  massive  collapse  may  follow  from  reflex  inhibition  of  the  diaphragm 
after  an  intra-abdominal  operation. 

The  clinical  signs  of  massive  collapse  of  a  lower  lobe  are  extremely  like  those 
of  pneumonia,  with  which  condition  it  has  probably  often  been  confused.     There 
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may  be  an  access  of  dyspnoea  and  cyanosis,  with  slight  cough  and  greenish  expec- 
toration. There  is  very  marked  dulness  over  the  area  affected,  with  diminution 
or  absence  of  breath  sounds  and  possibly  distant  tubular  breathing.  The  un- 
affected lung  becomes  over-distended,  and  the  apex  of  the  heart  tends  to  shift 
towards  the  affected  side.  The  temperature  is  not  raised  or  only  very  slightly, 
which  is  an  important  point  in  distinguishing  this  condition  from  pneumonic 
consolidation. 

The  mechanism  of  its  production  would  appear  to  be  that,  the  distending  force 
in  the  neighbourhood  having  become  inactive,  the  lung  tissue  contracts  by  virtue 
of  its  own  resiliency.  At  a  necropsy  the  part  affected  is  found  to  be  completely 
emptied  of  air,  and  usually  sinks  in  water.  The  treatment  of  the  condition  must 
be  directed  to  that  of  the  underlying  cause,  and  the  prognosis  will  depend  on 
whether  that  cause  is  temporary  or  permanent. 


EMPHYSEMA. 

Introduction. — In  childhood  emphysema  is  common  enough  as  a  symptom, 
but  does  not  exist  as  a  separate  disease  such  as  is  met  with  in  later  life.  The 
over-distension  of  the  air  vesicles  which  characterizes  the  condition  is  often 
acute  and  fleeting  and  passes  unrecognized.  When  the  cause  is  prolonged,  as  in 
chronic  diseases,  emphysema  of  a  chronic  type  may  be  established,  and  the  resulting 
changes  in  the  lungs  and  the  thorax  may  closely  simulate  those  of  adult  life.  These 
changes  may  become  permanent,  may  seriously  interfere  with  the  growth  of  tko 
child,  and  may  ultimately  be  found  in  adult  life  in  a  well-marked  form  of  secondary 
emphysema.  The  ordinary  type  of  over-distension  of  the  air  sacs  is  known  as 
vesicular  emphysema,  and  under  great  strain  a  rupture  of  one  or  more  vesicles  may 
occur,  producing  what  is  known  as  interstitial  or  interlobular  emphysema.  Here  the 
air  passes  into  the  connective  tissue  supporting  the  lung,  and  burrows  between  the 
alveoli  and  under  the  pleura.  Considerable  accumulations  of  air  may  thus  be  formed 
and  cause  great  pulmonary  embarrassment.  When  the  rupture  occurs  near  the 
root  of  the  lung,  the  air  tends  to  pass  into  the  mediastinum,  and  thence  into  the 
subcutaneous  tissues  of  the  neck  and  face  and  body  generally.  The  tendency  to 
interstitial  emphysema  from  strain  is  much  greater  during  the  first  five  years  of 
life  than  at  any  later  period.  Another  form  of  emphysema  is  termed  compensatory, 
inasmuch  as  it  follows  the  inaction  or  consolidation  of  some  other  part  of  the  lung 
in  which  the  air  vesicles  are  closed.  In  all  cases  of  collapse  and  of  pneumonia  the 
solid  areas  are  surrounded  by  over-distended  vesicles,  which  are,  as  it  were,  doing 
double  duty.  In  the  case  of  a  fibroid  lung  on  one  side,  it  will  be  found  that  the 
other  lung  shows  increased  bulk  from  compensatory  emphysema.  For  this  con- 
dition S.  West  prefers  the  term  "  complementary  hypertrophy "  rather  than 
"  emphysema,"  because  it  is  accompanied  with  increased,  and  not  diminished, 
functional  activity  of  the  lung. 

Etiology. — Excessive  respiratory  movements  are  the  cause  of  emphysema. 
In  childhood  the  weakness  of  the  pulmonary  tissues  and  the  great  elasticity  of  the 
chest  wall  probably  help  to  explain  the  greater  frequency  of  emphysema  at  that 
period  of  life.  The  strain  on  the  lung  may  be  brought  about  either  during  inspira- 
tion or  expiration,  although  no  doubt  the  latter  is  the  more  important.  The  result 
of  severe  inspiratory  efforts  is  over-expansion  of  the  upper  part  of  the  front  of  the 
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chest,  which  persists  as  long  as  the  dyspnoea  lasts,  and  emphysema  occurs  in  the 
upper  and  anterior  parts  of  the  lungs.  Powerful  expiratory  movements,  especially 
with  any  obstruction  in  the  respiratory  passages,  quickly  produces  emphysema.  In 
obstructive  lesions  of  the  larynx,  or  trachea,  or  bronchi,  such  powerful  expiratory 
efforts  are  common.  But  the  most  effective  cause  is  coughing,  in  which,  the  glottis 
being  closed,  the  contraction  of  the  diaphragm  and  chest  wall  drives  the  air  with 
great  force  into  the  unsupported  parts  of  the  lung.  Hence  in  hooping-cough 
emphysema  to  a  greater  or  less  extent  is  always  present.  Suffocative  breathing 
from  any  cause  has  the  same  effect.  In  an  attempt  to  restore  an  apnoeic  infant 
at  birth,  the  process  of  insufflating  the  lungs  by  blowing  air  through  the  mouth  may 
produce  emphysema. 

All  the  acute  pulmonary  affections,  such  as  bronchitis,  broncho-pneumonia, 
and  tuberculous  pneumonia,  which  are  associated  with  dyspnoea  are  also  accom- 
panied by  emphysema.  In  croup,  laryngismus  stridulus,  acute  laryngitis,  and 
hooping-cough,  emphysema  is  common.  The  severity  of  the  cough  in  hooping- 
cough  may  produce  not  only  vesicular  emphysema,  but  also  interstitial  emphysema. 
Amongst  chronic  affections,  asthma  is  the  most  common  cause,  and  here  chronic 
emphysema  is  a  constant  accompaniment.  In  cases  of  rickets,  also,  with  marked 
thoracic  deformity  emphysema  is  common  in  those  parts  of  the  lung  which  are 
unsupported. 

Symptomatology. — As  a  rule  the  symptoms  of  vesicular  emphysema  are 
obscured  by  those  of  the  underlying  disease  in  the  case  of  acute  pulmonary  affec- 
tions. The  physical  signs  may  be  of  an  indefinite  character,  but  if  a  sufficiently 
extensive  area  of  the  lung  is  involved  it  will  be  shown  by  an  increase  of  resonance, 
with  prolonged  and  faint  respiratory  sounds  on  auscultation.  Marked  dyspnoea  or 
severe  coughing  usually  precedes  an  attack  of  acute  emphysema.  There  will  then 
be  found,  not  only  an  increase  of  reasonance,  but  also  an  extension  of  the  normal 
resonant  area  of  the  lung,  so  that  the  cardiac  and  hepatic  areas  may  be  completely 
overlapped.  In  the  case  of  hooping-cough,  emphysema  is  usually  present,  and  the 
over-distension  of  the  lung  may  be  a  cause  of  dyspnoea,  of  interference  with  the 
pulmonary  circulation,  of  distension  of  the  right  side  of  the  heart,  and  of  cyanosis. 

In  chronic  cases  of  emphysema,  such  as  those  associated  with  asthma,  the  lungs 
are  over-expanded,  the  antero-posterior  diameter  of  the  chest  is  increased,  the  per- 
cussion note  is  everywhere  hyper-resonant,  and  the  breath  sounds  are  feeble  and 
prolonged.  Chronic  bronchitis  and  dyspnoea  on  exertion  are  usually  associated 
symptoms. 

Interstitial  emphysema  may  greatly  increase  the  distress  accompanying  acute 
pulmonary  affections,  but  is  not  manifested  by  any  characteristic  signs  as  long  as 
the  extravasated  air  is  confined  to  the  pulmonary  tissues.  If  it  reaches  the  medias- 
tinum, it  will  soon  pass  into  the  neck,  and  be  recognized  by  the  diffused  swelling  and 
gaseous  crackling  on  palpation.  This  complication  is  a  serious  one,  but  is  not 
necessarily  fatal. 

Pathology. — Emphysematous  patches  are  usually  present  in  the  lungs  of 
young  persons  dying  of  acute  pulmonary  disease,  although  during  life  there  may 
have  been  no  means  of  determining  theirpresence.  On  the  surface  of  the  lung  they 
are  easily  recognized  by  their  pale  or  pinkish-red  colour,  as  contrasted  with  the 
much  deeper  colour  of  the  surrounding  tissues.  They  project  from  the  rest  of  the 
lung  surface  in  a  manner  which  contrasts  more  especially  with  collapsed  parts, 
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which  are  depressed.  Emphysematous  areas  have  a  translucent  appearance,  due 
to  the  over-distended  vesicles,  which  may  be  in  groups  of  a  shining  pearly  aspect 
not  unlike  that  of  tubercles.  The  chief  areas  affected  are  the  upper  parts  of  the 
lungs  and  the  anterior  borders,  but  in  cases  of  patchy  consolidation  all  the  tune 
tissue  which  is  not  solid  may  be  found  to  be  emphysematous.  In  extensive 
emphysema  the  volume  of  the  lung  appears  to  be  increased,  and  the  anterior 
surface  of  the  heart  may  be  completely  overlapped.  In  cases  of  interstitial  em- 
physema the  trabecule  supporting  the  alveoli  are  distended  with  air,  while  the 
alveoli  and  air  vesicles  are  compressed  and  empty.  The  extravasated  air  also 
tends  to  accumulate  in  the  subpleural  tissues. 

Treatment. — Emphysema  is  a  symptom  which  does  not  call  for  any  treatment 
apart  from  that  of  the  underlying  disease.  Vesicular  emphysema  varies  in  degree 
during  the  course  of  the  illness,  and  usually  passes  off  entirely  without  leaving  any 
permanent  changes  with  the  subsidence  of  the  original  malady.  In  the  interstitial 
form,  due  to  excess  of  coughing,  opiates  should  be  pushed  as  far  as  possible  in  ordor 
to  check  further  mischief  and  allow  of  the  healing  of  the  ruptured  vesicles.  When 
the  distension  of  the  subcutaneous  tissues  of  the  neck  and  trunk  is  very  pronounced, 
one  may  puncture  them  with  a  small  trocar  and  evacuate  the  air. 


PNEUMONIA. 

Introduction. — The  pneumonias  of  early  life  form  a  large  and  very  important 
class  of  affections.  There  are  considerable  difficulties  in  the  way  of  securing  a 
satisfactory  classification.  The  chief  acute  varieties  usually  described  are  lobar 
pneumonia,  broncho-pneumonia,  and  tuberculous  broncho-pneumonia.  Attempts 
at  classification  have  been  made  from  various  aspects — namely  :  (1)  The  distribution 
of  the  local  disease  ;  (2)  the  bacteriological  conditions  ;  (3)  the  primary  and  secondary 
forms. 

1.  The  Distribution  of  the  Local  Disease. — Lobar  pneumonia,  as  the  name  in- 
dicates, has  a  lobar  distribution,  and  broncho-pneumonia  has  a  lobular.  Clinically, 
however,  it  is  found  that  a  pneumococcal  infection  may  produce  a  disease  identical 
in  every  respect  with  lobar  pneumonia  save  that  the  distribution  is  not  lobar,  but 
lobular.  Again,  in  broncho-pneumonia  there  may  be  a  limitation  of  the  disease  to 
one  lung,  even  to  one  lobe  of  the  lung,  with  very  few  signs  elsewhere,  and  it  is  only 
the  course  of  the  disease  which  shows  that  it  is  not  a  case  of  true  lobar  pneumonia. 
A  classification,  therefore,  which  is  based  on  the  local  distribution  of  the  disease 
cannot  be  regarded  as  satisfactory. 

2.  The  Bacteriological  Conditions. — Lobar  pneumonia  is  in  the  vast  majority 
of  cases  due  to  the  pneumococcus,  although  in  some  cases  a  lobar  pneumonia  may 
be  associated  with  streptococcal  infection  or  the  bacillus  of  influenza.  Broncho- 
pneumonia, on  the  other  hand,  is  usually  streptococcal  or  staphylococcal  in  origin, 
or  due  to  a  mixture  of  these  organisms.  Further,  it  may  be  due  to  the  pneumo- 
coccus, with  or  without  the  addition  of  other  organisms.  Tuberculous  broncho- 
pneumonia is  due  primarily  to  the  tubercle  bacillus,  but  other  organisms  may  be 
present.  We  find  that  in  most  cases  there  is  a  mixed  infection  in  pneumonia. 
Even  when  one  organism  predominates  and  determines  the  nature  of  the  attack — 
e.g.,  the  pneumococcus — it  does  not  always  lead  to  the  same  type  of  disease.    While 
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a  bacteriological  classification  is  very  desirable,  it  is  not  at  present  available  for 
clinical  purposes. 

3.  Primary  and  Secondary  Pneumonias. — A  primary  pneumonia  is  one  in  which 
infection  attacks  the  lung  directly,  and  a  secondary  pneumonia  is  one  in  which 
the  pulmonary  infection  follows  on  some  other  local  or  constitutional  disease.  This 
is  only  another  way  of  saying  that  in  one  case  the  soil  is  prepared  by  constitu- 
tional debility,  and  in  the  other  by  a  definite  preceding  disease.  In  both  cases  the 
same  organisms  are  at  work,  and  the  pathological  changes  are  identical.  One 
cannot  recognize  any  difference  in  the  course  of  the  disease,  nor  can  the  two  forms 
be  distinguished  clinically.  The  terms  "  primary  "  and  "  secondary  "  are  often 
puzzling  to  the  ordinary  reader,  because  of  the  different  meaning  attached  to  them 
by  different  writers. 

It  may  be  stated  that  the  classification  of  pneumonias  in  early  life  is  much  more 
difficult  than  in  the  case  of  adults,  because  the  various  forms  are  much  more  inter- 
mixed. An  exact  classification  is  at  present  impossible,  but  may  come  later  with 
more  definite  bacteriological  knowledge  and  the  means  of  applying  it  clinically. 
At  the  same  time,  the  various  types  can  be  sufficiently  clearly  defined  by  study  at 
the  bedside,  and  the  difficulty  of  classification  is  more  an  academic  than  a  practical 
one. 

BRONCHO-PNEUMONIA . 

Introduction. — There  is  no  disease  in  early  life  which  will  meet  the  prac- 
titioner more  frequently  and  test  his  diagnostic,  prognostic,  and  therapeutical 
powers  more  thoroughly  than  acute  broncho-pneumonia.  It  is  most  commonly 
met  with,  and  in  its  severest  forms,  during  the  first  two  years  of  life.  From 
two  to  five  years  of  age  it  is  less  common,  and  after  the  age  of  five  years  it 
is  much  less  frequent  and  much  less  severe.  Unlike  lobar  pneumonia,  it  attacks 
especially  the  weak,  those  infants  which  are  marasmic  or  have  been  debilitated  by 
some  other  illness.  It  may  be  ushered  in  with  marked  symptoms  and  run  an  acute 
course,  or  it  may  be  found  unexpectedly  post  mortem,  without  there  having  been 
any  symptoms  during  life  to  rouse  suspicions  of  its  existence.  It  is  due  to  the 
action  of  different  organisms — pneumococci,  staphylococci,  streptococci,  and 
probably  others.  Its  virulence,  however,  is  not  so  much  dependent  on  the  par- 
ticular organism  as  on  the  soil  in  which  the  organism  flourishes.  Previous  disease 
and  special  infections  would  seem  to  render  the  pulmonary  tissue  of  infants 
especially  suitable  for  a  virulent  growth  of  these  organisms.  The  association  of 
broncho-pneumonia  with  measles  and  hooping-cough  is  responsible  for  the  majority 
of  fatal  cases  in  those  diseases.  Taking  all  the  forms  of  broncho-pneumonia 
together,  it  has  been  estimated  that  the  death-rate  is  50  per  cent.,  but  this  is 
probably  an  under-estimate.  The  disease,  however,  is  not  suited  to  any  exact 
calculation  as  to  the  mortality,  owing  to  the  fact  that  it  comprises  many  different 
forms  of  infection,  and  is  not  like  lobar  pneumonia,  which  is  due  in  the  majority  of 
cases  to  one  specific  organism. 

The  common  descriptive  name  of  this  disease  is  "  broncho-pneumonia,"  but  it  is 
known  under  other  titles.  The  name  catarrhal  pneumonia  emphasizes  two  of  the 
leading  features — namely,  catarrh  of  the  smaller  tubes  and  pneumonic  consolida- 
tion of  the  alveolar  tissue.  The  term  lobular  pneumonia  refers  to  the  lobular  dis- 
tribution of  the  disease,  as  contrasted  with  lobar  pneumonia.     Capillary  bronchitis 
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has  proved  a  misleading  and  puzzling  name,  and  tad  better  be  dropped.  The  refer- 
ence liere  is  to  tbe  fine  rales  or  crepitations  which  appear  to  be  produced  in  minute 
tubes,  and  when  these  are  audible  the  disease  is  pneumonia,  and  not  bronchitis 
only.  The  presence  of  these  signs  and  the  increasing  distress  of  the  patient  soon 
show  that  the  stage  of  bronchitis  has  been  passed. 

The  study  of  this  affection  in  childhood  will  be  rendered  clearer  if  a  differ- 
entiation on  the  lines  proposed  by  S.  West  be  accepted.  He  recognizes  the 
following  three  clinical  varieties  of  broncho-pneumonia  in  children  : 

1.  The  disease  is  of  gradual  onset,  and  preceded  by  some  affection  of  the  air- 
tubes  ;  the  temperature  is  hectic  in  character  ;  the  course  is  prolonged  and  inter- 
rupted by  frequent  relapses  ;  and  the  termination  is  by  lysis. 

2.  The  history  and  symptoms  are  similar,  but  the  disease  is  of  sudden  rather 
than  gradual  onset. 

3.  There  is  no  antecedent  affection  of  the  air-tubes  ;  the  attack  is  of  sudden  onset 
and  short  duration  ;  the  temperature  is  persistently  high,  and  there  is  no  marked 
tendency  to  relapse  ;  the  termination  is  by  crisis  ;  in  fact,  the  clinical  symptoms 
are  those  of  croupous  pneumonia,  but  the  lesions  those  of  broncho-pneumonia. 

He  applies  the  term  "  secondary  broncho-pneumonia  "  to  the  first  two  classes, 
and  the  term  "  primary  broncho-pneumonia  "  to  the  third,  and  regards  these  as 
different  diseases  both  clinically  and  pathologically.  He  further  points  out  that, 
while  the  secondary  form  stands  in  close  relation  with  bronchitis  and  similar  affec- 
tions of  the  air-tubes,  the  primary  stands  in  close  relation  with  lobar  pneumonia. 
The  acceptance  of  West's  classification  will  certainly  tend  to  a  clearer  under- 
standing of  the  various  forms  of  broncho-pneumonia  as  they  are  presented  clinically. 
While  the  bacteriological  proof  of  the  existence  of  such  varieties  is  at  present 
wanting,  there  is  strong  clinical  evidence  that  what  he  calls  primary  broncho- 
pneumonia is  really  a  form  of  pure  pneumococcal  infection.  This  subject  will  be 
considered  further  in  connection  with  Lobar  Pneumonia  (p.  362). 

iExiOLOGY. — The  general  debib'tating  factors  which  have  been  referred  to  in 
connection  with  bronchitis,  such  as  cold,  stuffy  rooms,  deficient  clothing,  etc.,  are 
equally  important  in  connection  with  the  aetiology  of  broncho-pneumonia.  The 
great  majority  of  the  cases  occur  during  the  colder  months  of  the  year,  as  in  all 
forms  of  pulmonary  disease. 

The  chief  setiological  factor  is  the  invasion  of  the  pulmonary  tissues  by  some 
micro-organism.  The  predisposing  cause  is  some  lowering  of  the  patient's  health  or 
vitality.  This  may  be  brought  about  in  various  ways.  Amongst  these  rickets 
holds  a  prominent  place.  The  marasmic  infant  is  always  in  danger  of  an  attack 
of  broncho-pneumonia.  In  many  cases  an  attack  of  influenza  paves  the  way  to 
this  disease.  Amongst  the  specific  infective  fevers,  measles  and  hooping-cough 
are  rendered  serious  maladies  by  the  frequency  of  this  complication.  It  is  not  yet 
definitely  known  whether  the  specific  organisms  in  these  affections  can  directly 
cause  broncho-pneumonia,  or  whether  they  merely  render  the  lungs  specially 
susceptible  to  a  superadded  infection.  Acute  gastro-intestinal  disorders  in  infancy, 
and  more  especially  epidemic  summer  diarrhoea,  will  often  lead  up  to  an  attack  of 
broncho-pneumonia. 

The  causative  organisms  may  reach  the  lungs  through  the  upper  air-passages. 
They  are  always  present  in  the  mouth  and  naso-pharynx,  and  probably  are  specially 
abundant  and  virulent  there  in  debilitated  infants.  Or  the  organisms  may  reach 
the  lungs  through  the  blood-stream.     In  the  case  of  epidemic  summer  diarrhoea  it 
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seems  probable,  although  it  is  not  proved,  that  some  intestinal  organism  enters  the 
blood-stream  and  gives  rise  to  broncho-pneumonia. 

Symptomatology. — As  contrasted  with  bronchitis,  the  gravity  of  an  attack  of 
broncho-pneumonia  lies  in  the  fact  that  not  only  the  bronchi,  but  also  the  pulmonary 
tissues,  are  involved.  There  is  not  only  obstruction  to  the  free  entrance  of  air  into 
the  lungs,  but  there  is  also  obstruction  to  the  circulation  of  blood  through  the 
lungs. 

The  fresh  air  cannot  reach  the  blood,  and  the  blood  cannot  reach  the  alveoli. 
There  is  thus  a  double  cause  for  the  dyspnoea  which  is  such  a  marked  feature  of  the 
disease.  It  follows  that  the  strain  thrown  on  the  muscles  of  respiration  is  great, 
and  the  subjects  of  this  affection,  weakened  by  malnutrition  or  rickets,  are  often 
those  whose  muscles  are  least  able  to  bear  this  strain.  In  this  failure  of  the  mus- 
cular power  lies  another  cause  of  dyspnoea.  The  act  of  coughing  is  very  necessary 
in  order  to  clear  the  lungs  and  bronchi  of  the  accumulated  products  of  disease,  but 
these  patients  have  often  very  feeble  coughing  powers,  and  what  they  have  are  soon 
exhausted.  Hence  the  bronchial  tubes  become  blocked,  patches  of  collapse 
develop,  and  the  amount  of  pulmonary  tissue  available  for  breathing  purposes  is 
still  further  diminished. 

Other  organs  are  necessarily  reacted  on  from  the  diseased  condition  of  the  lungs. 
Amongst  these  the  heart  is  the  most  important,  and  its  condition  must  always  be 
carefully  observed.  The  absorption  of  toxins  from  the  lungs  may  lead  to  a  state 
of  general  toxaemia. 

A  typical  attack  of  broncho-pneumonia  will  proceed  somewhat  on  the  following 
lines  :  After  a  few  days'  slight  illness,  with  the  signs  of  bronchial  catarrh,  a  sudden 
rise  in  temperature  occurs,  the  breathing  becomes  more  rapid,  coughing  becomes 
more  constant,  and  the  infant  is  evidently  acutely  ill.  The  dyspnoea  increases, 
a  look  of  marked  distress  is  present,  and  prostration  is  evident.  The  physical  signs 
in  the  lungs  at  this  time  may  be  disseminated  crepitations  only,  without  any 
definite  dulness.  The  progressive  dyspnoea  becomes  accompanied  by  cyanosis 
and  drowsiness,  the  physical  signs  become  more  pronounced,  scattered  patches  of 
consolidation  appearing,  and  often  coalescing  to  form  large  masses.  Then  come 
signs  of  failing  respiratory  powers,  of  failure  of  the  right  side  of  the  heart,  and  of 
weakening  cough.  The  lungs  have  become  blocked  with  secretions  and  distended 
with  blood.  Finally  come  coma,  convulsions,  hyperpyrexia,  and  death.  This  is  a 
common  course — a  fatal  termination  after  an  illness  of  from  seven  to  fourteen  days. 
On  the  other  hand,  there  may  be  after  a  few  days'  illness  a  rapid  cessation  of  all 
the  symptoms  and  a  gradual  clearing  up  of  the  pulmonary  signs.  Or,  again,  a 
short  attack  of  a  week  or  ten  days  may  be  followed  after  an  apyrexial  interval  by  a 
relapse  of  the  acute  symptoms,  with  signs  of  the  involvement  of  fresh  areas  in  the 
lungs.  This  form  of  the  disease,  characterized  by  relapses,  may  persist  for  from 
eight  to  ten  weeks,  and  may  eventually  terminate  in  recovery,  even  after  one  had 
almost  entirely  abandoned  all  hope  of  such  an  issue. 

The  onset  of  an  attack  is  usually  gradual,  and  the  child  does  not  appear  to  be 
acutely  ill  until  the  temperature  suddenly  rises.  This  is  a  marked  contrast  to 
the  abrupt  onset  of  acute  lobar  pneumonia  in  a  previously  healthy  child.  In  some 
cases  of  broncho-pneumonia  the  onset  may  be  sudden,  accompanied  by  vomiting, 
convulsions,  or  other  evidences  of  cerebral  disturbance.  Such  an  onset,  although 
the  physical  signs  may  point  to  broncho-pneumonia,  suggests  that  the  primary 
organism  at  work  is  the  pneumococcus.     Again,  the  onset  of  broncho-pneumonia 


352 


DISEASES  OF  CHILDREN 


during  the  course  of  another  illness  may  come  suddenly  without  any  premonitory 
signs.  As  a  rule,  however,  the  early  stages  are  marked  by  the  signs  of  bronchitis 
only,  with  slight  cough  and  fever. 

Broncho-pneumonia  is  a  pyrexial  affection,  the  temperature  as  a  rule  showing 
a  considerable  daily  fluctuation,  tending  to  reach  its  maximum  in  a  week  or  ten 
days,  and  in  favourable  cases  terminating  by  lysis.  In  fatal  cases  the  temperature 
often  rises  to  107°  or  108°  F.  before  death.  The  height  of  the  temperature  is 
important,  as  marked  pyrexia  indicates  severe  illness,  and  is  exhausting  to  an 
already  debilitated  infant.  An  average  range  of  temperature  in  this  disease  is 
from  102°  to  105°  F.     When  relapses  occur,  the  temperature  shows  a  gradual 
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Death. 

rise  for  some  days,  and  then  a  gradual  return  to  normal,  the  temperature  chart 
corresponding  with  the  physical  signs  of  the  involvement  of  fresh  areas  in  the  lungs, 
and  then  their  gradual  clearing  up.  In  some  instances  there  may  be  no  rise  of 
temperature  at  all,  and  this  occurs  mainly  in  the  case  of  extremely  debilitated 
subjects.  Thus  Melville  Dunlop  found  that  the  temperature  was  actually  sub- 
normal through  the  whole  course  of  extensive  broncho-pneumonia  in  three  atrophic 
infants.  While  the  natural  termination  of  the  pyrexia  is  by  lysis,  cases  occur  of 
termination  by  crisis,  after  a  clinical  course  which  points  to  broncho-pneumonia 
and  not  lobar  pneumonia.  The  termination  by  crisis  and  rapid  recovery  suggest 
strongly  that  the  attack  was  due  to  infection  by  the  pneumococcus  only,  the  in- 
flammation having  a  diffused  instead  of  a  strictly  localized  distribution. 
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The  pulse-rate  is  always  increased,  running  up  rapidly  to  120,  140,  160,  or  even 
higher.  The  factors  that  influence  the  pulse-rate  are  the  temperature,  the  extent 
of  the  pulmonary  inflammation,  the  amount  of  general  toxaemia  present,  and  of 
course  the  state  of  the  heart. 

Much  information  can  be  gained  from  observation  of  the  nature  and  rapidity 
of  the  respirations  when  the  patient  is  quiet.  Coughing,  crying,  and  restlessness, 
will  entirely  alter  the  conditions  of  respiration.  The  respiratory-rate  is  always 
increased,  and  mounts  up  quickly  to  40  or  60  per  minute.  Higher  rates  may  be 
present,  even  up  to  or  above  100  per  minute.  It  is  probable  that  these  higher 
rates  are  associated  with  some  disturbance  of  the  respiratory  centre  rather  than  due 
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directly  to  the  pulmonary  affection.  The  pulse-respiration  ratio  may  be  found  to 
be  markedly  altered,  becoming  3  to  1  or  2  to  1  instead  of  the  normal  5  to  1  or  4  to  1. 
As  already  stated,  dyspnoea  is  a  marked  feature.  The  normal  diaphragmatic 
breathing  of  infancy  is  reinforced  by  costal  breathing,  and  gradually  all  the  accessory 
muscles  of  respiration  are  brought  into  play.  The  child,  has  a  distressed  look,  and 
this  distress  is  due  to  the  special  respiratory  efforts.  One  can  see  this  muscular 
over-action  in  the  dilatation  (inspiratory)  of  the  alas  nasi,  the  descent  (inspiratory) 
of  the  larynx,  the  raising  of  the  clavicles  and  sometimes  of  the  shoulders,  and  the 
strongly  acting  sterno-mastoid  and  scalene  muscles.  The  chest  has  an  appear- 
ance of  being  over-expanded,  and  this,  as  Harry  Campbell  has  pointed  out,  is 
characteristic  of  all  forms  of  dyspnoea.  The  fir3t  effort  at  the  onset  of  dyspnoea 
is  to  get  the  chest  fully  oxpanded,  and  the  tendency  is  for  this  distension  to  persist 
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as  long  as  the  respiratory  muscles  are  over-acting.  If  cyanosis  develops,  tlie 
dyspnoea  may  become  of  such  a  character  that  the  child,  if  old  enough,  must  sit 
up  in  order  to  use  his  muscles  more  powerfully — a  condition  of  orthopncea.  In 
some  cases  the  dyspnoea  may  be  as  great  as  in  laryngeal  diphtheria,  when  trache- 
otomy is  indicated,  and,  further,  the  physical  sign  of  obstruction  may  be  very 
similar.  There  may  be  great  retraction  of  the  soft  parts  below  the  ribs  and  above 
the  clavicles,  but  this  is  due  to  the  failure  of  the  more  or  less  consolidated  lung  to 
expand  sufficiently  to  meet  the  thoracic  expansion,  and  to  the  bronchial  obstruc- 
tion. "While  dyspnoea  is  present  in  all  cases,  its  severity  will  vary  greatly,  and  the 
factors  which  determine  this  are  three  in  number  :  first,  the  amount  of  obstruction 
in  the  bronchi,  and  more  especially  the  bronchioles  ;  secondly,  the  extent  of  alveolar 
tissue  which  is  thrown  out  of  use  by  consolidation  or  collapse  ;  and,  thirdly,  the 
extent  to  which  the  pulmonary  circulation  is  blocked. 

Cough  is  usually  present  through  the  whole  course  of  the  illness,  sometimes 
very  continuous,  but  more  often  intermittent.  It  may  be  loose  from  the  abundant 
secretion  present,  or  dry  from  the  irritation  caused  by  the  pulmonary  inflammation. 
Its  force  will  vary  with  the  strength  of  the  patient,  but  as  the  vital  powers  diminish 
and  the  brain  becomes  clouded  the  cough  becomes  weaker,  and  may  be  entirely 
absent.  The  appetite  is  usually  lost,  and  the  digestive  secretions  are  much 
diminished.  Thirst  is  frequently  very  marked.  Sweating  may  be  present,  and  is 
to  be  encouraged,  but  as  a  rule  the  skin  is  dry  and  hot.  Restlessness  and  sleepless- 
ness are  common  when  the  disease  is  fully  developed.  The  effort  of  crying  is  too 
great  for  the  infant,  with  its  respiratory  powers  already  fully  occupied,  but  a  low 
moaning  may  be  present. 

Physical  Signs.- — Inspection  of  the  chest  and  breathing  will  often  enable  one 
to  form  a  provisional  diagnosis.  Next  in  importance  comes  auscultation,  and 
then  percussion.  The  auscultatory  signs  are  often  puzzling  from  their  multiplicity 
and  variability.  As  a  rule  both  lungs  are  involved,  although  by  no  means  sym- 
metrically. In  some  cases  the  physical  signs  may  be  limited  to  one  lung.  The  signs 
vary  from  day  to  day,  sometimes  from  hour  to  hour,  and  in  listening  for  them  it  is 
advisable  to  examine  both  when  the  child  is  breathing  quietly  and  breathing  deeply, 
as  when  crying  or  coughing.  In  the  former  case  the  tiner  crepitations  are  heard 
more  clearly,  although  the  areas  of  bronchial  breathing  may  be  overlooked ;  while 
in  the  latter  the  deep  breathing  brings  out  the  bronchial  element,  and  crying  shows 
the  altered  state  of  the  vocal  resonance. 

In  the  early  stages  the  breathing  may  be  harsh,  vesicular,  with  medium  and 
coarse  rales  formed  in  the  bronchi.  Soon  begin  to  appear  the  characteristic  fine 
crepitations  formed  in  the  bronchioles  and  alveoli.  They  are  most  abundant,  as  a 
rule,  at  the  bases  posteriorly,  but  tend  to  have  a  patchy  distribution  over  the 
lungs  generally.  This  condition  of  harsh  breathing  with  crepitation  may  persist 
through  the  whole  attack  without  further  evidences  of  consolidation.  In  other 
cases  patches  of  bronchial  (or  tubular)  breathing  may  appear,  and  may  extend, 
forming  considerable  areas,  even  to  the  involvement  of  the  whole  of  one  lobe. 
Sometimes  the  bubbling  and  fine  rales  may  be  so  numerous  as  to  conceal  entirely 
the  character  of  the  breath  sounds.  Over  the  areas  of  bronchial  breathing  the 
vocal  resonance  is  usually  altered  to  a  bronchophonic  character.  Sometimes  the 
typical  signs  of  a  cavity  in  the  lungs  are  present,  but  it  must  be  remembered  that 
these — namely,  a  cracked-pot  note,  amphoric  breathing,  and  coarse  rales — are 
often  associated  in  children  with  pneumonic  consolidation  only. 
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In  the  early  stages  percussion  shows  little  change  in  the  resonance  of  the  lungs. 
Even  when  areas  of  collapse  or  consolidation  are  present,  as  shown  by  the  bronchial 
breathing,  there  may  be  little  appreciable  change  in  the  percussion  note.  The 
reason  is  that  there  are  still  so  many  of  the  alveoli  remaining  unaffected  amongst 
the  scattered  patches  of  consolidation,  and  some  even  emphysematous,  that 
resonance  is  still  maintained.  It  is  not  until  considerable  areas  of  consolidation 
are  formed  that  impairment  of  resonance  can  be  definitely  made  out,  and  even  then 
the  dulness  is  seldom  so  marked  as  in  lobar  pneumonia.  While  small  areas  of  con- 
solidation seem  to  vary  rapidly,  to  change  from  day  to  day,  the  larger  areas  are 
much  more  persistent.  They  form  slowly,  and  they  are  slow  in  clearing  up.  The 
presence  of  large  areas  of  consolidation,  as  determined  by  physical  signs,  indicates 
a  severe  form  of  disease  which  will  be  accompanied  by  serious  interference  both 
with  the  pulmonary  and  the  cardiac  functions. 

While  pleurisy  may  occur  during  an  attack  of  broncho-pneumonia,  it  is  by  no 
means  a  frequent  condition,  as  may  be  judged  by  the  absence  of  pain  and  friction 
sounds.  Signs  of  pleuritic  effusion  are  not  usually  present,  and  ompyema  is  much 
less  frequently  met  with  than  in  the  case  of  lobar  pneumonia. 

The  heart  and  circulation  generally  are  usually  markedly  affected  by  the 
presence  of  broncho-pneumonia.  Owing  to  the  congestion  of  the  pulmonary 
vessels,  the  circulation  in  the  lungs  is  carried  on  with  difficulty,  and  the  right  side 
of  the  heart  becomes  embarrassed  and  dilated.  Marked  epigastric  pulsation  may  be 
detected,  along  with  an  extension  of  the  cardiac  dulness  to  the  right.  Increasing 
difficulty  in  carrying  on  the  pulmonary  circulation  will  be  shown  by  cyanosis 
and  a  progressive  enlargement  of  the  liver.  The  continued  pyrexia  and  the  presence 
of  toxins  in  the  blood  will  also  have  an  injurious  effect  on  the  cardiac  muscle 
generally,  so  that  weakness  of  the  left  ventricle  develops,  the  sounds  weaken,  and 
the  pulse  becomes  small,  feeble,  and  rapid.  Owing  to  the  cardiac  failure,  the 
brain  becomes  clouded,  the  nervous  centres  become  less  active,  the  voluntary 
powers  which  maintain  respiration  and  coughing  are  dulled,  and  the  pulmonary 
condition  becomes  progressively  worse. 

One  will  often  find,  especially  in  the  case  of  young  infants,  that  the  medullary 
centres  appear  to  be  involved  in  the  toxsemic  condition,  as  indicated  by  irregular 
forms  of  breathing  or  attacks  of  cardiac  syncope.  The  breathing  may  be  curiously 
cyclic,  periods  of  complete  intermission  being  followed  by  some  deep  respirations. 
Sometimes  in  an  attack  the  patient  will  stop  breathing  and  turn  blue ;  the  pulse 
cannot  be  felt,  but  the  heart  may  be  beating  slowly.  For  a  few  minutes  death 
seems  to  be  imminent.  A  fatal  result  may  follow,  or  a  few  gasping  inspirations 
may  be  made,  and  the  patient  gradually  recovers.  In  other  cases  the  heart  seems 
to  be  primarily  affected,  and  extreme  pallor  comes  on  suddenly.  Although  these 
attacks  may  be  repeatedly  recovered  from,  they  must  be  regarded  as  indicating 
a  very  serious  complication  and  calling  for  stimulation. 

Disturbances  in  the  alimentary  tract  are  common,  and  may  increase  the  gravity 
of  the  disease.  Diarrhoea  is  often  present,  and  may  rapidly  reduce  the  patient's 
strength.  Flatulent  distension  of  the  abdomen,  associated  with  intestinal  catarrh, 
may  seriously  impede  the  action  of  the  diaphragm  and  increase  the  dyspnoea. 

Diagnosis. — Attention  will  at  once  be  directed  to  the  lungs  from  the  cough 
and  respiratory  embarrassment  which  are  present.  In  the  early  stage  the  diagnosis 
from  bronchitis  may  be  difficult  or  impossible,  because  the  signs  may  be  those 
of  bronchitis  only.      With  the  spread  of  the  diseaso  to  the  bronchioles  and  the 
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involvement  of  the  alveolar  tissues,  one  can  observe  that  the  illness  is  more  severe, 
the  pyrexia  greater,  and  the  dyspnoea  more  marked,  than  in  ordinary  bronchitis. 
The  fine  crepitations  of  broncho-pneumonia  are  not  met  with  in  bronchitis,  and  in 
the  latter  disease  one  does  not  find  areas  of  consolidation  with  bronchial  breathiii" 

o 

and  bronchophony. 

The  diagnosis  between  broncho-pneumonia  and  lobar  pneumonia  will  be 
considered  later  (see  p.  379).  A  differential  diagnosis  between  tuberculous 
broncho-pneumonia  and  the  non-tuberculous  form  can  only  be  made  clinically  by 
finding  tubercle  bacilli  in  the  sputum.  There  is  a  form  of  pulmonary  tuberculosis 
which  may  simulate  broncho-pneumonia — namely,  acute  miliary  tuberculosis  with 
extensive  involvement  of  the  lungs.  The  signs  here  are  marked  fever,  great 
dyspnoea,  cyanosis,  and  many  fine  crepitations  audible  over  both  lungs.  All  those 
signs  may  be  present  in  broncho-pneumonia,  so  that  it  may  be  impossible  during 
life  to  distinguish  between  the  two. 

In  the  case  of  a  weakly  infant  one  is  not  surprised  to  meet  with  broncho-pneu- 
monia, but  in  the  case  of  an  apparently  healthy  child  some  explanation  seems  to  be 
called  for.  It  may  be  that  the  attack  marks  the  onset  of  measles,  for  broncho- 
pneumonia may  develop  before  the  rash  appears  as  well  as  at  any  subsequent 
stage.  Again,  it  may  be  that  hooping-cough  is  the  cause  of  the  pulmonary  trouble. 
During  an  attack  of  broncho-pneumonia  the  characteristic  hoop  may  entirely 
disappear,  and  unless  the  practitioner  is  on  his  guard  the  primary  disease  may 
escape  his  notice,  and  may  not  have  been  recognized  by  the  attendants.  A  third 
explanation  may  be  that  the  disease  is  pneumococcal  in  origin.  The  pneumococcus 
seems  to  have  the  power  of  attacking  successfully  the  lungs  of  healthy  children, 
while  the  streptococci  and  staphylococci  seem  to  require  a  soil  weakened  by  disease. 
In  other  cases  the  explanation  may  lie  in  the  fact  that  a  latent  tuberculosis  has 
suddenly  involved  the  lung,  producing  an  acute  tuberculous  broncho-pneumonia. 

Pathology. — Broncho-pneumonia  is  a  disease  in  which  all  the  component 
tissues  of  the  lungs  are  involved.  The  bronchi  are  swollen  and  softened,  the  lumen 
is  filled  with  catarrhal  products,  and  the  peribronchial  tissues  may  show  a  great 
exudation  of  leucocytes.  The  bronchioles  are  specially  involved.  They  arc  in- 
ilamed  and  swollen  and  softened,  and  contain  pus  or  muco-pus.  The  resulting 
changes  in  the  bronchioles  have  been  described  by  Sharkey  as  "  acute  bron- 
chiectasis," and  by  J.  Miller  as  "  bronchiolectasis."  The  latter  states  that  the 
bronchioles,  which  are  unsupported  by  cartilage,  become  dilated,  owing  to  a 
stretching  of  the  elastic  and  muscular  layers  of  the  walls.  This  stretching  is  assisted 
by  the  act  of  coughing,  and  rupture  of  the  wall  may  take  place,  leading  to  an  extrav- 
asation of  purulent  exudate  into  the  surrounding  tissues.  Numerous  purulent 
cavities  may  be  formed,  and  produce  the  condition  which  is  known  as  "  honey- 
comb "  lung  (see  Fig.  33,  p.  388).  The  septa  of  the  lung  are  inflamed, 
swollen,  and  crowded  with  leucocytes. 

The  alveoli  are  filled  with  leucocytes  or  blood  or  catarrhal  products,  but  not 
with  fibrin,  as  in  lobar  pneumonia.  Through  the  lung  tissues  there  may  be  scattered 
areas  of  haemorrhage  or  localized  abscesses,  and  the  latter  may  lead  to  localized 
gangrene.  Areas  of  collapse  and  of  emphysema  may  be  mixed  up  with  areas  of 
consolidation  from  alveolar  inflammation.  Inflammation  may  extend  to  the 
pleura,  causing  a  pleuritis,  and  the  glands  at  the  root  of  the  lungs  are  usually 
enlarged. 

The  disease  spreads  along  the  amallor  bronchi,  and  this  determines  the  lobular 
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distribution  of  the  inflammation.  It  spreads  irregularly  over  the  lungs,  but  there 
is  a  natural  tendency  for  it  to  gravitate  towards  the  bases  of  the  inferior  lobes. 
The  occlusion  of  a  bronchiole  may  lead  to  collapse  of  the  alveoli  in  the  area  supplied ; 
and  while  this  collapse  may  only  be  temporary  if  the  air-passage  is  restored,  it- 
may,  on  the  other  hand,  be  altered  into  inflammatory  consolidation  by  the  action 
of  the  predominant  organism  which  reaches  the  collapsed  portion  through  the 
interstitial  tissues  or  by  direct  extension  from  the  bronchiole.  The  extension  of 
the  disease  is  often  brought  about  by  the  inability  of  the  child  to  clear  the  lungs, 
the  pus  or  muco-pus  secreted  being  coughed  out  of  one  bronchus  and  passing  into 
another. 

As  regards  the  bacteriology,  it  would  appear  that  pneumococci,  stroptoeocci,  and 
staphylococci,  are  the  most  common  causative  organisms,  sometimes  separately, 
but  more  often  in  association. 

The  following  statistics  by  Eyre  are  based  on  an  examination  of  ninety-nino 
cases  of  acute  lobular  pneumonia  and  broncho-pneumonia  in  children  : 

Total  number  of  cases  yielding  pure  cultivations  =  37. 
Total  number  of  cases  yielding  mixed  cultivations  =  62. 


Micro-organisms  isolated. 

In  Pure  Culture. 

In  Association  with  One  or 
More  Pathogenetic  Bacteria 

Diplococcus  pneumonia} 
Streptococcus  pyogenes  longus 
Staphylococcus  pyogenes  aureus  ami  albus. . 
Micrococcus  catarrhalis 
tetragenes 
Bacillus  of  Friedliinder 
Bacillus  influenzae 
,,         pertussis 

pyocyaneus 

typhosus 

diphtheria? 

12  times. 

13  ,, 
■t       ,, 
1       ,, 
0       ,, 
4       ., 
3       ., 
<>       ,. 
0       ,, 
0       ,, 
0       ,, 

39  times. 
29       ,, 
25       ,, 
12       ,, 

7 

7 
15      ,, 

o 

1       ',', 
1       ,, 
3      „ 

There  is  no  evidence  at  present  that  an  acute  specific  fever  like  hooping-cough 
or  measles  can  directly  induce  broncho-pneumonia  in  a  healthy  child — i.e.,  through 
the  action  of  the  specific  toxin  or  organism.  At  the  same  time  there  is  evidence 
that  the  organisms  of  broncho-pneumonia  in  these  fevers  have  acquired  a  special 
virulence,  and  even  a  special  infectivity. 

Prognosis. — In  a  well-marked  case  of  broncho-pneumonia  the  prognosis  is 
always  serious,  and  usually  very  serious.  It  must  be  within  the  experience  of 
every  clinician  to  have  met  with  a  considerable  succession  of  cases  every  one  of 
which  proved  fatal,  so  that  he  was  almost  reduced  to  despair  as  to  the  value  of 
any  treatment.     Various  factors  have  to  be  considered  in  forming  a  prognosis. 

1.  The  state  of  the  patient's  general  health  and  nutrition.  A  weak  or  marasmic 
infant  usually  succumbs  to  an  attack  of  broncho-pneumonia.  The  presence  of 
general  disease  like  rickets,  tuberculosis,  or  syphilis,  will  tell  against  the  prospect 
of  recovery. 

2.  The  age.  Under  the  age  of  twelve  months  the  mortality  is  very  high, 
probably  from  70  to  90  per  cent.  In  the  second  year  of  life  it  is  distinctly  less, 
and  the  prospect  of  life  improves  rapidly  year  by  year,  until  after  the  age  of  five 
years  the  disease  becomes  much  milder, 
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3.  A  history  of  previous  lung  disease.  If  the  lungs  have  been  weakened  by 
previous  disease,  such  as  bronchitis,  the  form  of  inflammation  is  more  likely  to  be 
severe. 

4.  The  presence  of  an  acute  specific  fever.  As  a  complication  of  measles, 
hooping-cough,  diphtheria,  influenza,  or  acute  infantile  diarrhoea,  broncho-pneu- 
monia seems  to  develop  a  particularly  virulent  character. 

5.  The  type  of  disease.  Eelapsing  broncho-pneumonia  usually  terminates 
fatally  from  sheer  exhaustion  of  the  patient,  but  even  after  an  illness  of  this  type 
lasting  for  months  recovery  may  take  place.  In  the  toxsemic  form  with  great  pros- 
tration and  stupor,  the  prognosis  is  bad  even  although  the  physical  signs  may  be 
few. 

6.  The  physical  signs.  When  both  lungs  are  extensively  involved  or  when 
large  areas  of  consolidation  are  present,  conditions  which  point  to  great  limitation 
of  the  respiratory  surface,  the  prognosis  is  bad. 

7.  The  form  of  organism  present.  This  cannot  always  be  determined,  but  it 
would  appear  probable  that  the  prognosis  is  best  in  the  pneumococcal  form,  and 
worst  in  the  streptococcal. 

8.  Complications. — The  onset  of  diarrhoea,  or  of  convulsions,  or  of  marked 
cyanosis  from  cardiac  failure,  renders  the  prognosis  very  grave. 

Treatment — Preventive  Treatment. — Much  can  be  done  in  the  way  of  preventive 
treatment  if  one  bears  in  mind  that  weak  infants  are  extremely  liable  to  this 
disease  if  exposed  to  any  prolonged  chilling  of  the  surface  of  the  body.  An  attack 
of  what  is  apparently  simple  bronchitis  in  a  delicate  infant  may  rapidly  develop 
into  broncho-pneumonia  in  the  absence  of  careful  treatment. 

The  care  of  the  mouth,  nose,  and  throat,  is  extremely  important,  in  order  that 
a  condition  of  sepsis  may  not  develop.  In  the  case  of  a  delicate  infant  this  is 
easily  induced,  and  the  ordinary  micro-organisms  take  on  a  pathogenic  function. 
It  is  more  especially  in  connection  with  the  specific  fevers  that  the  necessity  of 
preventive  treatment  and  the  opportunity  of  carrying  it  out  are  presented.  It  is 
not  going  too  far  to  say  that  the  mortality  from  measles  and  hooping-cough  could 
easily  be  reduced  by  one-half  were  means  generally  taken  to  prevent  the  occurrence 
of  broncho-pneumonia.  These  diseases  are  but  too  often  regarded  by  the  lay  public 
as  merely  feverish  attacks,  and  when  the  temperature  is  normal  the  patient  is 
regarded  as  well.  He  is  accordingly  allowed  to  be  up  and  running  about,  possibly 
out  of  doors,  and  the  result  is  an  attack  of  broncho-pneumonia.  In  the  case  of 
these  infective  fevers  the  patient  should  be  kept  at  rest  for  some  weeks  after  the 
subsidence  of  all  active  symptoms,  more  especially  bronchial  symptoms,  and  until 
the  medical  attendant  is  convinced  that  the  danger  of  pulmonary  complications 
is  over.  Such  precautions  are  absolutely  necessary  during  the  colder  months  of 
the  year  in  this  country,  while  in  the  warmer  months  rest  should  still  be  maintained 
although  the  patient  may  be  allowed  out  of  doors. 

The  Question  of  Infectivity. — A  case  of  primary  broncho-pneumonia  does  not 
show  any  marked  degree  of  infectivity.  It  may  be  treated  in  a  children's  ward  of  a 
hospital  without  special  risk  to  other  patients,  but  in  private  practice  it  is  advisable 
to  keep  other  children  out  of  the  patient's  room.  In  the  case  of  secondary  broncho- 
pneumonia accompanying  measles  or  hooping-cough,  it  is  desirable  to  keep  the 
patient  isolated  as  long  as  the  pulmonary  trouble  continues.  The  specific  fever 
would  appear  to  add  to  the  lung  affection,  not  only  a  special  virulence,  but  also  an 
increased  degree  of  infectivity.    In  a  measles  ward  there  may  be  an  outbreak  of 
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broncho-pneumonia  of  a  virulent  type,  and  evidently  of  a  contagious  character ; 
while  in  an  ordinary  children's  ward  a  case  of  broncho-pneumonia  following  measles 
may  lead  to  an  outbreak  of  other  cases  of  pneumonia,  usually  of  a  very  severe  type. 
For  these  reasons  it  is  well  to  regard  and  treat  all  cases  of  broncho-pneumonia 
accompanying  or  following  measles  or  hooping-cough  as  distinctly  infectious. 

The  General  Treatment  of  the  disease  proceeds  on  the  same  lines  as  in  other 
feverish  illnesses  in  children.  Rest  in  bed,  the  use  of  sufficiently  warm  body  and 
bed  clothing,  and  the  maintenance  of  a  steady  temperature  (62°  P.)  in  the  room, 
are  essential.  At  the  same  time  an  abundance  of  fresh  air  must  be  supplied,  as 
in  this  affection  the  patient  has  need  of  all  the  fresh  air  he  can  get,  and  stuffy  rooms 
form  the  worst  possible  environment.  If  possible,  two  rooms  should  be  in  use, 
one  for  the  day  and  the  other  for  the  night,  so  as  to  secure  more  thorough  ventila- 
tion. The  "  open-air  "  treatment  of  broncho-pneumonia  has  proved  very  valuable, 
but  is  not  advisable  in  cold  and  damp  weather.  Provided  the  weather  is  tem- 
perate and  a  place  in  the  open  air  is  available  in  which  the  baby's  crib  can  be  pro- 
tected from  wind,  this  method  of  treatment  has  in  numerous  cases  proved  life- 
saving.  It  has  appeared  to  be  specially  useful  in  the  protracted  or  relapsing  cases, 
when  no  progress  may  have  been  achieved  until  the  infant  was  transferred  to  a 
balcony  and  kept  there  night  and  day.  Improvement  as  regards  sleeping,  appetite, 
coughing,  and  the  pulmonary  conditions,  is  often  very  striking.  Means  must  of 
course  be  taken  to  insure  that  the  child's  body  temperature  is  maintained  by  the 
use  of  plenty  of  blankets  and  hot  bottles.  A  very  interesting  result  has  been 
obtained  in  this  connection  by  Claude  Ker,  who  treated  a  series  of  cases  of  hooping- 
cough  by  the  open-air  method  throughout  the  whole  illness,  and  found  a  marked 
diminution  in  the  proportion  of  cases  complicated  with  broncho-pneumonia,  as 
compared  with  those  treated  in  the  wards  of  the  hospital  under  the  ordinary 
atmospheric  conditions.  A  good  many  years  ago  the  present  writer  was  much  im- 
pressed by  the  effect  of  the  open-air  treatment  in  forty  cases  of  measles  treated  on 
board  ship  in  a  voyage  between  Egypt  and  Australia.  The  patients  were  kept  on 
deck,  protected  from  the  sun  and  from  cold  draughts  at  night,  and  all  made  an 
excellent  recovery,  without  the  occurrence  of  a  single  case  of  severe  pulmonary 
trouble.  From  my  own  experience  of  the  balcony  treatment  of  broncho-pneumonia 
in  hospital  cases,  I  can  state  that  no  harm  has  ever  resulted,  and  several  cases 
which  while  in  the  ward  seemed  to  be  going  downhill  began  to  mend  as  soon  as  the 
outside  treatment  was  adopted.  The  chief  difficulties  in  private  practice  are  that 
the  open-air  method  outrages  all  the  domestic  canons  of  treatment  in  this  affec- 
tion, the  poultice  and  steam-kettle  still  holding  sway,  and  the  securing  of  the 
skilled  nursing  which  is  absolutely  essential. 

The  older  method  of  the  steam  tent  and  kettle  has  fallen  into  disuse,  probably 
because  it  was  used  to  excess.  At  the  same  time  it  may  be  employed  with  advan- 
tage for  the  relief  of  certain  symptoms,  such  as  spasm  of  the  bronchi,  laryngitis, 
and  persistent  irritable  cough.  The  steam-kettle  should  not  be  used  for  more  than 
half  an  hour  at  a  time,  and  only  for  definite  indications  as  above,  for  the  disease 
itself  is  not  benefited,  and  the  patient  may  be  much  weakened  by  breathing 
continuously  a  hot,  moist  atmosphere.  Melville  Dunlop  recommends  that  the 
upper  half  of  the  crib  be  surrounded  with  a  tent,  open  in  front  so  as  to  admit  of 
the  free  access  of  air.  Inside  the  tent  are  hung  towels  wrung  out  of  a  solution  of 
one  part  of  eucalyptus-oil  to  five  parts  of  water.  He  is  convinced  that  the  evapora- 
tion of  the  moisture  and  the  volatilization  of  the  oil  have  a  soothing  effect  on  the 
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inflamed  mucous  membrane  and  greatly  diminish  the  cough,  and  thinks  it  pos- 
sible that  the  antiseptic  action  of  the  oil  may  tend  to  prevent  the  spread  of  the 
pneumonia  to  fresh  portions  of  the  lungs. 

During  the  acute  stage  the  food  should  be  fluid,  digestible,  and  given  in  small 
quantities  every  two  or  three  hours.  Gastric  and  intestinal  complications  are 
common  and  serious,  and  are  best  guarded  against  by  dietetic  measures.  "If  the 
appetite  is  lost,  it  is  much  better  to  give  weak  fluid  food  than  to  produce  gastric 
trouble  by  feeding  up  with  concentrated  patent  foods.  Albumin-water,  whey, 
peptonized  milk,  and  veal  or  mutton  soup,  may  be  given  at  first ;  and  if  the  appetite 
is  good,  plain  milk  and  barley-water,  bread  and  milk,  Benger's  or  Mellin's  food  and 
milk,  and  thin  milk  puddings,  may  be  allowed.  Water  or  barley-water  can  be 
given  freely,  and  the  more  one  can  act  on  the  skin  and  kidneys  by  the  use  of  plain 
fluids,  the  better  is  the  prospect  of  clearing  the  poison  out  of  the  system.  As 
regards  the  fever,  it  is  not  often  that  a  very  high  temperature  is  prolonged,  and, 
as  the  fever  is  usually  of  an  intermittent  type,  no  acute  interference  is  called  for 
in  the  way  of  anti-pyretic  treatment.  The  use  of  anti-pyretic  drugs  is  distinctly 
injurious.  When  a  high  temperature  is  associated  with  marked  restlessness, 
delirium,  or  sleeplessness,  a  hot  bath  or  a  hot  pack  will  often  prove  most  beneficial. 
Hot  sponging  and  hot  packs  are  soothing  and  stimulating,  and  are  of  very  great  value 
in  this  affection.  They  should  be  given  with  as  little  disturbance  of  the  child  as 
possible.  In  the  case  of  these  young  patients,  it  is  to  be  remembered  that  their 
energies  are  fully  occupied  in  carrying  on  the  laboured  respiration,  and  that  there- 
fore their  strength  should  not  be  taxed  in  other  ways.  Carrying  babies  about, 
prolonged  bathing  operations,  and  fussing  about  constantly  with  poultices,  will 
tend  to  exhaust  the  powers  of  the  patient,  who  should  be  resting  quietly  in  bed. 

Coughing  is  often  troublesome,  and  in  its  treatment  it  is  important  to  deter- 
mine first  the  seat  and  nature  of  the  irritation.  If  bronchial  irritation  without 
much  secretion  is  present,  as  often  happens  in  the  early  stage,  steam  inhalations 
for  ten  or  fifteen  minutes,  hot  fomentations  to  the  chest  for  an  hour,  and  hot  drinks, 
are  indicated.  At  this  stage  one  may  expect  benefit  from  such  drugs  as  citrate  of 
potash,  carbonate  of  ammonia,  and  solution  of  acetate  of  ammonia.  If  the  bronchial 
secretion  is  too  free,  with  loose,  bubbling  rales  all  over  the  lungs,  we  follow  another 
line  of  treatment.  The  emptying  of  the  blocked  tubes  may  be  aided  by  partially 
inverting  the  child,  by  resting  him  with  the  head  depressed,  or  by  giving  an  emetic, 
such  as  1  grain  of  sulphate  of  copper  in  a  drachm  of  water.  Emetics  must  not  be 
used  if  the  child  is  very  weak,  or  at  a  late  period  of  the  disease,  as  they  are  too 
exhausting.  Excessive  bronchial  secretion  may  be  checked  by  the  use  of  tincture  of 
belladonna,  5  to  10  drops  every  four  hours,  or  the  solution  of  atropine  in  \  to 
1  minim  doses.  Undoubtedly,  belladonna  is  very  useful  in  some  cases  of  broncho- 
pneumonia in  checking  secretion  and  coughing,  and  it  seems  at  the  same  time  to 
stimulate  the  respiratory  centre  and  affect  favourably  the  whole  course  of  the  attack. 
Coutts  has  recommended  the  use  of  somewhat  large  doses  of  extract  of  belladonna 
\  grain  every  three  or  four  hours.  If  the  nature  of  the  cough  and  the  signs  in  the 
lungs  suggest  that  irritation  of  nerve  filaments  through  inflammatory  action  is  the 
source  of  trouble,  paregoric  in  5  to  10  drop  doses,  or  small  doses  of  heroin  or  moT- 
phine,  may  be  given. 

In  the  case  of  broncho-pneumonia,  we  may  rest  assured  that  sooner  or  later 
the  heart  will  suffer  from  the  pulmonary  obstruction,  the  prolonged  fever,  and  the 
general  toxpemia,      With  the  view  of  toning  up  the  heart,  2  to  3  drops  of  the 
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tinctures  of  digitalis  and  nux  vomica  may  be  given  thrice  daily  at  an  early  stage  of 
the  attack.  At  the  same  time  it  must  be  kept  in  mind  that  digitalis  has  but  a 
limited  action  in  cases  of  acute  febrile  disease  with  cardiac  weakness  from  toxaemia. 
Attacks  of  cardiac  failure  with  dilatation  of  the  left  ventricle  and  irregular  action 
may  he  treated  with  Nativelle's  digitalin  granules  or  strophanthin  (gr.  ttJ-^)  hypo- 
dermically.  The  right  side  of  the  heart  suffers  most  from  the  pulmonary  obstruc- 
tion, and  when  it  is  dilating,  as  shown  by  cyanosis,  increasing  dyspnoea,  and  en- 
largement of  the  liver,  depletion  is  called  for.  The  application  of  three  or  four 
leeches  over  the  hepatic,  region,  followed  by  a  hot  fomentation  to  encourage  further 
bleeding,  will  usually  be  found  to  produce  marked  relief.  Free  cupping  over  the 
bases  of  the  lungs  posteriorly  is  indicated  when  the  congestion  and  consolidation 
are  marked  in  those  regions.  In  very  severe  cases  with  marked  cyanosis  it  may  be 
advisable  to  try  venesection,  removing  from  5  to  6  ounces  of  blood,  so  as  to  relieve 
the  blocked  cardio-pulmonary  circulation.  Stimulation  must  be  pushed  boldly  in 
this  disease.  Strychnine  and  brandy  stimulate  both  pulmonary  and  cardiac 
action,  probably  through  the  nervous  system,  and  are  invaluable  in  tiding  a  patient 
over  an  attack  of  broncho-pneumonia.  Strychnine  may  be  used  in  doses  of  from 
I  to  1  drop  of  the  liquor  strychninse  every  four  hours,  at  first  by  the  mouth,  and 
later  by  hypodermic  injection,  if  improvement  has  not  followed.  Brandy  may 
be  given  in  doses  of  10  to  60  drops  every  three  hours,  according  to  the  age  and 
condition  of  the  child.  Its  sedative  action  on  the  restless  patient  is  often  very 
marked.  Oxygen  bubbled  through  alcohol  is  of  value  in  certain  cases  of  pro- 
nounced cyanosis,  but  it  is  impossible  to  say  beforehand  whether  it  will  improve 
the  colour  and  breathing  of  the  patient,  which  are  the  indications  by  which  its  value 
is  to  be  tested.  If  there  is  much  pulmonary  catarrh  present,  it  has  sometimes 
seemed  to  have  the  effect  of  increasing  the  pulmonary  secretion.  We  sometimes 
find  that  there  is  an  increasing  amount  of  respiratory  distress,  with  dyspnoea  and 
rapid  breathing,  which  does  not  appear  to  depend  directly  on  the  state  of  the  lungs 
or  the  heart.  We  have  here  probably  to  deal  with  a  failure  of  the  respiratory 
centre  from  toxaemia.  In  such  cases  atropine,  as  a  direct  respiratory  stimulant, 
may  be  combined  with  the  strychnine  in  doses  of  y^  grain  hypodermically  every 
four  hours  for  a  child  of  three  years. 

There  is  a  form  of  treatment  which  is  not  to  be  recommended,  but  which  is 
sometimes  carried  out  where  a  case  of  severe  broncho-pneumonia  is  suddenly 
sprung  upon  the  young  practitioner.  He  sees  a  child  cyanosed,  gasping  for  breath, 
with  the  lower  ribs  sinking  in  at  every  inspiration,  and  with  all  the  indications  for 
tracheotomy,  save  one — namely,  stridor.  Sometimes  in  his  hurry  tins  important 
sign  is  overlooked,  and  tracheotomy  is  performed,  without,  of  course,  affording 
any  relief,  as  there  is  no  obstruction  to  the  entrance  of  air  above  the  trachea. 

Certain  local  complications  call  for  notice.  The  mouth  and  naso-pharynx 
should  be  kept  as  free  as  possible  from  micro-organisms,  which  flourish  during  the 
illness  and  may  be  the  source  of  fresh  infection.  A  purulent  nasal  discharge  and 
an  infection  of  the  middle  ear  can  often  be  traced  to  a  neglected  condition  of  the 
mouth  and  naso-pharynx.  The  use  of  warm  antiseptic  lotions  containing  boro- 
glyceride  or  Izal  or  Listerine  will  prevent  these  complications. 

The  course  of  treatment  may  be  a  long  one,  and  the  period  of  convalescence 
will  also  vary  with  the  duration  of  the  acute  attack  or  attacks.  Each  relapse  is  to 
be  treated  on  the  same  lines  as  the  original  one,  and,  as  the  patient  has  been  already 
reduced  in  strength,  special  care  must  be  taken  to  avoid  anything  which  would 
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increase  this  weakness.  The  partiality  of  relatives  to  feeding-up  methods,  patent 
foods,  and  medicines,  must  he  kept  in  check.  When  convalescence  has  been  estab 
lished,  more  nourishing  foods  may  he  given,  guided  by  the  increase  of  appetite, 
and  cod-liver-oil  with  malt  or  hypophosphites  will  prove  useful.  The  complete 
resolution  of  the  lungs  may  proceed  but  slowly  even  long  after  the  fever  and  all 
active  symptoms  of  disease  have  subsided.  It  is  at  this  stage  that  a  change  of  air 
to  the  hills  or  seaside  will  often  complete  the  process  of  repair,  which  is  so  necessary 
if  chronic  pulmonary  trouble  is  to  be  avoided. 

When  recovery  takes  place,  it  may  be  complete,  usually  after  a  somewhat  pro- 
longed convalescence,  and  the  condition  of  the  lungs  may  be  again  quite  normal 
On  the  other  hand,  in  many  cases  the  lungs  never  clear  up  entirely,  and  certain 
sequelae  remain.  Of  these,  perhaps  the  most  common  is  enlargement  of  the  "lands 
at  the  root  of  the  lungs,  which  are  thus  rendered  extremely  liable  to  become  a 
suitable  nidus  for  the  development  of  the  tubercle  bacillus  later  on.  The  bronchi 
may  never  recover  their  tone,  and  a  condition  of  chronic  bronchitis  with  dilatation 
of  the  bronchi  may  supervene.  When  a  whole  lobe  or  some  other  large  area  of 
the  lung  has  been  consolidated,  resolution  is  often  incomplete,  and  a  state  of  chronic 
fibroid  pneumonia  is  established.  In  some  cases  the  damaged  lung  is  attacked  hy 
the  tubercle  bacillus,  and  the  disease  then  becomes  chronic  pulmonary  tuberculosis. 
The  treatment  of  these  sequelae  will  be  found  in  other  sections. 

LOBAR  PNEUMONIA. 

Introduction.  —  Lobar   pneumonia   is    a   disease    which   is  common  at  all 
periods  of   childhood.     Some  writers  deny  its  frequency  during  the  first  two 
years,  and  more  especially  in  the  first  year.     It  is,  however,  much  commoner 
in    the  first  year  than  is  usually  stated.     The  difference  of  opinion  which  exists 
on  this  subject  arises  from  the  difficulty  which  exists  in  distinguishing  between 
broncho-pneumonia   and  lobar   pneumonia   by   the    physical  signs  only.    If  wo 
use  the  term  "  a  pure  pneumococcal  affection  of  the  lungs  "  instead  of  "  lobar 
pneumonia,"  and  if  we  take  the  whole  symptomatology  of  the  disease  instead  of 
the  physical  signs  only,  this  difficulty  would  disappear,  and  lobar  pneumonia  would 
be  found  to  occur  frequently  during  the  first  year  of  life.     As  matters  stand,  the 
published  statistics  of  broncho-pneumonia  and  lobar  pneumonia  in  children  are 
quite  unreliable,  and  vary  according  to  the  personal  view  of  the  collector.    As  it 
occurs  in  childhood,  lobar  pneumonia  may  run  a  course  identical  with  that  seen  in 
adult  life  as  regards  the  fever,  the  physical  signs,  the  duration,  and  the  whole  course 
of  the  illness.     On  the  other  hand,  there  is  more  variety  about  the  disease  in  child- 
hood.    The  brunt  of  the  infection  may  apjiear  to  fall  on  some  other  organ  than  the 
lung,  and  direct  attention  away  from  the  primary  source  of  illness.    The  physical 
signs  may  be  so  latent  or  so  delayed  in  appearance  as  to  raise  a  doubt  as  to  whether 
the  disease  actually  is  lobar  pneumonia.     The  complications  which  accompany  or 
follow  lobar  pneumonia  in  childhood  are  much  more  common  and  more  varied 
than  in  later  years.     Speaking  generally,  one  may  say  that  the  younger  the  child 
the  more  likely  is  the  pneumococcus  to  spread  to  other  tissues  of  the  body  and 
produce  local  lesions  outside  of  the  lungs.     An  ordinary  attack  is  usually  well 
borne,  and  is  recovered  from  rapidly.     As  contrasted  with  the  disease  in  adult 
life,  the  cardio-pulmonary  distress  is  of  a  comparatively  trifling  character  through 
the  greater  part  of  the  attack. 
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While  many  names  have  been  applied  to  this  disease  in  the  past,  such  as 
"croupous  pneumonia,"  "fibrinous  pneumonia,"  etc.,  the  term  "  lobar  pneumonia  " 
is  now  universally  adopted.  Perhaps,  however,  this  term  will  in  time  be  changed 
for  one  which  emphasizes  less  the  pulmonary  affection,  and  expresses  better  the 
fact  that  it  is  a  pneumococcal  fever  with  local  lesions  in  the  lungs.  There  is  much 
to  he  said  for  the  inclusion  of  this  affection  amongst  the  general  fevers,  as  has  been 
done  in  some  textbooks,  and  not  amongst  the  special  diseases  of  the  lungs. 

Lohar  pneumonia  is  neither  epidemic  nor  contagious  in  the  ordinary  sense  of 
the  term.  In  a  well-ventilated  hospital  ward  one  does  not  see  the  disease  spread 
to  other  patients.  Certain  cases  have  been  recorded  in  which  several  members  of 
the  same  family  were  attacked  simultaneously  or  in  rapid  succession — a  fact 
which  points  to  a  certain  degree  of  contagiousness,  which  is  probably  engendered 
by  unhealthy  surroundings.  It  is  by  no  means  rare  for  the  same  child  to  suffer 
from  more  than  one  attack  of  lobar  pneumonia,  even  within  a  year,  so  that  an  attack 
does  not  produce  immunity  for  any  length  of  time,  and  may  even  appear  to 
predispose  the  system  to  fresh  infection. 

.(Etiology. — Lobar  pneumonia  is  due  to  an  infection  of  the  lung  by  the  pneumo- 
coccus.  It  is  true  that  other  organisms'may  produce  an  inflammation  of  the  lungs 
which  is  lobar  in  distribution — e.g.,  the  streptococcus,  and  possibly  the  influenza 
bacillus — but  the  typical  disease,  running  a  typical  course,  is  due  to  pneumococcal 
infection. 

Little  is  known  about  the  predisposing  circumstances.  The  organisms  are 
probably  always  present  in  the  mouth  and  naso-pharynx,  and  are  more  numerous, 
and  therefore  more  dangerous,  when  these  are  in  an  unhealthy  condition.  Certainly 
the  cold  months  of  the  year,  and  more  especially  the  early  spring,  are  responsible 
for  the  greater  number  of  attacks.  So  that  cold  weather  and  exposure  to  cold  may 
be  regarded  as  important  serological  factors.  Early  infancy  is  no  bar  to  pneumo- 
coccal infection  of  the  lungs,  which  may  occur  even  during  the  first  three  months 
of  life.  As  contrasted  with  other  pulmonary  affections,  a  striking  feature  is  the 
liability  of  well-nourished,  healthy-looking  children  to  be  attacked.  When  a 
healthy  infant  is  seized  with  what  is  manifestly  pulmonary  inflammation,  the 
probability  is  that  this  will  turn  out  to  be  lobar  pneumonia  rather  than  broncho- 
pneumonia. In  the  course  of,  or  convalescence  from,  infective  fevers — e.g.,  measles 
and  hooping-cough — while  broncho-pneumonia  is  by  far  the  commonest  form  of 
pulmonary  inflammation,  the  occurrence  of  lobar  pneumonia  is  by  no  means  rare. 
In  some  cases  a  history  of  falling  downstairs  or  other  form  of  injury  within  twenty- 
four  hours  of  an  attack  seems  to  suggest  that  traumatism  may  directly  predispose 
the  system  to  this  disease. 

Influenza  is  often  complicated  with  lobar  pneumonia.  When  influenza  is 
epidemic,  the  association  is  usually  clear,  and  the  combination  may  lead  to  a  very 
severe  type  of  pulmonary  inflammation.  At  other  times  it  has  too  often  been  the 
custom  to  assume  that  pneumonia  developing  with  unusual  symptoms  or  running 
an  unusual  course  was  influenzal  in  origin.  This  assumption  is  in  many  cases 
groundless,  and  lobar  pneumonia  has  sufficient  variety  in  its  own  manifestations 
without  calling  in  a  supposititious  influenza  to  account  for  them  when  they  seem  to 
be  outside  the  ordinary  course. 

Symptomatology.— As  lobar  pneumonia  in  childhood  may  pursue  a  course 
identical  with  that  in  adult  life,  it  will  not  be  necessary  to  enter  fully  into  all  the 
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ordinary  signs  and  symptoms.  We  shall  rather  emphasize  the  characteristics  of 
the  disease  as  it  occurs  in  childhood. 

In  the  early  stages  of  the  disease  the  diagnosis  is  by  no  means  easy,  and  more 
is  to  be  learned  from  the  history  of  the  onset  and  the  appearance  of  the  patient 
than  from  an  examination  of  the  lungs.  Especially  is  this  the  case  in  infants, 
for  an  infant  lying  quietly  in  its  mother's  arms  may  show  definite  and  unmistakable 
symptoms  of  pneumonia.  This  same  infant,  after  being  undressed  for  an  examina- 
tion of  the  chest,  may  become  such  a  terrified,  shrieking,  kicking  mass  of  humanity 
that  one  can  learn  nothing.  In  many  cases  in  the  early  stages  there  are  no  abnormal 
physical  signs  present  in  the  lungs. 

Lobar  pneumonia  usually  begins  as  well  as  ends  with  a  crisis.  The  sudden 
onset,  with  the  development  of  acute  symptoms,  is  quite  as  striking  as  the  sudden 
termination,  with  the  cessation  of  acute  symptoms.  A  child  has  been  apparently 
in  good  health,  when  suddenly,  or  after  slight  malaise,  an  attack  of  vomiting  comes 
on  ;  he  shivers  and  complains  of  feeling  cold,  for  rigors  are  not  characteristically 
present  in  childhood  ;  and  there  may  be  superadded  epistaxis,  or  severe  headache, 
or  convulsions,  or  diarrhoea.  The  important  thing  to  note  is  that  from  the  onset 
the  child  is  definitely  and  visibly  ill,  and  that  within  a  few  hours  the  skin  is  pun- 
gently  hot,  the  face  is  flushed,  the  temperature  has  risen  considerably,  and  the 
breathing  is  increased  in  frequency.  According  to  the  nature  of  the  infection 
and  the  state  of  the  system,  he  may  become  restless  and  delirious,  or  may  be  plunged 
into  a  drowsy  or  stuporous  condition.  This  early  stage  is  not  usually  under  medical 
supervision,  and  it  is  important,  therefore,  to  get  a  statement  as  to  the  exact  con- 
dition at  the  onset  and  for  the  following  twelve  hours.  In  a  certain  number  of 
cases,  and  more  especially  when  another  disease  is  already  present,  the  onset  may 
not  be  marked  by  any  definite  symptoms,  and  the  insidious  nature  of  the  attack 
may  suggest  rather  enteric  fever  or  general  tuberculosis  than  pneumonia. 

In  the  early  stages — i.e.,  during  the  first  four  or  five  days — the  breathing  is 
specially  worthy  of  careful  observation,  as  it  presents  many  changes  which  are 
more  characteristic  than  in  the  pneumonia  of  adult  life.  It  is  very  important  to 
observe  it  when  the  child  is  lying  quietly,  as  the  least  emotion  or  physical  dis- 
turbance brings  in  voluntary  movements  of  respiration,  which  alter  the  character. 
Pure  pneumonic  breathing  in  childhood  presents  the  following  characteristics  in 
the  early  stages  : 

1 .  The  breathing  is  very  frequent  from  the  onset,  increasing  in  rapidity  out  of 
proportion  to  the  rise  in  temperature.  The  number  of  respirations  may  reach 
40,  60,  80,  or  even  100  per  minute. 

2.  In  character  the  breathing  is  shallow  or  superficial,  and  from  this  fact  the 
increased  frequency  may  easily  be  overlooked.  The  bystander  sees  nothing  in  the 
face  or  in  the  chest  movements  of  the  patient  to  suggest  tachypnoea ;  but  if  he 
places  a  hand  on  the  abdomen,  the  rapid,  shallow  breathing  will  be  at  once  detected. 

3.  The  breathing  is  chiefly  abdominal,  slightly  lower  costal,  and  scarcely  at  all 
upper  costal.  In  other  words,  it  is  natural  breathing  accelerated.  If  upper  costal 
movement  is  at  all  marked,  one  may  be  quite  sure  that  there  is  some  other  cause 
than  a  patch  of  pneumonic  consolidation. 

4.  An  inverted  type  of  respiratory  rhythm  is  frequently  present.  The  normal 
respiratory  cycle  is  inspiration,  expiration,  pause,  the  pause  being  the  imperceptible 
termination  of  the  expiration.  Very  frequently  in  pneumonia  this  cycle  is  in- 
verted, and  becomes  expiration,  inspiration,  pause,     There  is  a  distinct  abnormality 
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about  this  process,  both  the  expiration  and  the  pause  being  accompanied  by 
muscular  action,  and  not  merely  passive,  as  in  ordinary  breathing.  During  ex- 
piration the  air  is  forcibly  driven  out  of  the  chest,  a  rapid  inspiration  follows,  and 
during  the  pause  the  air  is,  as  it  were,  held  up  in  the  chest,  the  vocal  cords  being 
closed.  This  phenomenon  may  occasionally  be  seen  in  children  under  other  con- 
ditions, as,  for  example,  after  a  fit  of  crying,  but  in  pneumonia  it  may  persist  for 
hours  or  days.  It  is  by  no  means,  however,  a  constant  symptom  either  in  all 
cases  or  in  any  one  individual  patient ;  but  when  present  it  is  of  very  great  diagnostic 
value  in  at  once  suggesting  pneumonia  in  a  case  which  may  have  been  obscure. 
In  many  cases  of  this  inverted  rhythm  the  breathing  is  quite  quiet ;  but  if  the 
expiration  is  specially  forcible,  there  may  be  audible  "panting"  or  "grunting," 
or  a  nasal "  whiffle."  This  inverted  type  of  breathing  may  be  noticed  on  inspection 
of  the  patient,  or  it  may  first  attract  attention  during  auscultation.  If  one  is 
auscultating  a  consolidated  part  of  the  lung,  one  may  be  struck  by  the  fact  that 
the  bronchial  or  tubular  element  is  louder  during  inspiration  than  expiration — 
i.e.,  the  reverse  of  what  usually  occurs.  The  fact,  of  course,  is  that  with  tho 
inverted  type  of  breathing  the  apparently  inspiratory  sounds  are  really  expiratory, 
and  one  has  been  misled  by  the  altered  position  of  the  pause  in  the  respiratory  cycle. 
Associated  with  this  inverted  rhythm  there  is  a  peculiar  action  of  the  alee  nasi 
which  is  not  seen  in  any  other  affection.  A  slight  inspiratory  dilatation  of  the  narcs 
is  common  in  childhood  under  any  excitement,  and  a  marked  increase  of  this 
dilatation  when  any  obstruction  of  the  respiratory  passages  is  present.  This  last 
is  characteristically  shown  in  broncho-pneumonia.  In  all  writings  on  lobar  pneu- 
monia one  finds  mentioned  "  an  exaggerated  movement  of  the  alte  nasi,"  and  when 
this  is  described  it  is  stated  to  be  an  inspiratory  dilatation.  It  will  be  found  that 
there  is  no  such  inspiratory  dilatation  of  tho  nares  in  uncomplicated  pneumonia, 
because  there  is  no  such  obstruction  of  tho  air-passages  as  would  produce  it. 
Nevertheless,  there  is  often  in  pneumonia  an  exaggerated  movement  of  the  also 
nasi,  but  it  consists  of  an  expiratory  dilatation.  It  occurs  during  or  at  the  end  of 
expiration,  and  it  occurs  only  in  association  with  the  inverted  type  of  respiration 
to  which  reference  has  been  made.  The  method  of  its  production  is  probably  as 
follows  :  In  the  inverted  type  of  breathing  the  expiration  is  forcible,  and  air  is 
driven  out  with  a  certain  explosive  force,  so  that  the  air  rushing  through  the  nostrils 
distends  the  lax  alae  nasi. 

5.  In  rare  cases  there  may  be  observed  irregular  cerebral  breathing.  Some 
ten  or  twelve  rapid  respirations  are  taken,  and  then  comes  a  complete  pause  or 
a  temporary  slowing,  followed  by  rapid  respirations  again.  This  is  sometimes 
described  as  "  cycle  "  breathing. 

6.  There  is  a  complete  absence  of  that  distressed  and  anxious  look  on  the 
patient's  face  which  is  usual  in  pulmonary  affections  associated  with  rapid  breathing. 
The  child  may  be  sitting  up  in  bed,  breathing  60  to  the  minute,  with  a  perfectly 
placid  expression  of  face,  and  evidently  not  suffering  from  orthopncea  ;  or  the  child 
may  be  lying  down,  looking  as  if  suffering  from  a  severe  toxemia,  but  not  presenting 
that  anxious  and  distressed  look  which  is  so  marked  a  feature  in  pulmonary  obstruc- 
tion, as,  for  example,  in  broncho-pneumonia. 

7.  The  signs  of  obstructive  breathing  are  entirely  absent.  There  is  no  over-action 
of  the  upper  costal  region,  the  sterno-mastoid  and  scalene  muscles  are  not  con- 
tracting actively,  there  is  no  suprasternal  or  infracostal  retraction,  and  the  chest 
18  not  kept  fully  or  ovor  expanded. 
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8.  The  change  in  tlie  pulse-respiration  ratio  which  is  so  characteristic  of  pneu- 
monia in  adult  life  is  not  so  well  marked  in  early  childhood.  The  pulse-rate  is 
usually  high,  running  up  to  120,  140,  or  160  per  minute,  but  without  any  symptoms 
of  cardiac  distress.  Even  in  infancy  one  can  determine  that  the  respiratory  rate 
has  increased  out  of  proportion  to  the  number  of  cardiac  pulsations.  With  a 
respiratory  rate  of  60  per  minute  one  would  expect  under  normal  relations  a  pulse- 
rate  of  240  per  minute — a  rate  which  is,  of  course,  never  attained.  So  that  even 
in  infants  there  is  a  certain  retardation  of  the  cardiac  rate.  In  older  children  the 
characteristic  pulse-respiration  ratio  of  pneumonia  in  adult  life  may  he  exactly 
reproduced. 

These  different  characteristics  of  the  breathing — increased  frequency,  shallow- 
ness, absence  of  distress,  inverted  rhythm,  and  inverted  action  of  the  ahe  nasi — 
are  so  valuable  in  the  diagnosis  of  pneumonia  that  one  naturally  goes  a  step  farther 
and  seeks  for  an  explanation  of  them.  The  explanation  of  the  respiratory  changes 
usually  given  is  that  they  are  dependent  on  the  pulmonary  condition  of  consolida- 
tion and  congestion.  There  are  many  difficulties  in  the  way  of  accepting  this  view. 
The  alterations  in  the  breathing  may  be  fully  developed  long  before  there  are  any 
recognizable  pulmonary  changes  ;  they  may  persist  unchanged  while  rapid  advances 
in  pulmonary  consolidation  are  going  on  ;  and  they  may  disappear  more  or  less 
abruptly  at  the  crisis,  while  the  pulmonary  condition  is  still  unaltered.  In  pneu- 
monia a  small  amount  of  pulmonary  engorgement  may  be  accompanied  by  great 
respiratory  disturbance,  while,  on  the  other  hand,  a  large  area  of  consolidation 
may  be  accompanied  by  slight  respiratory  disturbance.  The  pain  of  pleurisy 
has  been  suggested  by  Eustace  Smith  and  others  as  the  cause  of  the  "  panting  " 
or  "  grunting  "  breathing,  with  the  inverted  type  of  respiration,  to  which  reference 
has  been  made.  The  child,  it  is  said,  holds  its  breath  and  lets  go  with  a  "  pant  " 
or  a  "  grunt."  This  type  of  breathing,  however,  will  be  found  to  be  characteristic- 
ally marked  when  there  is  no  pleurisy  and  no  pain.  If  there  is  one  thing  one  can 
tell  decidedly  about  a  child  from  the  appearance,  it  is  the  presence  or  absence  of 
pain,  and  in  no  condition  is  this  more  clearly  shown  than  in  pneumonia.  It  has 
also  been  suggested  that  the  inverted  rhythm  is  really  an  improvement  on  the 
normal  type  of  breathing,  in  that  it  allows  of  the  patient's  retaining  a  larger 
quantity  of  fresh  air  in  the  lungs  during  the  respiratory  pause  for  the  purpose  of 
oxygenating  the  blood.  The  pause  coming  at  the  end  of  inspiration  allows  of  a 
a  more  prolonged  and  active  interchange  of  gases.  This  explanation  is  at  first 
sight  rather  plausible  ;  but  if  it  were  correct,  in  all  probability  Nature  would  have 
made  physiological  breathing  to  be  of  this  character.  If  anyone  tries  this  for 
himself,  it  will  be  found  that  it  is  a  most  uncomfortable  form  of  breathing  to  carry 
out  voluntarily  for  any  length  of  time,  and  yet  in  pneumonia  it  appears  as  an  easy 
and  natural  action.  As  a  useful  working  hypothesis,  it  may  be  suggested  that  the 
respiratory  and  cardiac  phenomena  of  pneumonia  are  not  primarily  pulmonary  or 
cardiac  in  origin,  but  are  due  to  a  disturbance  of  the  respiratory  and  cardiac  centres 
in  the  medulla.  These  centres  are  in  close  relation  to  each  other,  and  also  to  the 
nuclei  of  the  vagi  nerves.  Branches  of  the  vagus  pass  from  each  lung  to  the  medulla, 
and  convey  to  the  centre  those  impulses  which  regulate  the  respiratory  movements 
in  accordance  with  the  requirements  of  the  lungs.  Other  branches  of  the  vagus 
pass  from  the  medulla  to  the  heart,  and  control  the  rapidity  and  strength  of  its 
movements.  If  we  assume  that  there  is  some  disturbance  in  those  medullary 
centres,  provoked  either  by  the  pneumonic  focus  acting  through  tho  vagus,  or  more 
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directly  through  the  toxins  circulating  in  the  blood,  we  can  easily  find  an  explana- 
tion of  the  changes  in  the  respiration  and  the  heart's  action  which  have  been  referred 
to.  In  the  early  stages  the  disturbance  would  appear  to  take  the  form  of  stimula- 
tion of  the  medullary  centres,  with  resulting  disordered  action,  while  as  the  disease 
progresses  the  tendency  is  for  a  paresis  or  paralysis  of  the  centres  to  develop. 

Pain  may  be  complained  of  over  the  site  of  the  inflammation,  and  is  due  to 
accompanying  pleurisy.  It  is  by  no  means  so  frequently  met  with  as  in  adult  life, 
but  when  present  it  is  of  great  diagnostic  value  in  suggesting  the  nature  of  an  other- 
wise obscure  attack  of  fever.  The  presence  of  active  pleurisy  may  be  shown  by 
the  catchy  breathing,  the  increase  of  pain  on  deep  respiration,  and  by  pleuritic 
friction.  In  many  cases  the  pain  is  referred  entirely  to  the  abdomen,  and  all  that 
can  be  learned  from  the  young  patient  is  that  there  is  a  "  pain  in  the  stomach." 
When  localization  is  possible,  the  pain  will  be  found  to  be  in  the  abdominal  wall 
on  the  same  side  as  the  lesion.  Should  this  happen  to  be  on  the  right  side  and  in 
the  region  of  the  iliac  fossa,  a  suspicion  of  appendicitis  will  arise.  The  combination 
of  pyrexia,  vomiting,  and  pain  in  the  right  iliac  fossa,  has  sometimes  led  to  this 
diagnosis  being  made  and  immediate  operation  carried  out,  and  later  it  has  been 
found  that  an  attack  of  lobar  pneumonia  was  the  cause  of  all  the  symptoms.  This 
mistake  can  easily  be  avoided  if  in  the  case  of  all  attacks  of  acute  abdominal  pain 
in  children  a  careful  examination  is  made  both  of  the  abdomen  and  of  the  lungs. 
In  lobar  pneumonia  one  will  find  that,  although  pain  and  tenderness  are  present 
in  the  abdominal  wall,  there  is  not  the  marked  abdominal  rigidity  and  deep  tender- 
ness that  accompany  visceral  disease,  such  as  appendicitis.  The  pain  is  really 
referred  from  the  costal  nerves  in  the  lower  part  of  the  pleural  region  to  their 
peripheral  endings  in  the  abdominal  wall,  and  is  associated  with  a  pneumonia  of  a 
lower  lobe.  Confirmation  of  this  will  be  obtained  on  a  careful  examination  of  the 
lungs  and  of  the  nature  of  the  breathing.  In  very  rare  cases  one  may  find  that  the 
abdominal  pain  is  due  to  an  associated  pneumococcal  peritonitis,  localized  to  the 
right  iliac  fossa  or  elsewhere.  Here  the  diagnosis  is  by  no  means  easy,  and  repeated 
examinations  must  be  made.  As  a  rule  the  referred  abdominal  pain  in  pneumonia 
subsides  quickly  when  the  patient  is  kept  at  rest.  Another  and  very  severe  form 
of  pain  is  that  associated  with  diaphragmatic  pleurisy  accompanying  pneumonia 
of  a  lower  lobe,  and  is  manifested  by  the  extreme  distress  on  even  shallow  breathing. 
Cough  is  not  usually  a  troublesome  symptom  in  uncomplicated  lobar  pneumonia. 
Many  children  pass  through  the  whole  illness,  including  complete  resolution,  with 
only  a  slight  occasional  cough.  Resolution  of  the  lung  is  usually  carried  out 
through  the  blood,  and  not  by  expectoration  of  the  broken-down  exudation.  If 
catarrh  of  the  larger  bronchial  tubes  is  present,  as  often  happens,  coughing  is  more 
frequent  and  troublesome.  The  characteristic  sputum  is  not  available  for  diag- 
nostic purposes  in  the  case  of  children,  who  rarely  expectorate.  Delirium  and 
screaming  may  be  present,  and  by  some  writers  this  symptom  is  regarded  as  being 
characteristic  of  an  apical,  as  contrasted  with  a  basal,  pneumonia.  It  is  difficult 
to  obtain  exact  statistics,  but  as  delirium  may  certainly  occur  in  connection  with  a 
basal  pneumonia,  its  value  in  determining  the  site  of  the  exudation  is  not  great. 
A  well-marked  tache  cerebrale  can  often  be  elicited. 

The  temperature  chart  may  be  the  typical  one,  the  fever  soon  rising  to  103°  or 
104°  F.,  and  oscillating  but  slightly  along  the  line  until  the  crisis  occurs.  On  the 
other  hand,  a  diurnal  range  of  two  or  three  degrees  is  not  uncommon,  and  this  is 
more  frequently  the  case  during  the  first  two  years  of  life  than  later.     One  must 
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also  be  prepared  to  meet  with  cases  of  pneumonia  in  which  the  temperature  oscil- 
lates from  day  to  day  in  a  most  uncharacteristic  way,  and  makes  the  diagnosis 
uncertain,  until  there  occurs  a  sudden  cessation  of  all  fever,  usually  between  the 
fifth  and  seventh  days  of  the  attack.  It  is  to  be  noted,  however,  that,  as  con- 
trasted with  other  fevers  of  a  hectic  type,  the  temperature,  even  when  irregular, 
does  not  during  the  course  of  the  illness  usually  fall  to  normal  or  subnormal.  A 
-pseudo-crisis  is  a  very  common  prelude  to  the  real  crisis  in  childhood,  and  is  accom- 
panied by  a  lull  in  the  severity  of  the  symptoms,  which,  however,  return  in  full 
force  with  the  subsequent  rise  in  temperature.    A  crisis  in  two  stages,  as  this  may 
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Via.  27. — Female  aged  Two  Yeaks  :    Lobar  Pneumonia  of  Bight  Upper 
Lobe  ;  Recovery. 

Chart  of  a  rather  prolonged  attack,  with  marked  pyrexia,  and  subnormal  temperature  after 

the  crisis. 

be  called,  is  probably  better  for  the  patient  than  a  sudden  drop  of  from  seven  to  nine 
degrees  in  temperature,  as  one  sometimes  sees.  The  crisis  occurs  in  the  majority 
of  cases  between  the  fifth  and  the  seventh  days  of  the  illness.  It  may  occur  as  early 
as  the  second  day  or  as  late  as  the  twenty-first.  An  abortive  attack  of  pneumonia 
is  one  in  which  the  crisis  occurs  on  the  second  or  third  day,  and  this  is  quite  a 
common  condition  in  young  children.  The  physical  signs  in  tho  lung  may  be  slight 
or  absent,  but  all  the  other  symptoms  of  the  disease  are  present,  and  the  early  crisis 
s  the  only  feature  which  marks  this  form  from  an  ordinary  attack  of  pneumonia. 
With  a  unilobar  attack  of  pneumonia  the  crisis  is  rarely  delayed  beyond  the  tenth 
day,  but  may  not  occur  until  the  fourteenth  day.     The  prolongation  of  the  illness 
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beyond  the  tenth  day  naturally  increases  the  gravity  of  the  patient's  condition. 
Reginald  Miller  has  classified  the  causes  of  protracted  pyrexia  as  follows : 
(1)  Protracted  simple  (non-spreading)  pneumonia  ;  (2)  protracted  spreading  or 
recurrent  pneumonia  ;  (3)  imperfect  resolution  ;  (4)  bacterial  complications  other 
than  pneumonic  ;  and  (5)  toxsemic  complications. 

While  the  usual  termination  of  the  attack  is  marked  by  a  crisis,  cases  occur 
in  which  it  is  by  lysis.  If  the  temperature  is  taken  at  frequent  intervals  during 
the  critical  period,  it  will  be  seen  that  the  so-called  "  crisis  "  is  a  steady  fall  of  tern- 
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Fig.   28.  —  Female,    aged    Fieteen   Months  :    Lobak    Pneumonia    op    Left    Lower 

Lobe. 

Daily  chart  showing  normal  course  of  disease,  except  for  the  markedly  swinging  temperature. 


perature,  lasting  from  twelve  to  twenty-four  hours,  and  that  the  important  feature 

is  that  this  fall  represents  the  end  of  the  pyrexial  stage.     After  the  temperature 

has  reached  normal  it  may  rise  again,  and  this  is  usually  due  to  the  extension  of 

the  disease  to  another  lobe,  or  to  the  development  of  some  complication,  such  as 

empyema  or  otitis.     In  early  life  the  crisis  is  not  usually  attended  with  the  same 

tendency  to  collapse  as  in  adult  life,  and  if  sweating  or  diarrhoea  occur,  it  is  not  as 

a  rule  so  severe.     With  the  crisis  the  flow  of  urine  becomes  markedly  increased, 

and  the  amount  of  chlorides  passed  in  the  urine,  previously  diminished,  soon  becomes 

excessive. 

24 
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The  presence  of  a  marked  leucocytosis  may  give  valuable  aid  in  the  diagnosis 
in  a  doubtful  case.  The  white  cells  in  pneumonia  are  usually  increased  from 
20,000  to  30,000,  and  may  reach  a  much  higher  figure,  but  an  absence  of  leucocytosis 
may  be  associated  with  either  a  very  mild  or  a  very  severe  case  of  pneumonia,  so 
that  the  condition  of  the  patient  must  be  considered  in  settling  this  point.    Herpes 
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Fig.  29. — Male,  aged  Six  Years  :  Lobar  Pneumonia  of  Left  Lower  Lobe  ;  Recovery. 
Chart  showing  that  temperature,  pulse,  and  respiration  may  run  a  corresponding  course. 

labialis  is  a  valuable  confirmatory  sign  in  pneumonia,  but  is  only  exceptionally 
present.  The  herpetic  eruption  may  be  on  the  same  or  the  opposite  side  to  the 
lesion,  it  may  be  unilateral  or  bilateral,  and  may  be  so  extensive  as  to  affect  the 
whole  of  one  side  of  the  face. 

Albuminuria  is  frequently  present,  as  in  all  pyrexial  affections  in  childhood,  and 
is  of  no  special  importance  when  unaccompanied  by  other  evidences  of  renal  disease. 
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A  condition  of  pneumococcal  nephritis  will  be  referred  to  later.  Percy  Kidd  has 
recorded  the  case  of  a  boy,  four  and  a  half  years  old,  who  developed  anasarca 
of  the  renal  type  without  albuminuria  nine  days  after  the  crisis,  associated  with 
empyema.    This  cedema  passed  off  in  a  few  days. 

The  physical  signs  in  the  lungs  may  be  the  same  as  in  adult  life,  because  the 
same  three  stages  of  exudation,  consolidation,  and  resolution,  occur  in  childhood. 
Certain  differences  are  to  be  observed  in  childhood,  partly  owing  to  the  clinical 
course  of  the  disease,  and  partly  owing  to  anatomical  conditions.  In  many  cases 
of  pneumonia  in  infants  and  children  the  appearance  of  physical  signs  in  the  lungs 
is  delayed  until  the  fourth  or  fifth  day,  and  in  some  they  never  appear  at  all. 
Without  going  the  length  of  saying  that  pneumonia  may  run  its  course  without  any 
pulmonary  exudation  at  all — for  a  local  exudation  in  the  lungs  is  probably  the 
primary  source  of  irritation  in  the  vast  majority  of  cases — it  is  certain  that  one  meets 
with  cases  in  which  a  brief  impairment  of  resonance  or  a  few  crepitations  are  all 
the  physical  signs  which  are  to  be  recognized  in  the  lungs  during  the  course  of  an 
otherwise  typical  attack. 

It  is  sometimes  stated  that  the  consolidation  is  so  deeply  seated  that  the  physical 
signs  are  not  recognizable  at  the  surface,  but  this  is  much  less  likely  to  be  the  case 
in  infants  and  children  than  in  adults,  owing  to  the  small  size  of  the  chest.  It 
is  a  common  experience  for  one  to  examine  a  chest  carefully  without  finding  any 
physical  signs  of  pneumonia,  and  on  re-examination  a  few  hours  later  to  find  exten- 
sive consolidation  with  all  the  usual  signs.  This  sudden  development  of  fibrinous 
exudation  in  the  course  of  the  disease  is  often  very  striking,  and  emphasizes  the 
importance  of  frequent  examination  of  the  chest  until  the  diagnosis  is  quite  clear. 

The  first  abnormal  sign  detected  may  be  a  diminution  in  the  breath  sounds 
over  the  affected  area,  as  contrasted  with  the  harsh  puerile  breathing  over  the 
opposite  lung,  and  this  may  lead  to  an  erroneous  view  that  the  area  of  exaggerated 
breath  sounds  is  really  the  site  of  the  pneumonia.  Diminution  of  breath  sounds 
is  a  much  more  important  sign  of  disease  in  childhood  than  exaggeration.  In  some 
cases  it  may  be  necessary  to  adopt  special  measures  in  order  to  elicit  the  physical 
signs  of  pneumonia.  If  the  child  is  breathing  in  a  rapid  and  shallow  manner, 
we  may  hear  nothing  but  vesicular  breathing  without  accompaniments  ;  but  if  he 
be  made  to  breathe  deeply,  as  on  coughing  or  crying,  one  can  often  hear  a  burst  of 
crepitations  or  the  high-pitched  tubular  breathing  which  clinches  the  diagnosis. 
Another  method  of  securing  the  same  result  is  to  lay  the  child  on  one  side  of  the 
chest  and  examine  the  lung  which  is  uppermost.  The  air  will  be  found  to  enter 
this  lung  more  freely  than  when  both  lungs  are  acting  equally.  The  child  is  then 
turned  on  the  opposite  side  for  the  examination  of  the  other  lung.  A  change  of 
position  from  lying  down  to  sitting  up,  and  vice  versa,  may  so  increase  the  depth  of 
the  breathing  that  latent  signs  are  elicited.  It  is  easy  to  tell  an  adult  patient  to 
breathe  deeply,  but  with  a  young  child  both  precept  and  example  are  frequently  of 
no  use.  The  conduction  of  signs  from  one  side  of  the  chest  to  the  other  is  much 
more  puzzling,  and  more  common  in  childhood  than  in  adult  life.  On  auscultation 
of  the  chest  one  may  hear  the  characteristic  bronchial  breathing  and  crepitations 
over  both  lungs,  and  this  applies  more  especially  to  the  back.  It  may  be  concluded 
that  the  patient  is  suffering  from  double  pneumonia,  while  as  a  matter  of  fact  only 
one  lung  is  affected,  and  the  sounds  heard  over  the  dull  area  are  transmitted  by 
the  spine  to  the  adjoining  sound  lung.  More  careful  examination  will  show,  not 
only  that  the  signs  are  louder  over  one  lung,  but  also  that  impairment  of  resonance 
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is  confined  to  one  lung.  In  the  absence  of  dulness  or  impaired  resonance  one  should 
not  diagnose  double  pneumonia,  however  loud  the  transmitted  sounds  may  be. 
In  the  examination  of  the  chest  in  children  the  bases  of  the  lungs  are  usually  fully 
examined,  but  it  is  well  also  to  remember  the  three  apices — the  apex  of  the  upper 
lobe,  the  apex  of  the  lower  lobe,  and  the  apex  of  the  axilla — for  in  one  or  other  of 
these  places  evidences  of  pulmonary  consolidation  are  often  found  when  they  are 
absent  elsewhere. 

Types  of  the  Disease. — As  a  rule  one  lobe  of  the  lung  is  affected,  and,  taking 
the  order  of  frequency,  we  find  that  the  left  lower  lobe  is  most  commonly  affected, 
next  the  right  upper,  then  the  right  lower,  and  lastly  the  left  upper.  At  times  one 
can  distinguish  a  limitation  of  the  disease  to  the  middle  lobe  of  the  right  lung, 
but  as  a  rule  it  is  involved  with  the  right  upper  lobe.     The  disease  is  not  always  a 
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Fig.  30.— Male,   aged   Kight  Months  :   Double  Lobar  Pneumonia,  affecting  Fibst  the 
Right  Lower  and  then  the  Left  Lower  Lobe. 


unilobar  one,  and  a  "  creeping  "  or  "  wandering  "  type  of  pneumonia  may  occur. 
The  initial  attack  may  have  run  its  course  in  the  usual  way,  with  a  more  or  less 
complete  crisis,  but  the  symptoms  of  acute  illness  recur  with  high  fever.  If  this  is 
due  to  the  creeping  type  of  pneumonia,  physical  examination  will  show  the  signs 
of  pneumonia  in  another  lobe,  either  of  the  same  or  of  the  opposite  lung.  This 
process  may  be  repeated  until  all  the  lobes  of  both  lungs  have  been  involved,  and 
yet  recovery  may  follow.  In  favourable  cases  rapid  resolution  takes  place  in  the 
lobes  which  have  been  affected,  so  that  their  function  is  restored  in  time  to  replace 
the  loss  of  function  in  others  which  have  become  consolidated.  The  result  of  this 
form  of  pneumonia  is  to  prolong  the  disease,  and  the  real  crisis  may  be  delayed  for 
three  weeks.  It  is  sometimes  said  that  this  wandering  or  spreading  form  of 
pneumonia  is  characteristic  of  influenza,  but  it  may  occur  quite  independently 
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of  any  other  signs  of  that  affection.  In  some  cases  a  double  lobar  pneumonia  is 
present  from  the  onset,  one  lobe  of  each  lung  being  affected,  and  most  commonly 
the  two  lower  lobes.  Such  a  condition  is  usually  associated  with  a  severe  illness, 
both  from  the  increased  constitutional  disturbance  and  the  local  interference  with 
respiration  and  the  cardio-pulmonary  circulation. 

While  in  most  cases  of  pneumonia — even  in  those  in  which  the  objective  pul- 
monary signs  are  quite  latent  for  some  days — it  is  possible  for  the  unbiassed 
observer  to  diagnose  with  considerable  accuracy  the  nature  of  the  disease  at  an 
early  stage,  there  occur  others  in  which  the  poison  seems  to  attack  with  virulence 
some  other  organ  than  the  lung.  The  result  of  this  is  that  we  are  apt  to  con- 
centrate our  attention  on  the  organ  chiefly  affected  as  regards  physical  signs,  and 
miss  the  real  disease  in  the  background.  More  especially  is  this  the  case  in  the 
cerebral  type  of  pneumonia.  Certain  nervous  phenomena  are  common  in  all  cases 
of  pneumonia  in  children.  Amongst  these  are  vomiting,  headache,  delirium,  or 
convulsions,  at  the  onset.  In  some  cases  these  symptoms  do  not  subside,  but  be- 
come more  aggravated  day  by  day.  Hence  the  term  "  cerebral  pneumonia  "  is 
in  common  use.  The  child  may  from  the  onset  continue  in  a  drowsy,  lethargic 
state,  crying  out  when  disturbed,  and  wishing  only  to  be  left  alone.  One  can  often 
observe  cases  in  which  a  drowsy  languor  or  complete  apathy  persists  all  through 
an  attack  of  pneumonia,  and  after  the  crisis  the  child  seems  to  wake  up  as  from  a 
long  dream,  a  wide-awake  being  again.  Extreme  tremulousness  of  the  hands  and 
of  the  tongue  is  often  a  marked  feature.  In  other  cases  the  nervous  symptoms  are 
of  a  more  active  type.  There  may  be  screaming  and  delirium  at  night.  Headache 
may  be  severe,  and  convulsions,  head  retraction,  opisthotonos,  and  rigidity  of  all 
the  limbs,  may  be  present.  In  short,  the  clinical  picture  of  meningitis  may  be  so 
exactly  reproduced  that  one  does  not  hesitate  to  make  a  diagnosis  of  that  affection. 
As  a  matter  of  experience,  we  find  that  the  above  symptoms  may  be  produced  by 

(1)  the  poisoning   of   the  cerebral   tissues  by  the  pneumococcus  or  its  products  ; 

(2)  an  acute  inflammation  of  the  middle  ear,  frequently  suppurative,  and  also 
pneumococcal  in  origin  ;  or  (3)  actual  pneumococcal  meningitis.  This  last  is 
extremely  rare.  As  regards  the  first,  the  condition  known  as  meningism,  if  it  is 
not  recognized  before  the  crisis,  it  will  be  apparent  soon  after,  since  the  symptoms 
as  a  rule  cease  abruptly  with  the  fall  in  temperature.  The  second  condition — 
namely,  inflammation  of  the  middle  ear — will  be  referred  to  later. 

Another  puzzling  form  of  pneumonia  is  that  in  which  the  gastro-intestinal 
canal  is  the  seat  of  great  disturbance,  probably  from  direct  infection.  Vomiting 
is  present,  the  tongue  rapidly  becomes  inflamed  and  furred,  all  appetite  is  lost,  the 
abdomen  becomes  distended  and  hard,  and  sometimes  tender,  and  rather  severe 
and  intractable  diarrhoea  sets  in.  When  these  signs  are  obtrusive  in  a  child  mani- 
festly ill,  with  continued  fever,  and  when  the  signs  of  pulmonary  disease  are  more 
or  less  latent,  it  is  easy  for  the  medical  attendant  to  be  led  astray  for  a  time,  and  a 
diagnosis  of  typhoid  fever  is  sometimes  made.  The  symptoms  themselves  do  not 
call  for  any  active  treatment,  save  when  tympanites  is  marked,  and  the  pressure 
upwards  of  the  diaphragm  seriously  impedes  respiration  in  the  later  stages  of  the 
disease. 

A  further  type  of  pneumonia  in  which  the  symptoms  may  at  first  puzzle  one 
is  that  in  which  a  condition  of  nephritis  is  present  from  the  beginning  of  the  illness, 
and  the  striking  symptoms  are  hsematuria,  albuminuria,  and  dropsy.  Advice  may 
be  sought  because  of  hEematuria  or  dropsy.     An  examination  of  the  urine  will 
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show  the  presence  of  albumin,  blood,  and  possibly  tube  casts,  while  the  pneumo- 
coccus  can  often  be  found  on  staining  a  catheter  specimen.  If  the  signs  of  pneu- 
monia are  present  and  are  recognized,  the  question  will  at  once  arise,  Is  this  a  case 
of  pneumonia  complicated  with  nephritis,  or  of  nephritis  complicated  with  pneu- 
monia ?  If  the  signs  of  pneumonia  are  latent,  one  is  easily  led  to  make  a  diagnosis 
of  nephritis  only.  Perhaps  the  chief  diagnostic  point  in  these  cases  is  the  elevated 
temperature,  becanse  a  continued  temperature  of  103°  or  104°  F.  is  not  common 
in  acute  nephritis.  As  a  rule  the  course  of  the  pneumonia  is  entirely  unaffected  by 
this  complication,  and  with  the  crisis  comes  a  rapid  disappearance  of  the  renal  signs. 

The  Second  Stage  and  the  Mode  of  Death  in  Pneumonia. — As  a  rule  the 
disease  terminates  favourably  by  crisis,  but  in  certain  cases  there  may  be  severe 
and  alarming  symptoms  before  the  crisis,  or  the  gradual  increase  of  serious  symptoms, 
with  a  fatal  result.  Whether  in  infancy,  in  childhood,  or  in  adult  life,  the  most 
common  cause  of  a  fatal  termination  in  pneumonia  is  cardiac  failure.  Some  have 
explained  this  on  the  ground  that  the  heart  is  unable  to  carry  on  the  circulation 
owing  to  the  pulmonary  obstruction.  But  the  cutting  off  a  part  of  the  lung  from 
the  circulation,  as  happens  in  pneumonia,  does  not  necessarily  produce  cardiac 
stress  or  cardiac  failure,  provided  that,  as  usually  happens,  there  is  enough  of  sound 
pulmonary  tissue  left  to  keep  up  the  oxygenation  of  the  blood.  At  necropsies 
in  fatal  cases  of  pneumonia  one  will  usually  find  quite  enough  of  sound  lung  tissue 
for  respiratory  purposes,  and  will  not  find  evidence  of  pulmonary  obstruction 
sufficient  to  cause  cardiac  failure.  The  purely  pulmonary  theory  as  to  the  cause 
of  a  fatal  issue  in  pneumonia,  which  assumes  a  mechanical  failure  on  the  part  of 
the  heart  to  carry  on  the  pulmonary  circulation,  is  not  justified  either  by  the 
clinical  conditions  or  by  the  post-mortem  findings. 

A  more  reasonable  theory  is  that  which  regards  pneumonia  as  a  profound 
toxaemia,  producing  disturbances  through  the  system  generally,  and  selecting  more 
especially  certain  nervous  centres.  In  these  respects  the  disease  may  be  com- 
pared with  diphtheria,  which  is  first  of  all  a  general  toxaemia,  and  secondly  shows 
a  special  affinity  for  certain  nerve-centres.  In  pneumonia  a  patient  may  die  from 
the  profound  toxaemia,  being  in  a  prostrate  condition  from  the  onset,  and  never 
showing  any  signs  of  rallying.  This  is  not  a  common  mode  of  death  in  childhood, 
although  it  may  occur. 

In  the  first  stage  of  pneumonia  the  cardiac  and  respiratory  centres  in  the 
medulla  show  signs  of  stimulation,  and  in  the  second  stage  they  tend  to  become 
paretic,  or  even  paralyzed.  As  regards  the  respiratory  centre  in  the  medulla,  its 
action  can  be  reinforced  through  the  cortical  centres  of  the  brain,  which  bring  into 
play  all  the  accessory  muscles  of  respiration.  This  second  stage  is  marked  clinically 
by  an  alteration  in  the  breathing.  The  excessive  frequency  disappears,  and  as  the 
breathing  becomes  slower  the  shallow  abdominal  breathing  is  replaced  by  deeper 
breathing,  in  which  the  upper  thoracic  region  takes  the  chief  part.  The  placid  expres- 
sion of  the  patient's  face  changes  to  one  of  anxiety  and  distress,  and  all  the  muscles 
of  respiration  show  laboured  action,  which  did  not  formerly  exist.  These  conditions 
may  be  due  entirely  to  a  failure  of  the  medullary  centre  to  carry  on  the  work,  or 
they  may  be  aggravated  by  extensive  consolidation  of  the  lung  or  by  the  super- 
vention of  cardiac  weakness.  In  most  cases  the  respiratory  powers  will  be  suffi- 
cient to  carry  the  patient  safely  through  the  crisis,  in  others  cardiac  failure  super- 
venes before  the  respiratory  powers  are  exhausted,  and  in  some  cases  it  may  happen 
that  death  ensues  directly  from  respiratory  failure. 
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As  regards  the  effect  on  the  heart  of  paresis  or  paralysis  of  the  cardiac  centre 
in  the  medulla,  there  is  no  auxiliary  mechanism,  central  or  peripheral,  which  can 
be  called  into  play,  as  in  the  case  of  respiration.  The  inhibitory  action  of  the  vagus 
is  diminished  or  cut  off,  and  the  second  stage  of  pneumonia  is  marked  clinically  by 
an  increased  rate  in  the  cardiac  pulsations.  If  relief  is  not  obtained,  either  through 
the  natural  termination  of  the  disease  or  through  artificial  aids,  the  result  will  be 
that  the  heart  runs  on  uncontrolled,  and  finally  runs  itself  out.  Hence  we  can 
understand  why  it  is  that  a  fatal  issue  is  much  more  common  in  pneumonia  from 
cardiac  than  from  respiratory  failure.  Myocarditis  and  cardiac  weakness  from 
involvement  of  the  heart  muscle  in  the  general  toxsemia  would  appear  to  be  much 
less  common  in  childhood  than  in  adult  life. 

In  some  cases  only  the  first  stage  is  present,  the  crisis  supervening  before  the 
second  is  reached.  The  second  stage  begins  as  a  rule  about  the  fifth  or  sixth  day 
of  the  disease,  and  may  be  termed  the  "  pre-critical  stage."  The  symptoms 
may  be  alarming,  and  the  condition  of  the  patient  may  cause  anxiety  for  a 
day  or  two,  but  in  the  case  of  otherwise  healthy  subjects  recovery  as  a  rule 
takes  place. 

Complications. — -Certain  complications  may  arise  during  or  after  the  acute 
stage  of  pneumonia.     Some  of  these  are  due  to  an  extension  of  the  disease  by  direct 
continuity,  and  others  are  due  to  infection  carried  by  the  blood-stream.     Lobar 
pneumonia  is  responsible  for  from  80  to  90  per  cent,  of  all  cases  of  empyema  in 
childhood.     This  complication  should  always  be  suspected  and  looked  for  when  the 
temperature  continues  irregular  after  the  crisis.     Many  cases  which  appear  to 
hang  fire  owing  to  delayed  resolution  of  the  lung  are  really  dependent  on  the 
presence  of  pus  in  the  pleura.     The  pus  may  be  lying  free  in  the  pleural  cavity,  or 
shut  off  by  adhesions,  or  between  two  lobes,  or  between  the  diaphragm  and  the 
lung.     Very  rarely  there  may  be  loculated  collections  of  fluid,  some  purulent  and 
some  serous.     Simple  serous  effusion  to  an  extent  recognizable  by  physical  signs 
is  not  common  in  pneumonia,  and  the  fluid  is  usually  purulent  from  the  outset. 
A  definite  diagnosis  can  only  be  made  by  the  exploring  needle,  which  one  should 
not  hesitate  to  use  in  the  presence  of  suggestive  local  conditions.     Even  if  there 
should  be  no  fluid,  but  only  consolidated  lung,  it  is  sometimes  surprising  to  find 
that  active  resolution  sets  in,  apparently  through  the  stimulus  of  the  needling  pro- 
cess.    In  some  cases  of  empyema  the  pus  is  so  thick  that  the  exploring  needle 
may  fail  to  detect  its  presence,  and  it  may  be  necessary  to  open  the  pleura  to  con- 
firm the  diagnosis.     The  tendency  to  empyema  seems  to  be  most  marked  in  infancy, 
and  the  majority  of  the  cases  occur  during  the  first  three  years  of  life  (see  Empyema, 
p.  309).     Otitis  media  is  another  complication  common  during  or  after  the  acute 
stage,  and  is  often  overlooked,  owing  to  the  absence  of  localizing  symptoms.     It 
arises  from  the  passage  of  the  pneumococcus  from  the  naso-pharynx  to  the  middle 
ear  or  through  the  blood-stream.     Pain  in  the  ear  may  be  complained  of,  but  is 
more  frequently  absent.     On  the  other  hand,  hyperpyrexia,  delirium  at  night, 
restlessness,  and  even  the  series  of  symptoms  comprised  in  the  term  "  meningism," 
may  be  directly  due  to  acute  inflammation  of  the  middle  ear.     In  the  presence  of 
these  symptoms  a  careful  examination  of  the  ear  should  not  be  omitted.     Peri- 
carditis is  a  most  serious  complication,  and  one  that  is  easily  overlooked.     Like 
other  inflammations  of  serous  membranes  in  pneumonia,  it  tends  to  be  suppurative. 
Although  it  may  be  due  to  direct  spread  of  infection,  it  is  not  necessarily  associated 
with  pneumonia  of  the  left  lung,  as  the  blood-stream  may  convey  the  infection 
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from  the  right  lung.  The  localizing  symptoms  are  usually  slight ;  pericardial  friction 
is  rarely  heard  ;  pain  is  not  present ;  and,  unless  the  area  of  cardiac  dulness  is 
being  constantly  watched,  it  is  extremely  likely  that  the  pericarditis  will  he  over- 
looked. It  is  often  associated  with  empyema,  but  may  occur  separately.  Peri- 
carditis should  be  suspected  when,  after  the  crisis,  the  child  seems  to  be  much  more 
ill  than  the  physical  signs  would  account  for.  Peritonitis  is  another  complication, 
although  a  rare  one.  It  may  arise  with  the  onset  of  pneumonia  or  develop  at 
any  period  of  the  attack,  and  is  almost  invariably  purulent  in  character.  The  onset 
is  usually  manifested  by  pain  and  the  other  signs  of  peritonitis.  The  whole  peri- 
toneum may  be  involved,  or  the  disease  may  be  localized  for  a  time,  but  the  abscess 
formed  will  tend  to  rupture  into  the  general  peritoneal  cavity. 

The  systemic  infection  of  pneumonia  is  also  shown  by  the  occasional  occurrence 
of  arthritis,  meningitis,  and  subcutaneous  abscesses.  An  arthritis  may  be  manifested 
by  inflammation  and  effusion  in  one  or  more  joints.  The  effusion  is  usually  puru- 
lent, but  may  be  serous,  and  examination  of  the  fluid  will  show  pneumococci  in 
abundance.  The  larger  joints  are  chiefly  affected — the  hips,  shoulders,  knees,  and 
ankles — and  the  distribution  may  be  bilateral  or  unilateral.  The  chief  incidence 
of  this  complication  is  in  infants.  True  meningitis  is  a  rare  complication,  and  may 
be  easily  confused  with  the  condition  of  meningism  already  referred  to.  If  the 
clinical  signs  of  meningitis,  as  opposed  to  meningism,  are  not  sufficiently  clear, 
lumbar  puncture  will  probably  aid  the  diagnosis.  Josephine  Hemenway  found, 
in  an  examination  of  the  cerebro-spinal  fluid  in  twenty-two  cases  of  pneumococcal 
meningitis,  that  the  fluid  was  turbid,  the  cells  were  chiefly  polymorphonuclear, 
and  the  pneumococci  were  plentiful  in  the  smears  and  grew  readily  in  cultures. 
In  one  case,  however,  which  was  proved  on  autopsy  to  be  due  to  pneumococcal 
meningitis,  three  punctures  showed  normal  fluid  in  the  acute  stage.  Suppurative 
meningitis  may  also  occur  either  as  a  complication  of  pneumonia  or  secondary  to 
empyema.  The  signs  of  purulent  meningitis  are  often  very  latent,  such  as  a 
sudden  attack  of  vomiting  or  the  occurrence  of  a  convulsion,  and  yet  at  the  autopsy 
the  whole  surface  of  the  brain  under  the  arachnoid  may  be  found  covered  with 
greenish-yellow  pus.  Subcutaneous  abscesses  may  form  during  or  after  the  acute 
stage  of  pneumonia,  and  may  be  single  and  large  or  numerous  and  small.  When  a 
large  extent  of  the  body  is  affected,  the  condition  usually  terminates  fatally  from 
toxaemia. 

Pathology. — The  pathology  of  lobar  pneumonia  is  the  same  in  childhood  as 
in  adult  life.  The  pneumococcus  is  the  cause  of  the  disease,  and  its  presence  in 
childhood,  as  contrasted  with  adult  life,  seems  to  produce  more  bronchial  catarrh, 
and  a  marked  tendency  to  secondary  infections  in  various  serous  and  synovial 
membranes,  with  pus  formation.  A  primary  pneumococcal  infection  of  the  lung 
is  followed  by  definite  pathological  changes  and  a  well-defined  clinical  course. 
The  mode  of  infection  is  probably  by  direct  extension  from  the  naso-pharynx  or 
mouth  to  the  lung,  or  possibly  to  the  blood  or  lymph  stream.  It  has  been  sug- 
gested that  in  pneumonia  the  infection  may  pass  from  the  bowel  through  the 
thoracic  duct  and  the  right  side  of  the  heart  to  the  pulmonary  capillaries,  a  route 
which  some  hold  is  the  normal  one  in  the  case  of  pulmonary  tuberculosis.  There  is 
no  direct  evidence  of  any  such  mode  of  infection  in  pneumonia. 

A  pneumonia  lobar  in  distribution  may  be  caused  by  other  organisms  than  the 
pneumococcus,  but  the  course  of  the  temperature  and  the  disease  generally  will 
usually  differ  considerably.     A  boy  of  five  years  old  was  seen  on  the  eighth  day  of 
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an  illness,  and  found  to  have  definite  signs  of  a  right  basal  pneumonia.  The 
attack  lasted  for  fifty-three  days,  the  fever  being  markedly  irregular  and  of  the 
hectic  type.  The  pneumonia  was  of  the  creeping  type,  spreading  from  the  right 
lower  lobe  to  the  left  lower  lobe,  thence  to  the  right  upper  lobe,  and  finally  to 
the  right  middle  lobe.  Streptococci  were  obtained  from  the  lung  by  puncture 
on  the  thirteenth  day  of  the  illness,  and  from  the  blood  on  the  forty-second 
day.  Other  atypical  forms  of  pneumonia,  although  lobar  in  distribution, 
have  been  found  to  be  associated  with  the  influenza  bacillus,  the  Bacillus  cob 
communis,  and  the  staphylococcus.  The  atypical  nature  of  the  attack  and  the 
prolonged  course  will  usually  suggest  that  some  organism  other  than  the  pneumo- 
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Fig.  31. — Female,  aged  One  Yeab  and  Seven  Months  :  Lobar  Pneumonia  affecting  the 
Whole  of  the  Right  Lung  ;  General  Toxemia  ;  Death. 


coccus  is  the  cause,  and  the  organism  can  often  be  determined  by  puncturing  the 
solid  part  of  lung  and  examining  the  blood  obtained. 

Pneumonia  may  be  directly  associated  with  a  general  infection  of  the  blood 
and  acute  pneumococcal  septicaemia,  which  may  be  extremely  virulent,  leading 
rapidly  to  a  fatal  issue.  In  such  a  case  the  lung  may  show  signs  of  rapid  breaking 
down,  with  abscess  formation  and  even  gangrene.  On  the  other  hand,  in  ordinary 
cases  of  lobar  pneumonia  the  pneumococcus  does  not  show  any  tendency  to  pus 
formation  in  the  pulmonary  tissue  itself,  while  the  secondary  infections  are  chiefly 
purulent. 
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Diagnosis. — The  extent  of  the  general  disturbance  in  pneumonia,  and  the  degree 
of  pyrexia,  together  with  the  absence  or  latency  of  physical  signs,  has  often  led 
to  a  diagnosis  of  some  general  disease,  like  enteric  fever,  scarlet  fever,  or  influenza. 
It  is  well  to  remember  that  the  local  signs  may  be  absent  for  the  first  few  days, 
and  even  up  to  the  crisis,  and  that  they  may  never  be  fully  developed  as  Tegards 
a  whole  lobe  ;  while  repeated  examination  of  the  lungs  should  be  carried  out  in 
doubtful  cases,  and  early  diagnosis  may  have  to  depend  on  the  general  symptoms. 
Of  these  the  chief  are  the  sudden  onset  in  good  health  ;  the  rapid  rise  in  temperature, 
and  high  level  maintained  ;  the  quickened,  shallow,  and  often  panting  breathing ; 
and  the  appearance  of  the  child.  In  enteric  fever  the  onset  is  more  gradual,  the 
temperature  tends  to  rise  gradually  from  day  to  day,  and  the  altered  respiration 
is  not  present.  If  the  diagnosis  is  not  clear  at  the  end  of  a  week,  the  application  of 
Widal's  test  should  settle  it.  Scarlet  fever  is  characterized  by  a  sudden  onset 
with  vomiting,  but  the  condition  of  the  throat  and  the  rash,  the  lower  temperature, 
and  the  absence  of  respiratory  changes,  should  serve  to  distinguish  it.  Influenza, 
like  pneumonia,  has  often  a  sudden  onset,  and  may  be  accompanied  by  various 
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Fig.  32.— Male,  aged  Fourteen  Months  :  Lobar  Pneumonia  and  Pulmonary  Abscesses  ; 

Death. 

Daily  chart  showing  the  pneumonia  pyrexia,  the  abscess  pyrexia,  and  finally  a  normal  tempera- 
ture. Post  mortem  the  whole  of  the  right  lung  was  in  a  condition  of  unresolved  pneumon  a 
and  riddled  with  small  abscesses.  The  base  of  the  left  lung  was  similarly  affected.  Recent 
pleuritic  adhesions.     Glands  at  the  root  of  the  lungs  swollen,  but  not  tuberculous. 

indefinite  symptoms,  but  the  acute  stage  is  short-lived,  the  pains  and  prostration 
are  not  found  in  pneumonia,  and  a  few  days'  observation  ought  to  settle  any  diffi- 
culty. An  acute  pyelitis  or  a  systemic  infection  due  to  the  Bacillus  coh  is  often 
accompanied  by  high  temperature,  rigors,  and  rapid  breathing,  which  may  closely 
simulate  the  features  of  an  attack  of  pneumonia.  A  bacteriological  examination 
of  the  urine  and  the  detection  of  the  B.  coli  may  be  the  only  means  of  differentiation 
during  the  early  stages. 

Of  local  diseases  other  than  pulmonary,  the  most  likely  to  cause  difficulty  are 
acute  tonsillitis  and  acute  gastro-enteritis.  Tonsillitis  frequently  manifests  itself  by 
a  sudden  rise  of  temperature  to  104°  or  105°  F.,  the  patient  looks  ill,  but  makes  no 
complaint  of  pain  in  the  throat  or  elsewhere.  Consequently,  if  the  throat  is  not 
examined  in  all  such  cases,  an  erroneous  diagnosis  of  pneumonia  may  be  made. 
Acute  gastro-enteritis  may  usher  in  an  attack  of  pneumonia,  and  the  symptoms 
may  for  some  time  point  so  clearly  to  disturbance  of  the  alimentary  tract  that  the 
lungs  are  not  examined.  In  pneumonia  the  course  of  the  temperature  is  different, 
the  breathing  is  probably  characteristically  altered,  and  a  careful  examination  of 
the  lungs  will  usually  reveal  some  definite  physical  signs. 
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The  chief  diagnostic  difficulty  arises  in  distinguishing  between  lobar  and  broncho- 
pneumonia during  the  first  three  years  of  life.  If  it  is  held,  as  many  hold,  that 
lobar  pneumonia  is  rare  under  two  years  of  age,  and  very  rare  under  one  year, 
this  difficulty  will  not  cause  much  trouble.  The  physician  will  diagnose  all  his 
cases  in  infants  as  broncho-pneumonia,  and  his  statistics  will  show  a  percentage 
of  recoveries  which  must  be  extremely  gratifying.  On  the  other  hand,  if  one 
does  recognize  and  distinguish  lobar  pneumonia  in  infancy,  the  statistics  of  that 
disease  will  show  a  most  satisfactory  number  of  recoveries,  while  those  of  broncho- 
pneumonia will  be  most  distressing  as  regards  the  mortality.  Each  of  these 
diseases — lobar  pneumonia  and  broncho-pneumonia — may  run  a  perfectly  charac- 
teristic course  in  infancy,  so  that  no  difficulty  should  arise  in  connection  with  the 
diagnosis.  Other  cases  may  be  more  mixed  in  their  features,  so  that  one  has  to 
consider  the  diagnosis  more  carefully,  and  this  hesitation  may  even  be  prolonged 
until  one  has  had  an  opportunity  of  studying  the  onset,  the  course  of  the  disease, 
and  the  termination.  Certain  general  distinguishing  features  may  be  summarized 
as  follows  : 


Broncho-Pneumonia. 


1.  Common   during  first  two  years 

of  life. 

2.  Subjects  of  weak  constitution  or 

debilitated  by  disease. 

3.  Frequently    secondary    to    other 

acute  illness. 

4.  Onset  slow,  with    symptoms    of 

bronchial  catarrh. 

5.  Temperature  rising  progressively 

and    showing    marked    irregu- 
larity. 

6.  Symptoms  of  pulmonary  distress 

early. 

7.  Breathing  rapid,  deep,  laboured, 

costo-abdominal. 

8.  Signs  of   bronchitis   and  patchy 

consolidation  in  both  lungs. 

9.  Progressive   signs   of   pulmonary 

embarrassment. 
Cardiac     trouble     secondary     to 
pulmonary  lesions. 

11.  Duration    of    illness    indefinite ; 

relapses  common. 

12.  Termination  of  fever  by  lysis. 

13.  Suppuration  in  other  tissues  rare. 


10. 


14.  Prognosis  bad. 

15.  Usual  termination — death. 

1 6.  Sequela?  :  empyema  uncommon  ; 

chronic  fibroid  pneumonia  usu- 
ally due  to  this  disease. 


Lobar  Pneumonia. 

1.  Less  common. 

2.  Subjects  usually  healthy  and  well 

nourished. 

3.  Usually  primary  disease. 

4.  Onset  sudden  without  preceding 

bronchial  catarrh. 

5.  Temperature  rising  suddenly  and 

maintaining  high  level. 

6.  Symptoms  of  pulmonary  distress 

late  or  absent. 

7.  Breathing    rapid,     shallow,     not 

laboured,  abdominal  only. 

8.  Signs  of  consolidation  in  one  lobe 

of  one  lung. 

9.  Progressive  signs  of  disturbance 

of  respiratory  centre. 

10.  Cardiac  trouble  secondary  to  dis- 

turbance of  cardiac  centre. 

11.  Duration   of  illness,    five   to  ton 

days  ;  relapses  uncommon. 

12.  Termination  by  crisis. 

13.  Suppuration  in  other  tissues  com- 

mon. 

14.  Prognosis  good. 

15.  Usual  termination — complete  re- 

covery. 

16.  Sequelae  :     empyema     common  ; 

fibroid  pneumonia  rare. 
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These  distinctions  apply  generally,  but  they  do  not  necessarily  render  the  diag- 
nosis easy  in  individual  cases,  and  more  especially  in  the  early  stages.  It  is  well 
to  bear  in  mind  certain  differences  in  the  clinical  course  of  the  two  affections.  In 
broncho-pneumonia  there  is  much  coughing,  rapid  and  laboured  breathing,  and 
usually  an  expression  of  marked  respiratory  distress.  In  lobar  pneumonia,  on  the 
other  hand,  the  cough  trouble  is  trifling  or  entirely  absent,  the  breathing  is  usually 
rapid,  but  is  not  laboured,  and  the  expression  of  the  patient's  face  shows  no  sign 
of  respiratory  distress.  In  broncho-pneumonia  we  find  definite  local  (pulmonary) 
disease,  with  few  signs  of  systemic  disturbance  ;  while  in  lobar  pneumonia  we  find 
much  systemic  disturbance,  with  few  local  (pulmonary)  signs  to  account  for  them. 
In  both  diseases  cardiac  weakness  may  supervene,  but  whereas  in  broncho-pneu- 
monia the  cardiac  trouble  is  secondary  to  the  disturbed  circulation  in  the  lungs, 
in  lobar  pneumonia  it  is  secondary  to  toxic  weakening  of  the  medullary  centre. 
A  pneumonia  which  is  primary  and  limited  to  the  right  upper  lobe  is  a  croupous 
pneumonia. 

Still  further  difficulty  arises  in  connection  with  that  class  of  case  which  Samuel 
West  has  described  as  "  primary  broncho-pneumonia,"  but  which  resembles  lobar 
pneumonia  in  all  respects  save  that  the  primary  affection  is  lobular  in  distribu- 
tion. The  following  are  the  distinguishing  features  of  this  affection,  according  to 
West: 

1.  The  child  is  often  robust  and  healthy. 

2.  The  fever  commences  abruptly,  and  is  often  ushered  in  by  convulsions  or 
nerve  symptoms  ;  it  is  of  shorter  duration,  and  terminates,  as  it  began,  suddenly, 
often  by  well-marked  crisis.  The  temperature  is  of  a  higher  range  and  less  remittent 
type. 

3.  There  is  no  great  tendency  to  relapse. 

4.  Recovery  is  rapid. 

5.  The  mortality  is  small. 

6.  There  is  no  antecedent  bronchitis,  and  often  no  coincident  bronchitis ;  and 
though  occasionally  in  the  later  stages  of  the  disease  signs  of  bronchitis  may  present 
themselves,  they  are  obviously  secondary. 

7.  The  general  symptoms  are  often  much  more  severe  than  the  local  ones,  so 
that  the  pulmonary  affection  may  be  more  or  less  masked. 

8.  The  nervous  symptoms  may  be  marked,  and  the  patients  be  unconscious  or 
delirious,  and  it  is  in  this  group  of  cases  that  the  difficulties  of  diagnosis  from 
meningitis  most  frequently  present  themselves. 

It  will  be  admitted  that  the  symptomatology  of  this  affection  is  undoubtedly 
that  of  lobar  pneumonia,  while  the  signs  in  the  lungs  may  be  only  those  of  a  some- 
what disseminated  inflammation.  The  explanation  of  the  pathology  as  given  by 
West  is  probably  correct — namely,  that  this  affection  is  due  to  a  pneumococcal 
invasion  of  the  lung,  differing  only  from  lobar  pneumonia  in  the  distribution  of 
the  lesions.  Should  this  type  of  disease  be  generally  recognized  and  accepted  as  a 
clinical  entity,  the  result  would  be  that  the  present  confusion  in  the  minds  of 
many  as  to  the  varieties  of  broncho-pneumonia  would  disappear.  Considered 
clinically,  broncho-pneumonia  would  be  distinguished  by  the  predominance  of  the 
local  over  the  general  symptoms  of  disease,  while  lobar  pneumonia  (including 
primary  broncho-pneumonia)  would  be  distinguished  by  the  predominance  of  the 
general  over  the  local.  Considered  bacteriologically,  broncho-pneumonia  will 
probably  prove  to  be  due  to  a  streptococcal  or  staphylococcal  infection,  with  some- 
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times  a  pneumococcal  superadded,   while  lobar  pneumonia   (including  primary 
broncho-pneumonia)  is  due  to  the  pneumococcus  alone. 

Prognosis. — An  attack  of  lobar  pneumonia,  limited  to  one  lobe,  and  running 
its  course  without  complications,  usually  ends  in  complete  recovery.  The  ilbiess 
may  be  a  severe  one,  the  prostration  great,  the  temperature  high,  and  yet  after 
the  crisis  the  child  is  quickly  restored  to  health.  On  the  other  hand,  until  this 
successful  result  has  been  attained  one  can  never  tell  what  the  course  of  the  disease 
may  be,  as  there  are  many  complications  which  may  alter  entirely  the  prospect  of 
recovery. 

The  age  of  the  patient  is  important.  Under  two  years  of  age  the  prognosis  is 
not  so  good,  largely  owing  to  the  fact  that  certain  complications  are  specially 
common  at  this  period.  These  include  empyema,  pericarditis,  arthritis,  and  other 
suppurative  affections.  An  infant  already  weakened  by  the  primary  illness  is 
not  well  fitted  to  stand  such  complications,  which  usually  require  surgical 
treatment. 

The  important  complications  have  already  been  discussed,  and  they  are  chiefly 
responsible  for  the  fatal  cases  of  lobar  pneumonia.  In  other  words,  it  is  not  the 
pulmonary  infection,  but  the  pneumococcal  extension  of  the  disease,  which  adds 
gravity  to  the  prognosis.  The  extent  of  lung  tissue  involved  is  also  of  importance, 
and  when  several  lobes  are  involved  at  the  same  time  the  general  condition  and  the 
cardiac  weakness  may  become  serious.  The  duration  of  the  attack  has  a  direct 
bearing  on  the  prognosis,  and  with  a  crisis  delayed  beyond  the  tenth  day  signs  of 
increasing  weakness  will  develop  from  the  prolonged  pyrexia  and  toxaemia.  The 
crisis,  however,  may  be  delayed  as  long  as  the  twenty -first  day,  and  yet  a  complete 
recovery  follow. 

Treatment. — In  an  ordinary  case,  and  in  the  majority  of  cases,  if  the  patient 
is  kept  under  favourable  conditions  as  regards  rest  in  bed,  fresh  air,  warmth,  and 
suitable  diet,  the  disease  will  run  its  course  to  a  favourable  termination.  No 
treatment  of  pneumonia  has  yet  been  devised  which  will  shorten  or  influence  the 
natural  course  of  the  disease,  and  many  forms  of  treatment  have  fallen  into  well- 
merited  discredit.  Success  with  vaccine  treatment  may  come  in  the  future,  but 
at  present  the  course  of  an  acute  attack  does  not  seem  to  have  been  much  in- 
fluenced by  this  method.  Although  we  have  no  specific  treatment,  and  the  usual 
course  of  the  disease  is  favourable,  it  is  none  the  less  necessary  that  every  case 
should  be  carefully  watched — first  in  order  to  relieve  troublesome  and  weak- 
ening symptoms,  and  secondly  to  detect  and  treat  complications  which  may 
arise. 

The  general  treatment  of  an  atack  may  be  summarized  as  follows  :  The  patient 
is  kept  in  bed,  clothed  in  a  flannel  nightdress,  with  or  without  some  extra  flannel 
or  cotton-wool  about  the  chest,  according  to  the  season  of  the  year.  The  supply 
of  bedclothes  should  be  sufficient  to  preserve  warmth,  but  not  to  be  a  burden  or 
to  cause  sweating.  Any  chilling  of  the  extremities  is  to  be  guarded  against  by 
the  use  of  hot  bottles.  The  bed  should  not  be  placed  in  a  corner  or  close  to  the 
fire,  or  covered  with  a  tent,  but  in  an  open  part  of  the  largest  available  room,  where 
fresh  air  can  play  freely  about  it  (without  draught),  so  that  the  lungs  may  have  a 
plentiful  supply  of  cool,  fresh  air.  A  diet  of  milk  and  barley-water,  with  somo 
mutton  broth  or  chicken  soup,  is  to  be  ordered,  and  a  febrifuge  mixture  containing 
citrate  and  acetate  of  potash  is  to  be  prescribed.     In  many  cases  the  above,  with 
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the  help  of  good  nursing  and  the  treatment  common  to  all  acute  specific  fevers, 
will  carry  the  patient  safely  through  the  illness.  Certain  symptoms  may  call  for 
treatment. 

1.  Pain  about  the  Chest. — If  the  pleuritic  pain  is  manifestly  causing  the  child 
suffering,  a  local  application  in  the  shape  of  a  turpentine  fomentation  or  linseed 
poultice  may  be  applied  over  the  painful  area  for  half  an  hour  or  until  the  skin  is 
thoroughly  reddened.  This  may  be  repeated  some  hours  later  if  necessary.  The 
practice  of  poulticing  or  fomenting  the  whole  chest  continuously  throughout  an 
attack  of  pneumonia,  and  irrespective  of  definite  symptoms,  has  now  fallen  into 
disuse.  It  was  based  on  a  wrong  pathology ;  it  had  no  beneficial  effect  on  the  course 
of  the  disease,  and  it  distinctly  did  harm  by  disturbing  the  patient,  interfering 
with  the  freedom  of  the  respiratory  movements,  and  depressing  the  heart.  On 
the  other  hand,  the  interrupted  use  of  hot,  moist  applications  for  the  relief  of 
special  symptoms  is  of  great  value.  These  local  measures  will  usually  serve  to 
relieve  the  patient,  except  in  that  very  painful  variety  associated  with  diaphrag- 
matic pleurisy.  In  this  condition  the  application  of  a  few  leeches  (two  or  three) 
over  the  affected  area,  combined  with  strapping  of  the  affected  side,  may  secure 
relief  and  rest.  But  if  they  fail  to  do  so,  then  opium  or  morphia  must  be  given. 
Opium  is  distinctly  contra-indicated  in  the  later  stages  of  pneumonia,  because  of 
its  toxic  effect  on  the  respiratory  centre  ;  and  as  that  centre  is  always  affected  to  a 
greater  or  less  extent  in  pneumonia,  one  should  refrain  from  giving  it  for  any 
symptom  save  very  severe  pain.  We  have  to  consider  whether  the  patient  will 
not  be  more  weakened  by  the  pain  and  restlessness  than  by  the  opium,  and  decide 
accordingly. 

2.  Coughing  may  at  times  disturb  the  patient.  The  amount  of  coughing 
probably  depends  on  the  extent  of  lung  involved.  If  there  is  a  whole  lobe  involved, 
there  will  probably  be  a  good  deal  of  coughing  from  the  irritation  of  the  exudation. 
If  only  a  small  focus  is  involved,  the  irritation  will  be  slight  and  the  coughing 
trifling.  It  may  be  either  of  the  short,  hacking  pneumonic  type,  or  bronchial  from 
the  presence  of  catarrh.  In  both  of  these  the  interrupted  use  of  hot  local  applica- 
tions, as  described  above,  will  be  beneficial.  The  position  of  the  patient  in  bed  must 
also  be  attended  to,  as  frequently  the  coughing  only  occurs  iu  certain  positions, 
and  is  relieved  by  a  change.  The  use  of  steam  inhalations  may  also  check  an 
irritable  condition  of  the  bronchi.  For  the  relief  of  persistent  coughing,  with  or 
without  much  secretion,  belladonna  in  doses  of  lT|_v.-x.  of  the  tincture  or  H^J-i.  of 
the  liquor  atropinse  will  be  found  advantageous.  It  is  especially  indicated  in 
pneumonia  because  (1)  of  its  checking  secretion,  (2)  dulling  the  sensory  branches 
of  the  vagus  throughout  the  lungs,  and  (3)  stimulating  the  respiratory  centre. 
One  can  also  safely  and  beneficially  give  5  to  10  minims  of  paregoric  occasionally 
for  a  hacking  cough. 

3.  Pyrexia.- — The  ordinary  temperature  of  pneumonia,  averaging  from  103°  to 
104-5°  F.,  requires  no  treatment.  In  children  the  height  of  the  temperature  is 
not  an  indication  of  the  gravity  of  the  disease,  and  the  rapid  recovery  after  the  crisis 
shows  that  the  pyrexia  is  not  per  se  a  source  of  weakness  or  danger.  Prolonged 
continuous  pyrexia,  say  after  the  seventh  day,  is  probably  weakening,  but  should 
not  be  interfered  with  by  drastic  measures,  as  the  pyrexia  may  directly  bring  the 
crisis  nearer.  The  medical  profession  is  quite  unanimous  in  deprecating  the  use 
of  antipyretic  drugs  in  pneumonia.  In  some  cases  the  temperature  rises  to  105 
or  106°  F.  without  the  patient  showing  any  signs  of  distress.     Here,  again,  no 


DISEASES  OF  THE  RESPIRATORY  SYSTEM  383 

treatment  is  called  for.  But  if  great  restlessness  supervenes,  with  sleeplessness, 
symptoms  which  we  trace  to  the  presence  of  hyperpyrexia,  then  some  interference 
is  called  for.  In  the  case  of  infants,  the  employment  of  a  hot  bath,  which  is 
rapidly  cooled  to  85°  F.,  will  frequently  be  followed  by  a  fall  of  temperature  of 
from  1°  to  2°  F.,  and  the  restlessness  will  disappear.  In  older  children  spongin" 
in  bed  with  hot  or  tepid  water  is  the  corresponding  treatment,  and,  if  extreme 
nervous  disturbance  is  present,  the  temporary  application  of  cold-water  cloths  or 
Leiter's  tubing  to  the  head.  It  will  often  be  found,  also,  that  the  application  of  a 
hot  fomentation  to  the  chest,  combined  with  drachm  doses  of  liquor  ammonia? 
acetatis,  has  a  distinctly  antipyretic  effect.  An  ice-bag  to  the  chest  has  its  advo- 
cates, but  my  own  experience  has  led  me  to  avoid  extremely  cold  applications  in 
childhood  and  infancy.  When  confronted  with  a  rise  of  temperature  amounting 
to  hyperpyrexia,  one  must  not  assume  at  once  that  this  is  due  to  the  pneumonia. 
Disturbances  of  an  entirely  different  kind  may  be  present  in  other  parts  of  the 
system,  and  may  be  sufficient  to  raise  the  temperature  by  a  few  degrees.  Such  a 
disturbance  will  frequently  be  found  in  the  gastro-intestinal  tract,  and  conse- 
quently, in  the  absence  of  other  definite  causes,  it  is  well  to  order  a  couple  of  grains 
of  calomel  or  grey  powder  in  case  of  hyperpyrexia  with  restlessness. 

4.  Sleeplessness. — Pursuing  the  plan  of  securing  rest  to  the  patient,  we  shall 
find  it  necessary  to  take  action  if  sleeplessness  occurs.  Probably  there  is  nothing 
more  exhausting  to  the  child's  whole  system  than  want  of  sleep.  Delirious  sleep 
is  very  common  in  pneumonia,  and  is  probably  not  injurious.  On  the  other  hand, 
sleeplessness  is  often  accompanied  by  active  delirium,  and  marked  prostration 
follows.  We  have  already  referred  to  the  presence  of  middle-ear  inflammation, 
and  this  condition  should  always  be  looked  for,  and,  if  necessary,  treated  when 
delirium  and  sleeplessness  are  present.  Cold  water  to  the  head  or  hot  applica- 
tions to  the  chest  may  produce  relief  of  these  symptoms,  but  constant  fussing  about 
the  patient  with  local  application  is  apt  to  increase  the  condition.  Probably  the 
free  use  of  bromide  of  ammonium  in  10-grain  doses,  or  chloral  hydrate  in  5-grain 
doses,  is  at  once  the  most  effective  and  the  least  harmful  treatment.  A  dose  of 
brandy,  3ii-  to  §ss.,  in  hot  water,  will  often  act  like  a  charm. 

5.  Symptoms  preceding  the  Crisis. — The  symptoms  of  pneumonia  are  as  a  rule 
most  pronounced  and  most  threatening  for  the  twenty-four  or  forty-eight  hours 
preceding  the  crisis,  and  possibly  for  a  short  time  after  it.  This  is  very  strikingly 
shown  in  hospital  practice,  where  so  many  pneumonia  patients  are  admitted 
shortly  before  the  crisis.  The  breathing  and  coughing  may  then  have  been  observed 
to  get  worse,  the  restlessness  greater,  or  the  lethargy  and  prostration  more  pro- 
found. Sometimes  an  increase  in  the  nervous  symptoms  may  have  excited  alarm  ; 
sometimes  blueness  of  the  face  or  a  tendency  to  faint  may  have  been  noticed. 
These  or  other  signs  have  led  the  parents  to  seek  medical  advice  for  the  first  time. 
The  same  conditions  are  often  present  in  cases  which  have  been  carefully  treated 
from  the  first,  and  therefore  it  is  important  to  be  on  the  watch  for  the  symptoms 
of  the  pre-critical  or  second  stage  of  pneumonia.  The  longer  the  crisis  is  delayed, 
the  more  severe  will  the  symptoms  of  the  pre-critical  stage  become.  This  is  the 
stage  at  which  the  active  treatment  of  pneumonia  should  commence,  as  contrasted 
with  our  previous  treatment  for  the  relief  of  symptoms.  Not  that  even  at  this 
stage  do  we  actually  treat  the  disease,  but  only  certain  results  of  it  which  are  of 
vital  importance. 

Signs  of  cardiac  weakness  are  to  be  carefully  watched  for,  and  we  have  to  note 
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whether  the  failure  is  primarily  in  the  left  or  in  the  right  ventricle.  There  are  many 
elaborate  methods  described  for  determining  these  points,  bat  clinically  the  simplest 
method  is  the  best.  If  dilatation  of  the  left  ventricle  is  taking  place,  as  the  result 
of  cardiac  failure,  we  shall  find  the  apex-beat  extending  outwards  to  the  left-,  the 
first  sound  at  the  apex  becoming  weaker,  the  pulse  tension  failing  and  the  rate 
increasing,  and  a  tendency  to  faintness  and  pallor  appearing.  At  the  onset  of 
these  signs  the  use  of  brandy,  strychnine,  and  ether,  is  indicated  in  doses  increasing 
in  amount  until  we  get  a  definite  improvement.  If  the  condition  is  more  serious 
or  is  rapidly  advancing,  the  hypodermic  injection  of  strychnine  is  as  serviceable  in 
children  as  in  adults.  The  injection  causes  little  discomfort  to  the  patient,  and  the 
only  remark  I  have  to  make  about  the  dose  is  that  enough  is  not  usually  given. 
For  an  infant  one  year  old  in  the  pre-critical  stage  of  pneumonia,  liquor  strychninse 
in  1-minim  dose  by  the  mouth,  or  i-minim  dose  hypodermically,  every  four  hours 
will  produce  good  results.  The  reaction  of  the  system  to  strychnine  is  much  less 
easily  produced  in  the  profound  toxaemia  of  pneumonia  than  under  normal  con- 
ditions. Consequently  the  drug  should  be  pushed  until  we  get  the  desired  improve- 
ment, or  until  some  symptoms  of  the  physiological  action,  such  as  twitching,  have 
been  induced.  If  dilatation  of  the  right  ventricle  is  present  with  cyanosis, 
dyspnoea,  and  overaction  of  the  right  side  of  the  heart,  then  some  depletion  of 
blood  is  called  for.  A  very  useful  test  as  to  the  presence  of  this  condition  is  the 
gradual  enlargement  of  the  liver,  and  clinically  the  increase  in  size  of  the  liver  will  be 
found  to  be  a  very  exact  guide  as  to  the  degree  of  embarrassment  of  the  right  side  of 
the  heart.  This  may  be  accompanied  by  signs  of  oedema  in  the  affected  lung  or  the 
sound  lung.  The  application  of  three  or  four  leeches  over  the  hepatic  region, 
followed  by  a  hot  fomentation  to  encourage  further  breathing,  will  usually  be  found 
to  produce  marked  relief.  This  treatment  is  further  aided  by  a  dose  of  calomel 
(2  or  3  grains)  followed  by  a  saline,  and  by  the  use  of  alcohol  and  strychnine  as 
cardiac  tonics.  Instead  of  the  leeching,  we  may  employ  dry  cupping  over  the  bases 
of  the  lungs  posteriorly,  especially  when  pulmonary  engorgement  is  present.  It 
is  also  when  cyanosis  and  right -sided  enlargement  of  the  heart  occur  that  the  use 
of  oxygen  inhalations,  or,  better,  of  a  hyper-oxygenated  atmosphere  about  the 
patient,  may  be  of  distinct  service.  In  the  treatment  of  pneumonia  generally 
the  advantage  of  oxygen  inhalations  is  by  no  means  clear,  and  the  patient  does  not 
appear  to  be  suffering  from  a  defective  supply  of  oxygen  ;  but  in  cyanotic  conditions 
oxygen  certainly  gives  relief  in  some  cases,  and  presumably  benefits  the  patient. 
When  the  cardiac  and  respiratory  centres  in  the  medulla  seem  to  be  failing,  one 
must  use  strychnine,  brandy,  and  atropine  freely. 

As  a  rule,  in  lobar  pneumonia  there  is  no  special  call  for  the  "open-air"  or 
"  balcony  "  treatment,  and  the  nursing  difficulties  are  increased.  But  in  severe 
cases,  and  where  the  nursing  can  be  efficiently  carried  out,  it  will  be  found  that 
open  air  is  one  of  the  best  stimulants  and  tonics  at  the  disposal  of  the  physician, 
while  at  the  same  time  it  promotes  sleep  and  appetite. 

In  an  ordinary  attack  of  pneumonia  the  crisis  is  not  such  a  critical  period  as 
in  the  case  of  adults,  and  it  is  rare  to  see  extreme  prostration,  sweating,  or  diarrhoea, 
at  that  period.  None  the  less,  even  in  straightforward  cases  one  must  be  ready 
to  stimulate  the  patient  if  necessary.  After  the  crisis  the  breathing  and  cardiac 
rate  soon  become  normal,  and  within  twenty-four  hours  the  danger  of  cardiac 
failure  in  the  case  of  a  child  is  usually  over.  Melville  Dunlop  has  noted  the 
occurrence  of  a  slow  pulse-rate,  40  to  60  per  minute,  as  not  uncommon  during  the 
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convalescent  stage,  and  regards  it  as  an  indication  of  the  profound  toxsemio 
influence  of  the  pneumococcus  on  the  cardiac  muscle. 

Convalescence,  in  the  absence  of  complications,  is  usually  rapid  and  complete 
within  a  week.  The  physical  signs  of  consolidation  have  usually  passed  off  by 
that  time,  and  even  if  they  have  not,  there  is  no  benefit  gained  by  keeping 
the  patient  in  bed.  In  the  convalescent  stage  the  deeper  respirations  induced  by 
exercise  and  an  open-air  life  will  tend  to  promote  resolution  of  the  lung. 

The  special  suppurative  complications  must  be  dealt  with  on  surgical  principles. 
After  evacuation  of  the  pus  and  drainage  a  troublesome  sinus  may  persist,  and  here 
the  use  of  an  autogenous  vaccine  may  prove  beneficial.  The  organism  found  is 
usually  the  pneumococcus,  but  there  may  be  a  superadded  streptococcal  or  staphylo- 
coccal infection,  and  the  vaccine  must  be  prepared  accordingly. 


CHRONIC  INTERSTITIAL  PNEUMONIA. 

Synonyms. — Cirrhosis  of  the  lung ;   Chronic  fibroid  phthisis  ;   Bronchiectasis. 

Etiology. — A  condition  of  chronic  inflammation  of  the  lung  or  lungs  in  which 
the  leading  characteristic  is  an  overgrowth  of  the  interstitial  tissue  is  by  no 
means  uncommon  in  childhood.  This  affection  in  its  most  typical  and  common 
form  is  a  sequel  to  an  attack  of  broncho-pneumonia  in  early  life,  more  es- 
pecially when  associated  with  measles  or  hooping-cough.  It  is  very  often 
diagnosed  as  tuberculosis  of  the  lungs,  and,  while  the  tubercle  bacillus  may 
in  some  cases  be  the  chief  irritant,  it  is  only  exceptionally  so.  The  disease  in 
its  clinical  course  differs  in  all  respects  from  the  ordinary  forms  of  pulmonary 
tuberculosis  in  childhood.  Certain  other  causes  may  lead  up  to  this  condition, 
but  they  are  all  rare  as  compared  with  broncho-pneumonia.  There  may  be  after 
an  attack  of  pleurisy  a  chronic  inflammatory  thickening  of  the  pleura,  with  ex- 
tension along  the  septa  of  the  lungs  in  the  neighbourhood.  An  empyema  which 
has  burst  through  the  lung  may  set  up  a  chronic  fibroid  inflammation.  In  some 
cases  it  may  be  that  a  chronic  bronchitis  will  lead  to  a  peribronchitis  and  excessive 
growth  of  connective  tissue  with  fibrosis,  and  even  to  bronchiectasis.  Still  has 
suggested  that  some  of  the  unilateral  fibroid  affections  of  the  lung  in  later  childhood 
may  represent  an  advanced  stage  of  the  syphilitic  pneumonia  of  infancy,  which  is 
itself  a  very  rare  disease.  Auld  has  recorded  a  case  of  fibroid  pneumonia  in  a 
child  of  eight  years  in  which  the  initial  lesion  was  apparently  acute  lobar  pneu- 
monia, the  lung  being  previously  healthy.  The  association  of  acute  lobar  pneumonia 
with  fibroid  pneumonia  is  admittedly  very  rare,  and  it  seems  probable  that  in  such 
cases  the  acute  pneumonia  was  due  to  some  other  organism  than  the  pneumo- 
coccus. 

As  the  progress  of  the  disease  is  extremely  slow,  it  is  often  difficult  to  say  whether 
the  affection  is  tuberculous  or  not  in  origin,  but  at  any  stage  of  the  disease  tubercle 
bacilli  may  attack  the  damaged  lung.  If  there  is  a  history  of  a  previous  attack 
of  broncho-pneumonia,  followed  by  a  chronic  cough  and  impaired  health,  the  pre- 
sumption is  that  the  disease  was  not  tuberculous  in  origin,  as  cases  of  tuberculous 
broncho-pneumonia  are  always  fatal.  The  previous  history  may  not  reveal  any- 
thing more  than  an  attack  of  measles  or  hooping-cough ;  but  if  pulmonary  trouble 
dates  from  such  an  illness,  again  the  presumption  is  that  the  disease  is  not  tuber- 
culous.    The  differentiation  clinically  of  the  two  types  of  disease  may  be  rendered 
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very  difficult  or  impossible.  The  clinical  signs  and  the  clinical  course  may  he 
identical.  Tubercle  bacilli  may  not  be  obtained,  either  from  an  absence  of  sputum 
or  from  their  non-detection  in  the  sputum,  and  yet  the  disease  may  be  primarily 
tuberculous.  On  the  other  hand,  tubercle  bacilli  may  be  obtained,  and  yet  be 
only  the  evidence  of  a  superadded  infection  on  a  non-tuberculous  pneumonia. 
Puncture  of  the  lung  for  bacteriological  purposes,  which  might  help  to  clear  up 
the  diagnosis,  is  not  advisable  in  this  disease,  for  reasons  to  be  stated  later.  Fortu- 
nately, the  usual  course  of  the  disease  and  the  treatment  are  the  same  whether  the 
disease  is  primarily  tuberculous  or  not,  and  even  the  prognosis  does  not  appear  to 
be  much  influenced  by  this  factor. 

Symptomatology.— If  the  patient  has  been  under  observation  during  and  after 
an  attack  of  broncho-pneumonia,  it  will  be  found  that  the  lungs  had  been  slow 
in  clearing  up,  and  that  some  part  or  parts  had  never  cleared  entirely,  while  the 
patient's  general  health  had  never  been  completely  restored.  In  many  cases, 
however,  the  child  comes  under  medical  care  for  symptoms  which  were  not  regarded 
as  dependent  on  any  previous  illness.  The  clinical  history  of  the  disease  may  be 
divided  into  two  stages. 

In  the  first  stage,  the  history  is  one  of  cough,  lassitude,  loss  of  flesh,  and  increasing 
shortness  of  breath  on  exertion.  This  may  have  been  present  for  some  six  or  twelve 
months.  The  cough  is  usually  hacking  in  character,  often  paroxysmal,  and  may 
be  so  severe  as  to  induce  vomiting.  If  there  is  any  sputum  it  is  probably  muco- 
purulent, but  not  excessive.  Intermittent  pains  in  the  chest  may  have  been 
complained  of,  due  to  the  pleurisy  often  associated  with  this  disease.  The  tempera- 
ture, apart  from  intercurrent  complications,  is  not  above  normal,  and  may  be  sub- 
normal. Sweating  is  not  usually  at  all  excessive.  A  very  careful  examination 
of  the  lungs  may  be  necessary  in  order  to  discover  the  signs  of  disease.  While 
both  lungs  may  be  affected,  the  disease  is  much  more  frequently  limited  to  one 
lung.  While  the  upper  lobe  may  be  affected,  the  disease  usually  originates  in  the 
lower.  A  contracting  fibroid  apex  of  the  lung  is  almost  always,  if  not  invariably, 
due  to  tuberculosis.  As  regards  the  two  lower  lobes,  the  left  is  much  more  fre- 
quently affected  than  the  right,  and  the  presence  of  the  heart,  acting  mechanically 
by  pressure,  may  have  something  to  do  with  the  frequency  of  interstitial  pneumonia 
on  that  side.  Inspection  of  the  two  sides  of  the  chest  may  show  deficient  expansion 
on  the  side  of  the  lesion.  On  percussion  the  note  over  the  base  of  the  affected  lobe 
is  dull,  and  the  dulness  extends  a  varying  degree  up  the  lobe,  according  to  the 
extent  of  lung  tissue  involved.  Sometimes  the  note  is  quite  flat,  and  suggests  the 
presence  of  fluid,  but  the  absence  of  any  displacement  of  the  heart  to  the  opposite 
side  negatives  that.  The  fiat  note  is  due  to  the  thickening  which  has  taken  place 
both  in  the  pleura  and  the  lung.  The  signs  heard  on  auscultation  vary  from  time 
to  time  in  a  most  puzzling  manner.  Perhaps  the  most  common  condition  is  an 
absence  or  marked  diminution  of  the  breath  sounds  over  the  dull  area,  and  a  total 
absence  of  all  accompaniments.  At  times  the  breathing  may  be  bronchial  in 
character,  and  this  is  usually  most  marked  about  the  inferior  angle  of  the  scapula. 
Rales  of  a  medium  or  coarse  type  come  and  go.  The  lung  which  has  appeared  to 
be  silent  one  day  may  be  the  seat  of  clear  bronchial  or  cavernous  breathing  on  the 
next.  The  presence  or  absence  of  secretion  in  the  bronchial  tubes  of  the  affected 
area  will  determine  the  nature  of  the  accompaniments  heard.  Pleural  friction  of  a 
coarse  or  medium  type  is  often  audible  over  the  dull  area.  The  physical  signs  are 
usually  much  more  marked  at  the  back  and  side  of  the  chest  than  at  the  front. 
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In  the  second  stage,  which  is  reached  alter  the  disease  has  lasted  for  some  time 
—a  year  or  more — various  secondary  changes  develop  along  with  the  progress  of 
the  disease  in  the  lungs.  The  child  is  usually  under-developed  and  of  poor  physique, 
there  being  apparently  a  real  retardation  of  normal  growth  from  this  disease. 
The  fingers  and  toes  are  often  clubbed  and  the  extremities  dusky.  In  the  early 
stages  the  bronchi  have  been  softened  and  weakened  by  chronic  bronchial  catarrh. 
Violent  fits  of  coughing  tend  to  produce  dilatation  of  these  weakened  bronchi. 
As  the  fibrosis  of  the  lungs  progresses,  the  bronchi  are  still  further  dilated  by  the 
contraction  of  the  new  fibrous  tissue  surrounding  them,  and  a  condition  of  bronchi- 
ectasis is  established.  Muco-pus  accumulates  in  these  dilated  tubes,  and  is  coughed 
up  with  difficulty.  An  added  bacterial  infection  may  lead  to  the  production  of  foul- 
smelling  pus  in  the  bronchiectatic  cavities.  A  comparison  of  the  two  sides  of  the 
chest  will  often  show  a  definite  flattening,  with  diminished  expansion  on  the  side 
affected.  The  apex-beat  and  the  heart  are  displaced  outwards  and  upwards 
towards  the  axilla  of  the  affected  side.  The  area  of  lung  tissue  involved  shows  a 
slow  but  steady  increase  until  probably  the  whole  of  one  lobe  is  involved,  and  as 
the  years  pass  the  whole  lung  may  come  to  be  affected.  There  is  an  increase  of 
the  area  of  dulness  and  of  the  degree  of  dulness  on  percussion.  The  breath  sounds 
may  be  weak  or  absent  in  one  part,  and  bronchial  in  another.  The  lung  becomes 
more  extensively  attached  to  the  chest  wall  by  pleuritic  adhesions,  its  power  of 
expansion  is  much  diminished,  and  it  shrinks  by  the  contraction  of  the  new  fibrous 
tissue  formed.  Although  marked  thickening  of  the  pulmonary  tissues  may  have 
occurred,  no  definite  evidence  of  this  is  visible  on  examination  by  the  X-rays, 
according  to  the  writer's  experience.  The  contraction  of  the  fibrous  tissue  leads 
to  the  drawing  over  of  the  mediastinal  contents,  which  are  movable,  and  to  the 
drawing  in  of  the  chest  wall.  The  heart  is  still  further  displaced,  and  it  may  even 
be  found  that  the  sound  lung  is  drawn  across  the  mid-line  and  is  resonant  beyond 
the  sternum  on  the  affected  side.  The  diaphragmatic  surfaces  of  the  pleura  are 
usually  adherent  on  the  diseased  side,  and  the  diaphragm  itself  is  drawn  upwards, 
with  elevation  of  the  liver  or  the  stomach  according  to  the  side  affected.  Muscular 
wasting  from  disuse  or  failure  of  development  may  be  seen  in  the  muscles  of  the 
thoracic  wall  on  one  side,  and  the  spine  is  often  curved  with  a  lateral  convexity 
towards  the  side  of  lesion. 

While  the  course  of  the  disease  is  essentially  chronic,  it  is  liable  at  all  stages  to 
acute  developments  due  to  the  occurrence  of  acute  bronchitis  or  acute  congestion 
about  the  area  of  lung  affected.  If  the  patient  has  not  been  under  observation 
previously,  such  attacks  may  prove  very  puzzling  as  to  their  nature  and  course. 
As  regards  the  bronchitis,  one  will  find  an  area  of  lung  tissue  showing  signs  which 
are  not  common  in  simple  bronchitis.  While  the  purely  bronchial  symptoms 
subside  quickly  under  treatment,  the  dulness  remaining  suggests  that  probably 
some  acute  tuberculous  process  is  present.  As  regards  the  attacks  of  acute  con- 
gestion, there  will  be  present  a  high  temperature,  the  symptoms  of  pneumonia, 
and  the  evidences  of  consolidation  in  one  lobe.  Yet  in  the  course  of  a  few  days 
the  whole  of  the  acute  symptoms  pass  off.  Unless  the  signs  of  chronic  disease  are 
recognized,  one  is  apt  to  keep  on  treating  the  case  as  one  of  unresolved  pneumonia, 
and  to  continue  waiting  for  a  complete  resolution,  which  does  not  take  place.  The 
effect  of  each  such  attack  of  bronchitis  or  pneumonia  is  to  lead  to  a  further  exten- 
sion of  the  disease  in  the  lung  affected. 

Chronic  interstitial  pneumonia  may  run  a  prolonged  course  for  many  years, 
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and  may  even  persist  until  the  patient  is  well  advanced  in  adult  life.  It  is  rare 
for  the  lung  to  clear  up  entirely,  or  for  a  complete  cessation  of  further  inflamma- 
tion and  fibrosis  to  occur,  if  the  signs  have  lasted  over  twelve  months.  The 
gradual  extension  of  the  disease  may  steadily  weaken  the  patient,  and  death  may 
be  brought  about  by  an  attack  of  bronchitis  or  pneumonia.  In  tuberculous  cases 
an  acute  tuberculosis  may  develop  and  prove  fatal,  while  in  cases  of  bronchi  - 
ectatic  cavities  a  cerebral  abscess  may  carry  off  the  patient.  In  the  case  of  older 
children  haemoptysis  to  a  considerable  extent  may  occur. 

Pathology. — The  pathology  of  the  disease  is 
the  same  as  in  adult  life.  There  is  some  bacterial 
infection  present,  acting  specially  on  the  interstitial 
tissues  of  the  lung  and  the  pleura,  and  causing  a 
cellular  proliferation  which  is  converted  into  fibrous 
tissue.  While  the  tubercle  bacillus  is  the  active 
factor  in  some  cases,  the  exact  organism  in  other 
cases  is  not  known,  although  it  is  probably  the  same 
as  induced  the  preceding  attack  of  broncho- 
pneumonia. Probably  there  is  a  special  tendency 
in  the  subjects  of  this  affection  to  the  formation  of 
fibrous  tissue,  which  is  manifested  on  irritation,  just 
as  one  sees  an  overgrowth  of  scar  tissue  in  some 
cases  of  vaccination.  In  one  way  this  overgrowth  of 
fibrous  tissue  is  beneficial,  in  that  it  shuts  off  the 
organism  and  produces  a  difficult  barrier  to  its 
further  extension.  Hence  the  slow  course  of  the 
disease  and  the  rarity  of  general  infection.  In 
young  and  growing  children  the  deformities  result- 
ing in  the  chest  wall  and  the  displacements  of  the 
thoracic  viscera  from  the  contracting  fibrous  tissue 
are  much  more  marked  than  in  adult  life. 


Fig.  33.  —  Photograph  of  a 
Section  or  a  Lung  of  a 
Child  of  Three  and  a 
Half  Years,  exhibiting 
the  Condition  of  Bron- 
chiolectasis. 

(From  case  described  by 
H.  M.  Fletcher,  Trans.  Path. 
Soc.  Lond.,  1901,  liii.  193.) 


Diagnosis. — The  diagnosis  rests  on  the  chronicity 
and  afebrile  nature  of  the  disease,  together  with 
the  more  or  less  active  signs  in  the  lungs,  the 
evidence  of  pleural  thickening  and  pulmonary  con- 
solidation, and  in  the  later  stages  the  deformity  of 
the  chest  wall  and  the  displacement  of  intrathoracic 
organs.  Clubbing  of  the  ringers  is  a  strongly  con- 
firmatory sign,  and  is  usually  present  when  the  disease  has  lasted  for  some  time. 
The  disease  is  often  diagnosed  as  chronic  rrulmonary  tuberculosis,  but,  as 
already  slated,  the  whole  course  of  the  illness  is  quite  different  from  that  of  the 
ordinal')'  forms  of  tuberculous  disease  of  the  lungs  in  children.  Even  the  presence 
of  tubercle  bacilli  may  only  be  the  evidence  of  a  superadded  infection  which  does 
not  have  much  effect  on  the  natural  course  of  the  disease  or  produce  the  ordinary 
changes  which  follow  a  tuberculous  lesion  in  the  lung  (see  Pulmonary  Tubercu- 
losis, p.  400). 

The  marked  flatness  of  the  percussion  note  and  the  absence  of  breath  sounds 
may  lead  to  a  diagnosis  of  pleural  effusion.  This  error  may  easily  be  avoided  if 
one  notes  first  of  all  the  flattening  of  the  chest  wall,  and  next  the  displacement  of 
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the  heart  and  thoracic  organs  towards  the  side  affected.  In  pleural  effusion  the 
heart  is  displaced  away  from  the  affected  side.  An  error  in  diagnosis  of  this  nature 
may  prove  serious  if  an  attempt  is  made  to  settle  the  question  by  an  exploratory 
puncture.  However  harmless  the  use  of  the  exploring  needle  may  be  and  is  in 
cases  of  pleural  effusion,  or  lobar  pneumonia,  or  broncho-pneumonia,  there  seems 
to  be  a  very  definite  and  special  risk  in  the  case  of  chronic  fibroid  pneumonia. 
During  the  past  few  years  a  number  of  fatal  results  from  this  procedure  in  cases 
of  fibroid  pneumonia  in  childhood  have  been  recorded.  The  explanation  is  not 
quite  clear  ;  for  while  in  some  extensive  bleeding  into  the  lung  had  followed,  in 
others  no  such  condition  was  found  at  the  necropsy,  and  the  cause  of  death  seemed 
to  be  some  form  of  reflex  shock.  These  results  have  been  so  direct  and  striking 
that  it  would  certainly  seem  to  be  advisable  to  refrain  from  puncturing  a  fibroid 
lung,  and  it.  should  be  quite  possible  to  distinguish  the  condition  from  pleural 
effusion  without  this  test. 

While  the  X-rays  do  not  show  much  change  in  the  lung  affected  until  the  pul- 
monary thickening  is  very  advanced,  they  are  of  great  value  in  showing  the  altered 
position  of  the  adjoining  contents  of  the  thorax  and  the  limited  movement  of  the 
diaphragm  on  the  side  affected. 

Prognosis. — The  prognosis  will  depend  on  the  progress  of  the  disease,  the 
surroundings  of  the  patient,  and  the  absence  of  complications.  It  is  only  in  slight 
and  early  cases  that  a  complete  cure  can  be  reasonably  hoped  for,  while  on  the 
other  hand  there  is  as  a  rule  no  immediate  danger  to  life.  The  disease  will  in  most 
cases  run  a  very  chronic  course,  which  is  not  incompatible  with  prolonged  life, 
although  the  patient's  general  health  and  physique  may  never  be  up  to  the  normal 
standard. 

The  surroundings  as  to  climate,  protection  from  exposure  to  cold  or  wet  weather, 
and  domestic  life,  will  largely  determine  the  prognosis,  according  as  they  are  good 
or  bad.  The  complications  which  may  affect  the  prognosis  unfavourably  are 
severe  and  recurring  attacks  of  bronchitis  or  pulmonary  congestion,  and  the  develop- 
ment of  large  pus-containing  cavities. 

Treatment.— The  important  part  of  the  treatment  is  to  place  the  patient  in 
such  surroundings  as  will  tend  to  check  the  further  progress  of  the  disease,  and  if 
possible  lead  to  the  healing  of  the  affected  portion  of  lung.  Residence  in  a  warm, 
dry  climate  for  a  prolonged  period  is  the  best  means  of  securing  this  result,  and 
much  benefit  may  be  expected  both  as  regards  the  direct  improvement  of  the  lung 
condition  and  the  prevention  of  fresh  bronchial  and  congestive  attacks.  Open-air 
treatment  should  be  encouraged  as  far  as  possible.  Nourishing  foods  and  tonics 
of  the  nature  of  cod-liver-oil,  iron,  and  strychnine,  are  beneficial.  Complications, 
such  as  pleurisy,  bronchitis,  and  pneumonia,  call  for  the  treatment  suitable  to  these 
disorders.  Gymnastic  exercises  directed  to  the  full  expansion  of  the  chest  should 
be  carried  out,  but  regulated  so  as  not  to  overtax  the  patient's  strength. 

When  a  condition  of  bronchiectasis  is  present,  with  dilated  and  pus-containing 
tubes,  the  emptying  of  these  may  be  the  source  of  much  difficulty  and  coughing. 
The  emptying  of  the  tubes  may  be  aided  by  laying  the  patient  across  the  bed,  with 
the  head  and  chest  over  the  side,  when  the  coughing  will  be  much  more  effective. 
Inhalations  of  carbolic  acid,  creasote,  or  terebene,  help  to  check  the  secretion  and 
disinfect  the  dilated  tubes.  Surgical  treatment  in  the  way  of  draining  the  bronchi- 
ectatic  cavities  is  not  advisable. 
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CONGESTION  AND  (EDEMA  OF  THE  LUNG. 

Pulmonary  congestion  is  a  common  condition  in  connection  with  all  acute 
diseases  of  the  lungs,  such  as  bronchitis,  broncho-pneumonia,  and  lobar  pneumonia. 
The  clinical  signs  by  which  it  might  be  recognized  in  a  separate  form  are  concealed 
by  those  of  the  primary  disease.  The  congestion  is  often  of  a  fleeting  character, 
and  may  be  suggested  by  an  access  of  dyspnoea,  a  rise  in  temperature  altering  the 
normal  course  of  the  chart,  whether  pyrexial  or  otherwise,  and  some  rales,  dimin- 
ished breath  sounds,  and  impaired  resonance  over  a  part  of  the  lung  which  appeared 
healthy.  The  disappearance  of  these  symptoms  and  signs  within  a  few  hours 
suggests  that  they  may  have  been  due  to  an  attack  of  congestion,  but  on  the  other 
hand  they  may  have  been  due  to  a  collapse  of  some  portion  of  the  lung.  While 
one  recognizes  acute  pulmonary  congestion  as  a  secondary  result  of  acute  disease 
of  the  lung,  the  condition  cannot  be  separated  clinically  from  the  primary 
disease. 

Sudden  congestion  of  the  lung  or  lungs  may  also  occur  as  part  of  that  mysterious 
disease  known  as  "  erythema  multiforme  exudativum,"  and  cause  great  respiratory 
distress.  It  may  also  arise  in  connection  with  asthma.  Passive  congestion  of  the 
lungs  is  common  in  cases  of  cardiac  disease  and  renal  disease,  but  these  present  in 
childhood  no  differences  from  the  same  conditions  in  adult  life. 

The  more  special  condition  in  early  life  to  which  attention  may  be  directed  is 
that  of  acute  primary  congestion  of  the  lung.  That  sudden  attacks  of  illness  may 
arise  in  infancy  or  early  childhood,  with  symptoms  like  those  of  lobar  pneumonia, 
but  which  disappear  suddenly,  is  familiar  to  all.  Some  energetic  therapeutists 
have  regarded  such  cases  as  examples  of  lobar  pneumonia  which  have  been  rapidly 
cured  by  their  therapeutic  skill.  Others,  including  Henoch,  have  regarded  them  as 
examples  of  abortive  lobar  pneumonia.  Holt  has  pointed  out  that  such  attacks, 
evidently  due  to  congestion  of  the  lungs,  may  occur  and  recur  in  the  course  of 
malarial  fever,  and  may  be  permanently  cured  by  the  administration  of  quinine. 
Cadet  de  Gassicourt  has  described  the  condition  as  the  acute  idiopathic  pulmonary 
congestion  of  early  life. 

An  attach  begins  with  a  sudden  rise  of  temperature,  the  patient  feels  cold,  looks 
ill,  and  possibly  complains  of  pain  in  the  side  or  abdomen.  The  breathing  becomes 
rapid,  possibly  dyspnoeic,  and  a  cough  with  expectoration  of  mucus  may  develop. 
There  may  be  headache,  or  delirium,  or  vomiting,  or  convulsions.  On  physical 
examination  of  the  chest  during  the  first  twelve  or  twenty-four  hours  there  are  no 
definite  signs.  The  resonance  may  appear  to  be  slightly  impaired  in  one  part, 
there  may  be""some  loose  rales,  and  possibly  a  certain  blowing  element  about  the 
breathing,  all  of  which  conditions  may  be  present  occasionally  in  the  lung  of  a 
healthy  child.  The  physical  signs  do  not  increase  to  any  extent.  The  diagnosis 
cannot  be  made  with  any  certainty,  and  is  still  in  suspense,  when,  after  one  or  two 
days  of  manifest  malaise,  the  temperature  suddenly  falls,  sweating  or  free  diuresis 
may  occur,  and  complete  recovery  rapidly  follows. 

Although  this  affection  cannot  be  definitely  pronounced  to  be  lobar  pneumonia, 
there  is  very  strong  support  for  the  view  that  it  is  a  form  of  pneumococcal  infection, 
with  congestion  of  the  lung.  The  symptoms  point  to  a  general  blood-infection, 
which  is  soon  checked  by  the  resisting  powers  of  the  body.     The  sudden  onset  and 
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the  termination  by  crisis  are  like  a  pneumococcal  invasion.  The  changes  in  the 
breathing  without  definite  physical  signs  are  comparable  only  to  those  found  in 
connection  with  definite  pneumonia.  Herpes  labialis  is  sometimes  present,  and 
the  pneumococcus  has  been  found  in  the  expectoration.  A  marked  leucocytosis 
has  been  found  by  some  observers.  At  the  same  time,  while  in  this  country  the 
pneumococcus  is  probably  the  commonest  causal  organism,  it  does  not  follow  that 
it  is  the  only  one.  Holt  has  found  that  the  Plasmodium  malarias  may  induce 
similar  attacks.  Possibly  the  Bacillus  coli  may  do  so  also.  The  important  point 
to  remember  is  that  such  attacks  may  occur  and  recur  in  children  during  or 
apart  from  any  other  active  disease,  and  may  cause  considerable  difficulty  in 
diagnosis.  They  usually  last  from  one  to  three  days,  very  rarely  more  than  five, 
and  do  not  call  for  any  treatment  other  than  rest  in  bed  and  a  febrifuge 
mixture. 

Acute  (Edema  of  the  lungs  may  occur  in  childhood,  but  is  uncommon.  The 
symptoms  and  ^etiological  factors  are  the  same  as  in  adult  life.  Amongst  infec- 
tious diseases,  the  presence  of  acute  scarlatinal  nephritis  takes  the  first  place. 
Amongst  mechanical  causes,  the  removal  of  pleuritic  exudation  too  rapidly  or  in 
too  great  quantity  may  lead  to  acute  oedema  of  the  lung  on  the  affected  side,  or  of 
both  lungs.  While  the  condition  is  always  a  serious  one,  it  is  frequently  recovered 
from.  Treatment  is  to  be  carried  out  by  means  of  poultices  or  fomentations  to  the 
chest,  bleeding,  and  the  use  of  vaso-dilator  medicines,  including  brandy. 


TUBEBCULOUS  BBONCHIAL  GLANDS: 

Introduction. — In  considering  the  subject  of  pulmonary  tuberculosis  in  child- 
hood, one  must  include  also  tuberculosis  of  the  lymphatic  glands  lying  about  the 
root  of  the  lungs.  These  glands  are  situated  in  close  relation  to  the  trachea  and 
oesophagus  at  the  bifurcation  of  the  trachea,  and  around  the  bronchi  as  far  as  their 
third  or  fourth  division  in  the  lungs.  They  form  a  correlated  group,  which 
may  be  called  the  "  tracheo-broncho-pulmonary  lymphatic  system."  In 
childhood  they  may  become  tuberculous,  and  from  their  enlargement  cause 
definite  symptoms  by  pressure  on  surrounding  organs,  or,  as  is  more  common, 
they  may  be  the  starting-point  of  a  tuberculous  infection  of  the  lungs  or  of  the 
system  generally. 

A  primary  infection  of  the  bronchial  glands  by  the  tubercle  bacilli  is  much  more 
common  than  a  primary  tuberculosis  of  the  lungs.  The  question  has  been  much 
discussed  as  to  how  the  infection  reaches  these  glands.  Some  have  held  that  there 
is  an  extension  of  tuberculous  infection  downwards  from  the  glands  of  the  neck- 
to  those  of  the  thorax.  In  childhood  the  cervical  glands  are  often  tuberculous, 
but  there  is  no  evidence  that  this  infection  tends  to  spread  directly  downwards 
into  the  thorax,  or  that  the  subjects  of  tuberculous  glands  in  the  neck  have  any 
special  proclivity  to  pulmonary  tuberculosis.  It  was  assumed  for  some  time  that 
the  thoracic  glands  became  infected  through  the  intestine  via  the  mesenteric  glands. 
A  difficulty  arose  in  this  connection  when  it  was  pointed  out  that  the  thoracic 
glands  usually  showed  a  much  more  advanced  state  of  disease  than  the  mesenteric 
glands,  and  that  in  many  cases  the  latter  were  not  affected  at  all.  On  the  basis 
of  some  experimental  work  it  was  next  suggested  that  tubercle  bacilli  passed 
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through  the  intestinal  wall,  then  through  the  mesenteric  glands,  and  eventually 
reached  the  thoracic  glands,  to  develop  actively  there  without  leaving  behind  any 
trace  of  their  somewhat  circuitous  route.  This  theory  is  difficult  to  disprove,  but 
it  is  opposed  to  the  ordinary  course  of  tuberculous  infection  in  other  parts  of  the 
body.  While  pathologists  are  still  divided  in  opinion  as  to  the  usual  portal  by 
which  tubercle  bacilli  enter  the  system  in  early  life,  the  view  most  commonly  held 
at  present  by  clinicians  is  that  the  bronchial  glands  are  infected  through  the  air 
entering  the  lungs.  Tubercle  bacilli  present  in  this  air  are  caught  somewhere  in 
the  trachea,  the  bronchi,  the  bronchioles,  or  the  air  vesicles,  and  passed  on  by  the 
lymph  stream  to  the  glands  at  the  root  of  the  lungs.  In  the  glands  the  bacilli  may 
be  destroyed,  or  they  may  develop  and  cause  marked  glandular  enlargement.  This 
is  a  process  comparable  to  what  one  sees  in  the  case  of  the  cervical  glands,  which 
become  infected  through  the  passage  of  tubercle  bacilli  from  the  mouth  or  naso- 
pharynx. In  both  cases,  also,  it  is  to  be  noted  that  there  is  frequently  no  tuber- 
culous lesion  at  the  site  of  entrance  of  the  bacilli  into  the  system.  In  all  proba- 
bility the  healthy  lung  of  a  healthy  infant  is  by  no  means  susceptible  to  tuberculous 
infection  directly  through  the  air  stream,  and  can  protect  itself  from  the  growth  of 
tubercle  bacilli  in  its  tissues  by  passing  them  on  to  the  glands.  It  is  different,  how- 
ever, when  the  lung  has  been  weakened  and  the  soil  prepared  by  an  attack  of 
bronchitis,  broncho-pneumonia,  or  some  specific  fever.  These  are  the  two  processes 
by  wdiich  pulmonary  tuberculosis  is  brought  about :  either  directly  through  the 
settlement  and  growth  of  tubercle  bacilli  on  some  diseased  part  of  the  lower  air- 
passages,  or  indirectly  through  the  bronchial  glands  which  have  become  tuber- 
culous. 

We  shall  return  later  to  the  direct  infection  of  the  lung,  and  in  the  meantime 
shall  pursue  the  course  of  the  tubercle  bacilli  which  have  entered  the  gland  or 
glands.  The  gland,  if  it  does  not  succeed  in  destroying  the  invaders,  becomes 
enlarged  and  tuberculous.  Other  glands  in  the  neighbourhood  are  similarly 
affected.  In  course  of  time  the  whole  gland  may  become  caseous  and  break  down. 
These  caseous  glands  are  a  very  characteristic  feature  at  autopsies  on  children, 
whether  dying  from  tuberculosis  or  some  other  affection.  On  section,  one  finds 
the  whole  or  a  part  of  the  gland  occupied  by  a  soft,  cheesy-looking  material. 
Around  the  glands  there  is  inflammatory  thickening,  a  peri -adenitis,  which  in  time 
becomes  tuberculous  also,  matting  the  glands  together  and  invading  the  sur- 
rounding tissues.  From  this  tuberculous  stronghold  the  tubercle  bacilli  are  now 
able  to  attack  the  lung  more  successfully  and  in  greater  numbers  than  on  their 
first  passage  through  the  lungs.  The  tuberculous  growth  may  invade  a  small 
bloodvessel,  and  tubercle  bacilli  enter  the  blood-stream.  This  will  bring  about  a 
general  tuberculosis,  with  miliary  tubercles  in  the  lungs.  Again,  a  bronchus  may 
be  involved,  its  wall  softened,  and  finally  ulcerated  through,  with  the  result  that 
the  lobe  or  lobes  supplied  by  the  bronchus  become  tuberculous.  This  may  result 
in  a  localized  and  chronic  form  of  pulmonary  tuberculosis,  or  it  may  lead  to  a 
disseminated  and  acute  form.  The  glandular  mass  at  the  root  of  the  lung  may 
extend  by  a  succession  of  tuberculous  deposits  radiating  outwards  and  fanwise 
through  the  pulmonary  tissue.  A  considerable  mass  of  tuberculous  growth  is  then 
found  near  the  root  of  the  lung,  which  may  itself  soften  and  break  down  in  parts, 
and  in  the  areas  beyond  this  there  may  be  scattered  tuberculous  deposits  mixed 
up  with  healthy  pulmonary  tissue.  If  life  is  prolonged,  the  whole  lung  becomes 
involved.     These  are  some  of  the  routes  by  which  the  return  journey,  as  it  may  be 


DISEASES  OF  THE  RESPIRATORY  SYSTEM  393 

called,  of  the  tubercle  bacillus  to  the  lung  is  brought  about,  and  by  which  tuber- 
culosis of  the  lungs  is  established.  From  the  glands  the  tuberculous  lesion  may 
also  spread  by  direct  extension  to  the  pleura,  the  pericardium,  or  the  mediastinal 
tissues.  Local  abscesses  may  follow  the  breaking  down  of  the  glands,  which  from 
their  size  are  apt  to  cause  pressure  symptoms,  and  often  rupture  into  the  trachea 
or  bronchus  or  pleura. 

Direct  infection  of  the  lungs  is  not  usually  brought  about  when  the  pulmonary 
tissue  is  healthy.  The  type  of  tuberculosis  common  in  adult  life,  in  which  the 
lesion  is  started  a  short  distance  below  the  extreme  apex  of  the  lung,  is  rare 
in  early  life.  After  the  age  of  eight  or  ten  years  this  lesion  is  more  frequently 
met  with.  Still,  it  must  be  kept  in  mind  that,  although  the  occurrence  is  rare, 
the  typical  lesions  of  pulmonary  tuberculosis  in  adults  may  be  met  with  even  as 
early  as  the  first  year  of  life,  and  they  are  apparently  due  to  direct  infection  through 
the  air-passages.  Probably  in  such  cases  the  soil  has  been  prepared  by  the  previous 
existence  of  tuberculosis  in  the  parents,  and  the  surroundings  have  been  favourable 
to  tuberculous  infection.  Direct  infection  may  also  arise  in  connection  with  any 
disease  which  lowers  resistance  in  the  pulmonary  passages,  such  as  bronchitis  or 
broncho-pneumonia,  especially  when  associated  with  a  specific  fever,  such  as 
measles  or  hooping-cough.  Even  in  such  cases,  however,  it  may  be  that  the 
infection  comes  from  the  tuberculous  bronchial  glands.  Tubercle  bacilli  present 
in  these  glands  may  be  stirred  into  activity  by  the  constitutional  disturbance,  and 
may  find  an  entrance  into  the  damaged  tissues  of  the  lung.  On  the  other  hand, 
an  attack  of  bronchitis  or  pneumonia  causes  an  inflammatory  swelling  of  the 
bronchial  glands,  which  lowers  their  resistant  powers,  and  may  enable  tubercle 
bacilli  to  settle  and  flourish  in  them. 

Symptomatology. — Were  it  possible  to  diagnose  and  to  cure  the  condition  of 
tuberculous  bronchial  glands,  a  great  deal  of  pulmonary  tuberculosis  would  be 
prevented.  At  present  the  diagnosis,  especially  in  the  early  stages,  is  extremely 
difficult,  and  if  treatment  has  to  be  deferred  to  the  later  stages  it  is  seldom  suc- 
cessful. The  changes  in  the  glands  themselves  have  already  been  referred  to. 
The  symptoms  and  signs  referable  to  their  enlargement  are  general  and  local. 
The  general  symptoms  are  those  common  to  all  forms  of  tuberculosis,  such  as 
wasting,  anaemia,  irregular  temperature,  loss  of  appetite,  and  lassitude.  The 
pyrexia  as  a  rule  is  not  great,  save  when  suppuration  has  taken  place  in  the  glands. 
An  irregular  rise  of  from  99°  to  100°  F.  at  night  is  much  more  common.  A  marked 
condition  of  fretfulness  is  often  a  feature  of  this  disease.  One  and  all  of  these 
symptoms  may  be  entirely  absent  in  the  early  stages,  and  until  the  disease  is  suffi- 
ciently advanced  to  produce  marked  constitutional  effects  ;  so  that,  at  best,  from 
the  general  symptoms  one  can  only  suspect  tuberculous  disease  of  these  glands, 
when  a  careful  examination  has  failed  to  reveal  any  cause  for  the  symptoms 
elsewhere. 

The  local  signs  are  due  to  pressure  on  and  irritation  of  the  surrounding  tissues — 
namely,  nerves,  bloodvessels,  trachea,  bronchi,  and  oesophagus.  The  signs  are 
usually  much  more  marked  on  one  side  of  the  chest  than  the  other,  and  extension 
of  the  glandular  enlargement  takes  place  more  frequently  on  the  right  than  on  the 
left  side.  Pressure  on  the  nerves  at  the  root  of  the  lungs  not  infrequently  leads  to 
a  harsh  hacking  cough,  apt  to  occur  in  paroxysms,  which  may  closely  simulate 
hooping-cough.  In  young  children  without  any  sign  of  disease  in  the  naso- 
pharynx or  lungs  to  account  for  it,  this  barking  paroxysmal  cough  is  very  sugges- 
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five  of  enlarged  bronchial  glands.  This  form  of  cough  is  sometimes  associated 
with  attacks  of  dyspnoea  and  cyanosis,  due  to  spasm  of  the  trachea  or  bronchi, 
and  simulating  closely  an  asthmatic  seizure.  Pressure  on  the  bloodvessels  is  not 
usually  so  marked  as  to  induce  a  persistent  dilatation  of  the  superficial  veins,  but 
a  "  Eustace  Smith  bruit  "  may  be  heard.  This  is  supposed  to  be  due  to  pressure 
on  the  large  veins,  and  is  heard  on  auscultation  over  the  upper  part  of  the  sternum 
when  the  head  is  thrown  well  back.  Considerable  doubt  has  been  cast  on  the  value 
of  this  sign.  Carey  Coombs  has  found  a  murmur  heard  over  the  sterno-clavicular 
region  to  be  common  in  association  with  anaemia  and  febrile  states  generally,  and 
even  in  apparently  healthy  children.  He  regards  the  bruit  as  due  to  flattening 
of  the  veins  against  the  transverse  processes  of  the  cervical  spines.  Fetterolf  and 
Gittings  suggest  that  the  bruit  depends  on  the  persistence  of  the  thymus,  which 
can  exert  pressure  on  the  vessels  as  they  arise  from  the  arch  of  the  aorta.  All 
that  can  be  said  is  that  the  "  Eustace  Smith  bruit  "  in  a  well-marked  and  persistent 
form  is  a  rare  sign,  which  may  be  associated  with  pressure  from  enlarged  bronchial 
glands.  Pressure  on  the  trachea  may  cause  a  stridor,  both  inspiratory  and  expira- 
tory, a  clanging  cough,  and  attacks  of  dyspnoea.  To  cause  this  the  pressure  must 
be  considerable,  and  is  perhaps  most  frequently  present  when  the  glands  have 
broken  down  and  formed  an  abscess.  Pressure  on  the  bronchi  may  cause  more 
definite  signs,  because  the  pressure  is  usually  on  one  side,  and  one  lung  only  is 
affected.  If  the  pressure  is  on  the  main  bronchus,  the  breath  sounds  may  he 
exaggerated  or  diminished,  according  as  the  degree  of  pressure  is  slight  or  great. 
The  percussion  note  over  the  lung  may  be  less  resonant  than  on  the  other  side. 
A  more  distinctive  condition  is  that  in  which  the  pressure  is  on  some  branch  of 
the  main  bronchial  tree,  so  that  the  altered  breath  sounds  are  lobar  in  distribution. 
In  young  children  the  bronchus  supplying  the  upper  part  of  the  right  lung  seems 
to  be  specially  frequently  affected.  A  condition  of  bronchial  breathing  above  and 
below  the  right  clavicle,  with  some  impaired  resonance,  but  without  any  accom- 
paniments, is  highly  suggestive  of  bronchial  pressure,  provided  that  these  signs  are 
constantly  and  persistently  present.  In  childhood  quiet  breathing  often  leads  to 
a  partial  and  temporary  collapse  of  portions  of  the  lung,  which  must  not  be  mis- 
taken for  any  pathological  change.  Pressure  on  the  oesophagus  may  lead  to 
difficulty  in  swallowing,  but  is  very  rarely  found.  Other  aids  in  localizing  a  tuber- 
culous lesion  in  the  bronchial  glands  have  been  sought  by  means  of  percussion  and 
the  X-rays.  Percussion  over  the  upper  part  of  the  sternum  and  on  each  side  of 
it  may  reveal  an  area  of  impaired  resonance  which  has  been  held  as  indicating  this 
condition,  but  it  is  a  very  late  sign.  There  is  a  difficulty  also  in  excluding  the 
thymus  as  an  equally  likely  cause.  Posteriorly,  percussion  over  the  roots  of  the 
lungs  may  show  a  difference  of  resonance  on  the  two  sides,  with  bronchial  breathing 
more  extensively  heard  on  the  diseased  side.  This  ought  to  be  carefully  examined 
for  in  all  suspected  cases.  The  X-rays  do  not  appear  to  be  of  much  value  in 
moderate  enlargement  of  the  glands  at  the  root  of  the  lung,  but  when  the  glands 
lying  in  the  lung  are  enlarged  they  may  be  visible  on  screening  or  photographing 
as  irregularly  disturbed  patches.  If  the  glands  are  calcareous,  the  X-ray  picture 
will  be  much  more  definite. 

The  Prognosis  in  any  given  case  in  which  the  disease  has  advanced  to  such  a 
stage  that  it  can  be  recognized  with  accuracy  must  always  be  guarded,  because  of 
the  tendency  to  a  spread  of  the  disease  leading  to  pulmonary  or  general  tuber- 
culosis.    During  the  first  five  years  of  life  tuberculous  glands  tend   to   soften. 
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caseate,  break  down,  and  disseminate  their  contents,  and  it  is  not  until  later  child- 
hood that  fibrosis  and  calcification  are  developed  as  safeguards  against  general 
infection.  The  extension  of  the  disease  is  an  ever-present  contingency  which  must 
render  the  prognosis  grave  in  all  cases.  At  the  same  time  it  is  clear,  from  post- 
mortem evidence  in  children  dying  from  other  diseases,  that  tuberculous  disease  of 
these  glands  may  last  for  a  long  time  without  any  active  development  or  extension , 
and  that  the  glands  may  pass  into  a  state  of  latent  and  inactive  tuberculosis. 
During  childhood  there  are  many  risks  of  the  lighting  up  of  this  latent  tuberculosis 
into  activity,  such  as  the  specific  fevers,  attacks  of  acute  pulmonary  disease,  etc., 
and  very  often  this  happens  in  cases  in  which  the  tuberculous  disease  had  not  even 
been  suspected  beforehand. 

Treatment. — In  cases  suspected  or  diagnosed,  the  treatment  common  to  all 
forms  of  tuberculosis  should  be  carried  out.  Benefit  may  be  expected  in  the  early 
cases  from  the  prolonged  administration  of  the  iodide  of  iron,  iodide  of  potash,  and 
arsenic. 


PULMONARY  TUBERCULOSIS. 

Introduction. — The  various  types  of  pulmonary  tuberculosis  are  apt  to  be  so 
intermingled  both  clinically  and  pathologically  that  only  broad  distinctions  can 
he  given.  The  acute  miliary  lesions  may  be  found  in  association  with  a  chronic 
mass  of  caseous  consolidation.  Superadded  infections  by  the  pneumococcus  or  the 
streptococcus  may  complicate  the  clinical  picture  and  produce  additional  lesions 
in  the  lungs.  In  many  cases  it  is  impossible  to  tell  whether  an  acute  broncho- 
pneumonia is  due  to  the  tubercle  bacillus  or  some  other  organism  until  the  necropsy. 
Speaking  generally,  all  acute  tuberculous  lesions  of  the  lungs  prove  fatal.  The 
chronic  forms  when  slight  in  extent  may  be  recovered  from,  as  is  shown  by  the 
healed  lesions  found  post  mortem  in  children  dead  of  other  diseases.  The  pul- 
monary disease  may  not  prove  fatal  directly,  but  by  the  dissemination  of  the 
infection  through  the  system  causing  general  tuberculosis  or  tuberculous  menin- 
gitis. The  disease  is  very  frequently  distributed  over  both  lungs.  In  other  cases 
it  begins  in  one  lung  and  spreads  to  the  other.  Again,  it  may  be  limited  to  one  lung 
only.  The  association  with  tuberculous  disease  of  the  bronchial  glands  usually 
leads  to  the  involvement  of  one  lung  at  first. 

rji  The  various  forms  of  pulmonary  tuberculosis  in  childhood  tend  to  run  a  more 
acute  and  more  rapid  course  than  in  adult  life.  This  is  especially  the  case  during 
the  first  two  years  of  life,  less  so  up  to  the  eighth  year,  after  which  the  tendency 
to  the  more  chronic  forms  predominates.  The  pulmonary  lesions  may  either  be 
the  result  of  general  tuberculosis  or  may  be  the  starting-point  of  general  tuber- 
culosis. In  childhood  pulmonary  tuberculosis,  tuberculous  pleurisy,  and  tuber- 
culous peritonitis,  are  often  associated. 

"""  But  little  reliance  as  a  rule  is  to  be  placed  on  the  symptoms  preceding  the 
illness.  Children  are  frequently  brought  for  advice  in  whom  pulmonary  tuberculosis 
is  suspected  by  an  anxious  parent,  but  in  whom  the  symptoms  are  due  to  other 
causes.  On  the  other  hand,  an  attack  of  pulmonary  tuberculosis  usually  develops 
when  least  expected,  and  this  is  explained  by  the  fact  that  it  is  an  acute  extension 
of  a  previously  latent  glandular  infection.  Such  things  as  chills,  severe  colds,  an 
attack  of  measles  or  hooping-cough,   etc.,  do  not  cause  tuberculosis,  although 
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they  may  prove  the  spark  which  determines  the  explosion  of  tuberculous  activity 
Experience  has  shown  that  with  a  tuberculous  focus  in  some  other  part  of  the 
system,  whether  the  glands,  the  joints,  the  peritoneum,  or  elsewhere,  the  possi- 
bility of  pulmonary  infection  must  always  be  kept  in  mind.  The  well-known 
tendency  in  adult  life  for  chronic  pulmonary  phthisis  to  develop  as  a  terminal 
factor  in  other  wasting  diseases,  such  as  diabetes,  is  not  common  in  early  childhood, 
but  may  be  met  with  typically  after  the  age  of  eight  or  ten  years. 

1.  Acute  Miliary  Tuberculosis. — This  is  a  general  infection  in  which  the  lungs 
may  be  involved.  The  tubercle  bacilli  are  carried  in  the  blood-stream  to  the  lungs, 
where  they  form  glistening  grey  granulations  about  the  size  of  a  large  pin's  head. 
The  granulations  may  be  dotted  about  at  intervals,  or  may  seem  almost  to  occupy 
the  whole  of  the  lung  tissues.  The  clinical  picture  of  the  disease  varies  greatly. 
There  may  be  (1)  no  symptoms  or  signs  of  pulmonary  involvement,  or  (2)  symp- 
toms but  no  signs  of  pulmonary  involvement,  or  (3)  symptoms  and  signs  of 
pulmonary  involvement. 

(1)  It  is  certainly  very  striking  at  a  necropsy  to  find  the  lungs  studded  with 
grey  granulations,  which  had  caused  no  symptoms  or  signs  of  pulmonary  disease 
during  life.     Outside  the  granulations  the  lung  tissue  is  apparently  healthy. 

(2)  There  may  be  marked  symptoms  of  pulmonary  involvement  in  the  shape 
of  cough,  dyspncoa,  and  increasing  cyanosis,  and  yet  on  physical  examination  of 
the  chest  no  alteration  in  the  breath  sounds,  no  accompaniments,  and  no  signs  of 
consolidation.  In  the  case  of  a  continued  fever,  suggestive  of  general  tuberculosis, 
and  without  signs  of  other  disease,  this  marked  dyspnoea  and  cyanosis  should 
suggest  miliary  tubercles  in  the  lungs  so  extensive  as  to  interfere  with  the  aeration 
of  the  blood.  There  is  probably  in  addition  acute  congestion  of  the  pulmonary 
tissue  surrounding  the  granulations. 

(3)  To  the  symptoms  of  cough,  dyspncoa,  and  cyanosis,  there  may  be  added 
definite  physical  signs.  The  breath  sounds  may  be  very  harsh  and  accompanied 
by  numerous  moist  sounds,  and  there  may  be  patchy  consolidation  with  bronchial 
breathing.  The  clinical  picture  of  acute  broncho-pneumonia  may  be  reproduced, 
and  no  doubt  such  is  the  disease  with  the  tubercle  bacillus  as  the  active  organism. 
At,  the  necropsy  the  scattered  granulations  are  the  only  features  which  distinguish 
the  disease  from  ordinary  broncho-pneumonia. 

These  various  pulmonary  conditions  are  only  part  of  a  generalized  tuberculosis 
which  is  always  fatal.  The  disease  is  met  with  frequently  during  the  first  two 
years  of  life.  There  is  no  curative  treatment,  and  at  most  one  can  but  relieve 
distressing  symptoms  with  opiates. 

2.  Tuberculous  Pneumonia. — This  affection  may  occur  either  in  an  acute  or  in 
a  chronic  form. 

The  acute  form  resembles  closely  the  ordinary  broncho-pneumonia  of  infancy. 
Even  after  watching  a  case  closely  for  some  weeks  it  may  be  impossible  to  say 
whether  the  disease  is  tuberculous  or  not.  The  necropsy  often  shows  that  what 
was  regarded  as  an  ordinary  attack  of  broncho-pneumonia  was  really  tuberculous, 
and  vice  versa.  The  recovery  of  the  patient  may  show  that  a  case  diagnosed  as 
tuberculous  broncho-pneumonia  was  due  to  some  other  infection. 

The  distribution  of  the  lesions  may  be  lobar  or  lobular.  They  are  often  started 
by  a  direct  extension  of  tuberculous  disease  from  the  glands  at  the  root  of  the 
lungs.     One  lung  only  may  be  affected  at  first,  but  if  the  patient  lives  long  enough 
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the  other  lung  will  almost  certainly  be  involved.  Not  infrequently  the  disease 
begins  as  an  acute  pneumonia  of  the  pneumococcal  type.  The  physical  signs  and 
symptoms  are  those  of  lobar  pneumonia,  and  blood  drawn  from  the  affected  area 
may  give  a  pure  culture  of  the  pneumococcus.  The  temperature  may  for  a  time 
be  that  of  lobar  pneumonia,  but  the  crisis  does  not  occur  at  the  usual  time.  Instead 
of  a  crisis  we  find  tbe  temperature  continuing  high,  probably  with  marked  oscilla- 
tion. The  consolidation  spreads,  and,  after  involving  the  whole  of  one  lung,  may 
extend  to  the  other.  Partial  resolution  of  the  solid  areas  may  occur,  but  as.  a  rule 
there  is  never  the  complete  clearing  up  that  one  meets  with  in  ordinary  lobar 
pneumonia.  The  distinction  between  this  condition  and  a  "  creeping  "  pneumonia 
may  be  extremely  difficult  or  impossible  until  the  parts  are  examined  at  the 
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Fig.  34. — Male,  aged  Two  Years  and  Eight  Months  :  Tuberculous  Pneumonia  ;  Death. 

Disease  started  acutely  as  pneumonia  of  right  lower  lobe,  and  pneumococei  were  found  on 
exploratory  puncture.  The  whole  of  the  right  lung  became  involved,  and  later  the  most 
of  the  left.  Post  mortem,  generalized  pneumonia,  many  abscess  cavities,  pneumothorax, 
and  empyema  of  right  side.     Glands  at  the  root  of  the  lungs  were  caseous. 

necropsy.  If  recovery  follows,  one  assumes  that  the  disease  was  not  tuberculous. 
A  streptococcal  pneumonia,  with  its  usual  lobular  distribution  may  after  the  early 
stages  become  complicated  by  tuberculous  infection.  The  pleura  tends  to  be 
extensively  involved  in  tuberculous  pneumonia,  and  pleuritic  adhesions  usually 
form  over  wide  areas  and  tend  to  become  very  dense.  Occasionally  pneumothorax 
occurs,  and  may  be  recognized  clinically.  It  is  due  to  the  bursting  into  the 
pleura  of  a  tuberculous  abscess  in  the  lung,  and  an  empyema  follows.  Both 
pneumothorax  and  empyema  are  usually  limited  in  extent  from  surrounding 
pleural  adhesions. 

Pathology. — The  pathological  lesions  vary  greatly  in  different  cases.  The 
glands  at  the  root  of  the  lungs  are  commonly  found  in  a  state  of  advanced  casea- 
tion, and  may  have  formed  a  tuberculous  mass  extending  into  the  lung.  The  lungs 
contain  scattered  areas  of  tuberculous  deposit  which  tend  to  caseate,  and    may 
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form  multiple  abscess  cavities.  The  areas  of  tuberculous  infiltration  may  have  a 
lobar  or  lobular  distribution.  This  may  depend  on  the  presence  of  a  pneumonia 
of  a  lobar  or  of  a  lobular  type,  or  it  may  depend  on  the  manner  in  which  the  disease 
has  spread  from  the  bronchial  glands.  Secondary  infection  may  be  responsible 
for  localized  patches  of  inflammation  which  are  not  evidently  tuberculous.  Scat- 
tered miliary  tubercles  may  be  seen  in  parts  of  the  lung  which  seem  otherwise 
healthy.  The  bronchi  and  bronchioles  may  be  acutely  inflamed  and  tuberculous, 
while  their  contents  may  be  muco-pus  or  pus.  As  in  all  acute  pulmonary  affections 
in  childhood,  areas  of  collapse  and  of  emphysema  are  common. 

Symptomatology. — The  general  and  local  signs  of  this  disease  are  the  same  as 
in  other  forms  of  broncho-pneumonia.  Irregular  fever,  wasting,  cough,  and  sweat- 
ing, are  usually  present,  but  have  nothing  characteristic  about  them.  Some  cases 
may  show  only  signs  of  diffused  bronchial  catarrh  and  the  so-called  "capillary 
bronchitis  ";  others  have  in  addition  signs  of  patchy  consolidation,  and  others 
signs  of  extensive  consolidation.  The  signs  of  cavitation  may  or  may  not  be 
present,  according  to  the  size  and  the  distance  of  the  cavities  from  the  surface. 
It  must  be  remembered  that  in  children  all  the  signs  which  are  held  to  be  charac- 
teristic of  a  cavity  may  be  present  in  simple  consolidation  of  the  lung.  Cardiac 
weakness  and  dilatation  may  develop  as  a  result  either  of  the  obstruction  to  the 
pulmonary  circulation  or  of  the  pyrexia  and  toxaemia  present.  The  liver  and 
spleen  are  often  enlarged.  Speaking  generally,  one  may  say  that  the  spleen  is 
more  commonly  enlarged  in  the  tuberculous  than  in  the  other  forms  of  pneumonia. 
The  course  of  the  disease  is  always  towards  a  fatal  termination,  due  to  the  pul- 
monary affection,  tuberculous  meningitis,  general  tuberculosis,  or  exhaustion. 

The  chronic  form  is  distinguished  only  by  the  more  chronic  course  of  the  attack. 
To  a  certain  extent  this  may  be  due  to  the  absence  of  secondary  infections  of  a 
virulent  type,  such  as  the  pneumococcus,  streptococcus,  etc.  The  temperature 
chart  shows  a  much  lower  range  of  fever  than  in  the  acute  form.  The  extension  of 
the  disease  from  the  root  of  the  lungs  takes  place  more  slowly  and  in  a  more  limited 
manner.  Some  scattered  tubercles  develop  slowly  in  the  lungs.  The  symptoms 
may  be  coughing  and  dyspnoea  on  exertion,  and  on  examination  one  may  find  signs 
of  bronchial  catarrh,  with  crepitations.  The  patient  looks  ill,  wastes,  and  becomes 
listless  and  inactive.  Sooner  or  later  the  child  sinks,  death  taking  place  from 
exhaustion,  or  the  acute  form  of  tuberculous  pneumonia,  or  general  tuberculosis. 

3.  Massive  Pulmonary  Tuberculosis. — In  some  cases  one  may  find  the  tuber- 
culous infection  spreading  out  from  the  root  of  the  lung,  and  involving  the  pul- 
monary tissues  like  a  solid  new  growth.  A  whole  lobe  or  more  may  come  to  be 
involved,  all  the  pulmonary  tissues  in  this  area  being  converted  into  a  solid  yellow 
mass  of  caseous  matter.  On  physical  examination,  the  note  may  be  absolutely 
dull  over  this  area,  while  the  breath  sounds  are  entirely  absent  or  possibly  bronchial 
in  character.  The  presence  of  fluid  in  the  pleural  cavity  is  suggested  by  the  flatness 
of  the  note,  but  exploratory  puncture  gives  a  negative  result.  The  constitutional 
disturbances  may  be  slight.  A  similar  condition  of  massive  involvement  may  be 
caused,  as  Still  has  pointed  out,  by  the  bursting  of  a  caseous  gland  into  a  bronchus, 
so  that  the  whole  area  supplied  by  that  bronchus  becomes  a  solid  mass  of  caseous 
matter.  The  illness  usually  terminates  by  the  extension  of  the  disease  in  an  acute 
form  either  through  the  lungs  or  through  the  system  generally. 

These  three  forms — acute  miliary  tuberculosis,  tuberculous  broncho-pneumonia, 
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and  massive  pulmonary  tuberculosis — have  a  dread  significance  from  the  fact  that 
they  are  all  secondary  to  tuberculosis  elsewhere.  Given  a  small  tuberculous  focus 
in  the  lungs  of  a  primary  character,  the  resistant  powers  of  the  organism  would 
probably  combat  the  invaders  successfully,  and  the  disease  might  run  its  course 
unrecognized  from  the  slightness  of  the  symptoms.  But  we  have  in  these  three 
types  the  results  of  a  successful  attack  on  the  system  at  some  previous  time.  The 
tubercle  bacilli  have  entrenched  themselves  in  the  bronchial  glands  or  elsewhere. 
From  their  stronghold  they  are  able  to  invade  the  pulmonary  tissues,  either  by  a 
general  and  rapid  advance  through  the  blood-stream  or  a  bronchus,  or  more  slowly 
by  a  gradual  extension  of  the  tuberculous  process  from  the  root  of  the  lungs. 
Treatment  directed  to  the  lungs  has  no  effect  on  the  immense  reserve  forces  in  the 
glands.  One  feels  that,  unless  the  stronghold  in  the  glands  can  be  rooted  out 
victory  is  bound  to  lie  in  the  end  with  the  tubercle  bacillus. 

4.  Chronic  Phthisis  Pulmonum. — This,  the  common  form  in  adult  life,  is  rare  in 
infancy  and  early  childhood.  Its  incidence  begins  to  be  more  common  after  the 
age  of  ten  years.  None  the  less  it  is  sometimes  met  with  even  in  the  first  year  of 
life,  with  the  typical  localized  tuberculous  deposit,  caseation,  and  cavitation.  It  is 
in  the  early  years  of  life  that  the  diagnosis  is  likely  to  cause  most  difficulty,  because 
of  the  rarity  of  the  condition.  The  primary  focus  of  disease  is  frequently  in  the 
right  upper  lobe,  but  the  lower  lobes  are  much  oftener  the  starting-point  of  the 
disease  than  in  adult  life.  The  clinical  course,  the  symptoms,  and  the  signs,  are 
the  same  as  in  adults,  with  the  difference  that  the  progress  of  the  disease  tends  to 
be  more  rapid,  and  the  occurrence  of  a  general  tuberculosis  is  more  common. 
Although  complete  recovery  may  follow,  as  post-mortem  evidence  shows,  such  an 
event  is  rare,  save  when  the  lesion  is  small  and  so  slight  as  to  have  given  rise  to 
few,  if  any,  definite  symptoms.  When  the  signs  of  chronic  phthisis  are  well  marked 
in  childhood,  the  disease  usually  progresses  to  a  fatal  termination.  Laryngeal 
tuberculosis  may  occur  in  this  form,  and  in  a  manner  similar  to  that  of  adult  life. 
Haemoptysis  is  rare,  and  is  more  frequently  associated  with  a  cavity  than  with  an 
early  stage  of  lung  disease.  Ulceration  of  the  bowel  is  common,  and  is  probably 
due  to  the  swallowing  of  the  sputum.  Even  in  older  children  expectoration  is 
never  so  thoroughly  carried  out  as  in  adults. 

The  onset  of  this  disease — "  consumption,"  as  it  is  commonly  termed — is  much 
dreaded  and  frequently  diagnosed  by  the  lay  public.  Every  form  of  chronic  cough 
is  regarded  as  of  pulmonary  origin,  and  advice  is  sought  in  order  to  have  the  diag- 
nosis confirmed  or  refuted.  Wasting,  lassitude,  loss  of  appetite,  and  other  symp- 
toms, are  regarded  as  pointing  strongly  to  consumption.  It  is  only  by  means  of  a 
careful  examination,  not  only  of  the  lungs,  but  of  the  whole  respiratory  passages, 
that  one  can  form  a  definite  opinion  as  to  the  presence  or  absence  of  chronic  phthisis. 
It  is  well  to  bear  in  mind  at  the  outset  that  this  form  of  tuberculosis  is  not  common 
in  childhood.  The  exciting  cause  of  the  cough  is  much  more  frequently  found  in 
some  non-tuberculous  lesion  of  the  nose,  naso-pharynx,  trachea,  or  bronchi.  It  is 
impossible,  in  the  absence  of  definite  physical  signs  in  the  lungs,  to  make  a  diagnosis 
of  chronic  phthisis  with  any  certainty.  In  the  absence  of  any  indications  of  disease 
in  the  respiratory  passages  and  lungs,  one  is  often  justified  in  suspecting  latent 
tuberculosis  of  the  bronchial  glands,  and  these  should  be  examined  so  far  as  clinical 
methods  will  allow  (p.  393).  When  the  symptoms  are  entirely  general,  such  as 
wasting  and  slight  pyrexia,  the  other  systems  must  be  examined,  as  the  disease 
may  be  situated  in  some  other  part  of  the  body. 
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5.  Chronic  Tuberculous  Pulmonary  Fibrosis. — This  condition  was  referred  to  in 
connection  with  chronic  interstitial  pneumonia.  There  is  no  doubt  that  pulrnonarv 
tuberculosis  is  often  diagnosed  in  cases  of  chronic  pneumonia  in  which  the  tubercle 
bacillus  plays  no  part.  The  leading  features  of  pulmonary  tuberculosis  in  child- 
hood are  the  acuteness  of  the  symptoms,  the  absence  of  fibrosis,  the  tendency  to 
caseation,  and  the  rapid  course  to  a  fatal  termination.  Chronic  pulmonary  fibrosis 
on  the  other  hand,  is  characterized  by  the  chronicity  of  the  disease  and  the  absence 
of  acute  symptoms,  apart  from  complications,  while  there  is  no  tendency  to 
caseation,  and  there  is  always  a  marked  degree  of  fibrosis  present.  We  have 
therefore  to  assume  that  in  cases  of  chronic  tuberculous  fibrosis  there  is  either 
some  peculiar  action  of  the  tubercle  bacillus,  or  some  special  predisposition  on  the 
part  of  the  patient  to  the  formation  of  fibrous  tissue  in  the  lungs.  Neither  of  these 
assumptions  is  supported  by  the  clinical  or  post-mortem  evidence  in  connection 
with  other  forms  of  pulmonary  tuberculosis  in  childhood.  Chronic  fibroid  pneu- 
monia is  not  infrequently  met  with  during  the  ages  of  two  to  six  years  (when  acute 
tuberculous  disease  of  the  lungs  also  prevails),  and  cau  usually  be  definitely  traced 
to  an  infection  other  than  that  of  the  tubercle  bacillus.  Definite  tuberculous  pul- 
monary fibrosis  is  rare  at  this  period  of  life,  as  judged  both  by  clinical  and  post- 
mortem evidence.  Nor  can  it  be  admitted  that  the  finding  of  tubercle  bacilli  in 
the  throat  or  sputum  is  positive  evidence  that  the  lung  affection  is  tuberculous. 
In  a  case  of  chronic  fibroid  pneumonia  there  may  be  a  secondary  or  superadded 
infection  by  the  tubercle  bacillus,  just  as  in  the  case  of  tuberculous  pneumonia  there 
may  be  a  secondary  infection  by  the  streptococcus  or  the  pneumococcus.  The 
presence  of  tubercle  bacilli  does  not  seem  to  affect  to  any  marked  extent  the  course 
or  symptoms  of  the  pulmonary  fibrosis,  probably  because  the  fibrosis  renders  the 
soil  extremely  unsuitable  for  its  development.  In  early  childhood,  therefore,  the 
course  of  a  fibroid  pneumonia  will  bo  found  to  be  much  the  same  whether  the 
tubercle  bacillus  has  or  has  not  been  found  to  be  present.  The  diagnosis,  prognosis, 
and  treatment,  are  the  same  in  all  cases,  and  has  been  already  considered  in  connec- 
tion with  chronic  fibroid  pneumonia  (p.  389). 

In  later  childhood,  after  the  age  of  eight  years,  the  tendency  to  chronic  forms 
of  pulmonary  tuberculosis  begins  to  manifest  itself,  and  in  these  a  leading  feature 
is  the  formation  of  fibrous  tissue.  This  is  Nature's  method  of  shutting  off  a  localized 
tuberculous  process.  At  this  period  of  life  we  may  meet  with  a  tuberculous  lesion 
near  the  apex  or  in  one  of  the  lower  lobes  which  becomes  encapsuled  by  fibrous 
tissue,  and  as  the  patient  and  the  lung  grow  the  fibroid  area  will  produce  those 
local  changes  described  as  occurring  in  chronic  fibroid  pneumonia.  The  active 
disease  may  have  ceased  entirely,  and  the  symptoms  will  depend  on  the  extent  to 
which  the  pulmonary  tissue  has  been  destroyed.  In  a  tuberculous  subject  the 
future  prospects  are  clouded  by  tho  risk  of  a  lighting  up  of  the  old  tuberculous 
focus,  which  may  have  a  caseating  centre,  and  of  a  fresh  infection  of  the  lungs  by 
the  tubercle  bacillus. 

The  Diagnosis  of  Pulmonary  Tuberculosis. — In  cases  of  pulmonary  tuber- 
culosis a  certain  amount  of  weight  is  to  be  attached  to  the  family  history  and 
previous  health.  If  there  is  a  parental  history  of  tuberculous  disease,  we  may 
consider  that  the  patient  has  a  natural  predisposition  to  the  disease.  If  other 
children  in  the  family  have  died  of  the  disease  or  suffered  from  any  form  of  tuber- 
culosis, it  is  probable  that  the  home  surroundings  are  favourable  to  the  spread  of 
this  infection.     In  considering  tho  previous  health  of  the  patient,  a  history  of 
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wasting,  cough,  and  loss  of  appetite,  for  some  months  before  the  appearance  of 
active  symptoms,  is  suggestive  of  some  latent  tuberculous  lesion.  Inquiry  should 
also  be  made  as  to  whether  the  patient  had  suffered  previously  from  any  form  of 
tuberculous  disease,  or  from  any  acute  pulmonary  disease  associated  with  measles 
or  hooping-cough.  Certain  acute  diseases  of  the  lungs,  and  especially  those  in 
connection  with  the  specific  fevers,  cause  inflammatory  changes  in  the  glands  at 
the  root  of  the  lungs,  which  frequently  pave  the  way  to  tuberculous  infection.  A 
history  of  tuberculous  peritonitis,  hip-joint  disease,  glandular  abscess,  etc.,  should 
always  render  one  suspicious  of  tubercle  if  active  pulmonary  signs  appear.  Too 
much  stress  must  not  be  laid  on  the  appearance  of  the  patient  when  he  is  of  the 
so-called  "  tuberculous  "  type.  Such  children  are  quite  as  liable  as  others  to  acute 
pulmonary  affections  of  a  non-tuberculous  character. 

The  course  of  the  disease  may  give  some  aid  in  the  diagnosis.  In  subjects 
under  the  age  of  two  years  the  disease  runs  a  rapid  course  after  the  appearance 
of  active  signs  ;  consequently,  at  this  age  an  acute  pulmonary  affection  lasting  for 
more  than  a  month  i3  probably  non-tuberculous.  Definite  periods  of  cessation  of 
acute  symptoms  followed  by  exacerbations  are  less  characteristic  of  tuberculous 
pneumonia  than  of  ordinary  broncho-pneumonia.  Eecurrent  attacks  of  bronchitis 
or  pneumonia  are  probably  non-tuberculous,  although  they  may  tend  in  time  to 
the  development  of  glandular  tuberculosis.  As  the  child  grows,  the  tendency  to 
the  more  chronic  forms  of  pulmonary  tuberculosis  increases,  but  up  to  the  age  of 
ten  years  they  are  exceptional  in  a  well-marked  form.  Where  widesjiread  pul- 
monary signs  have  existed  for  a  year  without  causing  death,  tuberculosis  can 
almost  certainly  be  excluded  as  the  cause  of  the  disease. 

It  is  but  rarely  that  the  symptoms  and  physical  signs  give  unequivocal  evidence 
of  tuberculous  infection.  The  temperature  may  be  as  high  and  as  irregular  in  one 
form  of  pneumonia  as  in  the  other.  Wasting,  anaemia,  and  sweating,  are  common 
to  all  acute  pulmonary  infections.  The  signs  of  bronchial  catarrh  and  of  patchy 
or  extensive  consolidation  are  the  same,  whatever  the  specific  cause  may  be.  In 
tuberculous  pneumonia,  pleurisy  leading  to  firm  pleural  adhesions  is  more  frequent 
than  in  ordinary  broncho-pneumonia,  and  if  definite  signs  of  pleurisy  can  be  made 
out  the  disease  is  probably  tuberculous.  Unfortunately,  the  signs  of  pleurisy  are 
often  absent.  If  there  is  definite  evidence  of  cavity  formation,  the  disease  is 
almost  certainly  tuberculous.  When  the  pulmonary  signs  are  limited  to  one  lung 
or  to  one  part  of  a  lung,  tuberculosis  should  be  suspected.  Still  says  that  the 
limitation  of  active  tuberculosis  to  one  lobe  when  there  are  signs  of  enlarged  medias- 
tinal glands  is  highly  suggestive  of  ulceration  of  a  caseous  gland  into  a  bronchus, 
especially  so  on  the  right  side. 

That  valuable  sign  in  adults  of  early  tuberculous  infection  of  the  lungs — namely, 
haemoptysis — is  rarely  met  with  in  children  at  any  stage  of  the  disease.  Con- 
firmatory evidence  may  be  obtained  by  the  presence  of  definite  tuberculosis  else- 
where. Tubercle  of  the  choroid  is  quite  characteristic,  and  is  found  most  fre- 
quently in  connection  with  acute  miliary  tuberculosis,  less  commonly  in  connection 
with  the  chronic  types.  Examination  of  the  blood  shows  as  a  rule  the  signs  of 
secondary  anaemia,  with  a  normal  or  diminished  number  of  leucocytes.  In  the 
acute  forms  of  pulmonary  tuberculosis  this  may  be  altered  by  the  presence  of 
secondary  infections. 

The  most  definite  evidence  of  pulmonary  tuberculosis  is  the  presence  of  tubercle 
bacilli  in  the  sputum.      In  the  case  of  children  one  is  met  with  the  difficulty  of 
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obtaining  any  sputum.  This  difficulty  may  be  overcome  when  the  child,  is  over 
five  years  of  age  by  a  little  careful  training  in  the  method  of  expectoration.  In 
the  case  of  younger  children  the  plan  introduced  by  Holt  may  be  employed. 
Coughing  is  excited  by  irritating  the  pharynx,  and  the  sputum  thus  brought  into 
view  is  caught  on  a  bit  of  muslin  or  gauze.  The  cough  may  be  started  by  rubbing 
the  pharynx  with  the  end  of  a  pair  of  forceps  wrapped  in  muslin.  The  mucus  and 
muco-pus  thus  obtained  may  be  stained  for  tubercle  bacilli.  Another  method, 
according  to  Holt,  which  is  suitable  for  infants  and  young  children,  is  to  pass  a 
stomach-tube  well  into  the  oesophagus  and  stain  the  mucus  which  adheres  to  it 
when  withdrawn.  By  inverting  a  child  during  a  paroxysm  of  coughing,  a  con- 
siderable mass  of  mucus  may  be  coughed  into  a  receiver.  In  testing  these  methods 
in  seventy-six  cases  of  pulmonary  tuberculosis,  Holt  found  tubercle  bacilli  in  over 
80  per  cent.,  although  in  over  half  of  them  the  disease  was  not  advanced,  as  judged 
by  the  symptoms  and  physical  signs.  In  most  of  the  cases  repeated  examinations 
were  necessary.  It  need  hardly  be  added  that  the  absence  of  tubercle  bacilli 
from  the  sputum  is  not  to  be  regarded  as  proof  that  the  disease  is  not  tuberculous. 

The  von  Pirquet  and  the  Calmette  tests  have  recently  come  into  common  use. 
They  are  both  of  limited  value,  in  that  they  indicate  the  existence  of  a  tuberculous 
lesion,  past  or  present,  but  give  no  information  as  to  its  locality.  They  are  there- 
fore of  no  positive  value  as  regards  a  doubtful  case  of  pulmonary  tuberculosis. 
On  the  other  hand,  if  the  reaction  is  negative,  it  is  probable  that  the  disease  is  not 
tuberculous.  Both  of  these  reactions  seem  to  be  unreliable  in  cases  of  acute  miliary 
tuberculosis,  which  so  frequently  develops  in  connection  with  pulmonary  tuber- 
culosis. The  von  Pirquet  test  is  much  to  be  preferred  to  Calmette's  in  the  case  of 
children,  as  severe  conjunctivitis  may  follow  from  the  use  of  the  latter. 

The  diagnostic  method  of  using  tuberculin  by  means  of  injection  is  not  often 
carried  out  in  early  life.  It  is  suitable  only  for  cases  with  an  afebrile  temperature, 
as  the  characteristic  reaction  is  a  febrile  one.  It  merely  indicates  the  presence  of 
a  tuberculous  focus.  For  its  use  Koch's  original  tuberculin  in  doses  of  -^  to  j^ 
milligramme  may  be  employed  either  subcutaneously  or  by  the  mouth.  Holt 
tested  102  infants  with  tuberculin,  and  got  a  positive  reaction  in  34.  The  dose, 
given  subcutaneously,  varied  from  yV  milligramme  to  6  milligrammes.  Out  of  the 
34  giving  a  positive  reaction,  30  were  shown  positively  to  be  the  subjects  of  tuber- 
culosis. The  average  temperature  reaction  in  15  cases  was  103-3°  F.,  reached  in 
thirteen  hours.     He  has  not  seen  any  bad  effects  from  these  injections. 

While  the  diagnosis  of  pulmonary  tuberculosis  may  present  great  difficulty  in 
its  acute  forms,  in  but  too  many  cases  the  development  of  tuberculous  meningitis 
or  general  tuberculosis  will  settle  the  problem.  From  the  practical  standpoint,  it 
is  more  important  that  chronic  affections  characterized  by  cough  or  some  bronchial 
catarrh  should  not  be  diagnosed  and  treated  as  tuberculous  disease  of  the  lungs 
on  insufficient  evidence.  After  an  acute  affection  like  influenza,  bronchitis,  broncho- 
pneumonia, etc.,  there  may  persist  for  some  time  cough,  an  irregular  temperature, 
and  some  physical  signs  in  the  lungs,  which  are  not  necessarily  tuberculous,  and 
which  will  eventually  clear  up  under  suitable  treatment.  The  systematic  examina- 
tion of  school-children  has  led  to  the  discovery  of  many  cases  in  which  pulmonary 
tuberculosis  has  been  suspected  owing  to  the  presence  of  indefinite  signs  and  symp- 
toms ;  and  while  such  children  may  require  care,  and  will  be  much  improved  by 
hygienic  surroundings  and  good  food,  it  is  not  justifiable  to  label  them  as  sufferers 
from  pulmonary  tuberculosis,   with  the  accompanying  isolation  and  ostracism 
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which  follows  such  a  diagnosis.  Remembering  the  many  other  causes  of  such 
symptoms  in  childhood,  one  will  do  well  to  make  as  careful  an  examination  as 
possible  to  determine  the  existence  of  definite  signs  of  tuberculosis,  and  to  with- 
hold such  a  diagnosis  in  the  absence  of  unequivocal  signs.  More  especially  are  such 
diseases  as  chronic  fibroid  pneumonia,  bronchiectasis,  chronic  pleurisy,  and  neg- 
lected or  undiagnosed  empyema,  likely  to  be  mistaken  for  chronic  pulmonary 
tuberculosis,  because  of  the  general  appearance  of  the  patient  and  the  physical 
signs  present. 

Prognosis. — In  the  first  two  years  of  life  the  prognosis  is  bad  in  all  forms  of 
pulmonary  tuberculosis,  largely  owing  to  the  fact  that  the  disease  is  acute  and 
tends  to  become  generalized.  The  same  tendency  is  manifested  with  diminishing 
frequency  up  to  the  age  of  eight  or  ten  years.  In  all  acute  forms  the  prognosis  is 
very  bad.  After  the  age  of  five  years  localized  tuberculous  disease  of  the  lungs 
may  recover,  as  the  process  tends  to  become  more  chronic  and  the  resistant 
powers  of  the  system  more  fully  developed.  Such  lesions  may  be  cured  entirely, 
but  the  prognosis  is  rendered  uncertain  by  the  extreme  liability  of  these  patients 
to  fresh  infection. 

Treatment. — There  is  only  one  method  of  treatment  which  is  of  any  definite 
value  in  connection  with  pulmonary  tuberculosis  in  early  life,  and  that  is  preven- 
tive treatment.  As  previously  stated,  the  symptoms  of  pulmonary  tuberculosis 
usually  appear,  not  as  the  result  of  a  direct  infection  from  without,  but  as  an  exten- 
sion of  disease  from  the  bronchial  glands  or  other  part  of  the  body  in  which  the 
tubercle  bacilli  have  already  established  themselves.  We  are  therefore  dealing 
with  a  secondary  lesion  so  far  as  the  lungs  are  concerned.  Therapeutic  measures, 
to  be  successful,  must  be  directed  to  the  glands  already  affected,  and  should  be 
carried  out  before  the  lungs  are  involved.  Here  we  are  met  with  two  difficulties — ■ 
first,  that  the  glandular  disease  is  entirely  latent  in  the  great  majority  of  cases,  and, 
secondly,  that  no  curative  treatment  of  the  glandular  lesion  is  at  present  available. 
The  preventive  treatment,  to  be  complete,  would  consist  in  the  exclusion  of  tubercle 
bacilli  from  the  mouth  and  nose  of  infants  and  children.  This  may  be  a  counsel 
of  perfection,  but  a  great  deal  can  be  done  by  a  wise  control  of  the  feeding  and 
home  surroundings.  Fresh  pure  air  by  day  and  night,  and  fresh,  wholesome, 
nourishing  food,  if  generally  employed,  would  do  much  to  diminish  the  frequency 
of  pulmonary  tuberculosis  in  early  life.  On  the  other  hand,  stuffy  rooms,  a  dusty 
atmosphere,  and  contaminated  baby-soothers,  are  common  means  by  which  a 
child  is  infected.  Relatives  or  nurses  who  are  suffering  from  consumption  often 
communicate  the  disease  to  infants.  A  diet  of  patent  foods,  starchy  and  other- 
wise, fails  in  building  up  a  strong  constitution,  and  the  system  becomes  more 
liable  to  a  successful  attack  by  the  tubercle  bacillus.  Attacks  of  bronchitis, 
broncho-pneumonia,  and  other  pulmonary  affections,  cause  enlargement  of  the 
bronchial  glands,  and  render  them  less  able  to  resist  the  growth  of  tubercle  bacilli. 
These  are  the  factors  which  must  bo  borne  in  mind  in  connection  with  the  preven- 
tiv  3  treatment  of  pulmonary  tuberculosis. 

The  treatment  of  acute  pulmonary  tuberculosis  varies  with  the  form  of  disease. 
In  the  acute  miliary  form,  no  treatment  is  at  present  known  which  will  in  any  way 
influence  the  disease  or  save  the  patient.  In  the  forms  of  winch  tuberculous 
pneumonia  may  be  taken  as  the  type,  the  treatment  should  be  carried  out  on  the 
lines  which  have  been  indicated  in  connection  with  the  therapeutics  of  bronchitis, 
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pleurisy,  pneumonia,  etc.  We  are  limited  practically  to  the  relief  of  symptoms 
and  to  maintaining  the  patient's  strength.  It  is  only  in  the  chrome  and  localized 
forms  of  pulmonary  tuberculosis  that  more  direct  and  more  hopeful  treatment  can 

be  carried  out. 

The  chronic  forms  of  the  disease  appear  usually  after  the  age  of  rive  years. 
While  the  treatment  of  tuberculosis  generally  is  equally  suited  to  sufferers  from 
pulmonary  tuberculosis,  there  is  little  in  the  treatment  which  is  special  to  the  lung 
condition.  Sanatorium  treatment  is  not  available  or  suitable  for  children  as  a 
rule,  but  everything  that  is  embraced  in  the  term  "  open-air  "  treatment  should  be 
carried  out.  Great  resistance  to  this  will  be  encountered  in  domestic  circles,  and 
mothers  will  strongly  object  to  a  delicate  child  sleeping  in  the  open  air,  or  with 
windows  wide  open  in  all  weathers,  on  the  ground  of  the  risk  of  catching  cold. 
With  a  little  experience  of  the  benefit  derived  they  will  soon  be  converted.  Durmg 
the  pyrexial  stage  rest  in  bed  or  on  a  couch  should  be  maintained,  but  when  no 
fever  is  present  exercise  in  moderation  will  be  beneficial.  The  natural  movements 
of  a  child  playing  in  a  garden  are  better  than  any  gymnastic  exercises  or  physical 
drill.  The  open  air  of  the  mountains  or  seaside,  according  to  individual  tempera- 
ments, is  much  to  be  preferred  to  that  of  towns  or  valleys.  At  the  same  time,  in 
the  colder  months  of  the  year  residence  in  a  warm  climate  or  in  some  sheltered 
country  place  is  better  than  exposure  to  sea-fogs,  strong  east  winds,  or  a  constant 

damp  atmosphere.  .  . 

The  diet  should  be  a  full  and  nourishing  one,  but  stuffing  with  food  is  not  to 
be  encouraged.  Nor  is  it  advisable  to  coax  a  young  patient  to  eat  food  when  the 
appetite  is  lost,  It  is  better  to  give  the  stomach  rest  for  a  few  days,  to  order  a 
few  doses  of  calomel  and  a  bitter  tonic  containing  nux  vomica  and  an  acid.  When 
the  normal  appetite  returns  the  food  will  be  better  digested  and  better  assimilated. 
The  proteins  and  the  fats  should  be  fully  represented  in  the  dietary.  Raw-meat 
juice,  beef  soups,  beefsteak,  and  mutton,  are  to  be  ordered  in  larger  amounts  than 
are  required  in  ordinary  healthy  childhood.  Eggs,  milk,  cream,  butter,  and  cod- 
liver-oil,  should  be  taken  regularly.  The  meat  essences  and  dried  milks  and  patent- 
foods  with  strange  names  may  be  entirely  dispensed  with,  to  the  benefit  of  the 
patient  The  meals  should  not  be  too  frequent,  and  if  an  ordinary  diet  is  being 
taken  it  is  better  to  give  three  meals  a  day,  with  some  milk  between-times  if  desired. 
The  appetite  is  very  apt  to  become  impaired  if  the  child  is  dosed  with  cough 
mixtures  and  opiates  to  stop  coughing.  As  a  rule  the  coughing  is  beneficial  and 
a  really  troublesome  and  excessive  amount  of  cough  can  usually  be  checked  by  a 
simple  fruit  lozenge,  a  hot  fomentation  to  the  chest,  or  the  inhalation  of  steam. 

The  direct  treatment  of  the  disease  in  the  lungs  has  not  yet  been  successn,  lv 
accomplished.  The  inhalation  of  volatile  antiseptics,  either  from  an  oral  inhaler 
or  by  living  in  an  atmosphere  impregnated  with  the  vapour,  is  depressing  to  the 
patient,  and  cannot  be  said  to  be  productive  of  any  good.  The  use  of  tubercu  in 
injections  as  a  curative  measure  is  still  on  trial,  and  no  very  conclusive  results 
have  been  obtained.  Apparently  pulmonary  tuberculosis  proves  more  resistant, 
to  this  form  of  treatment  than  most  of  the  other  forms  of  localized  tuberculosis. 
At  present  it  may  be  said  that  the  best  chance  of  healinga  tuberculous  lesion  ra 
the  lun^s  is  by  increasing  the  natural  resistant  powers  of  the  patient  through  rest, 
fresh  air  and  good  food.  The  course  of  treatment  must  in  every  case  be  a 
prolonged  one,  and  it  is  only  in  the  case  of  well-to-do  families  that  the  care  anu 
attention  which  may  be  necessary  for  one  or  two  years  can  be  given. 
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PULMONARY  GANGRENE. 

Introduction. — Gangrene  of  the  lung  is  a  rare  condition  in  early  life.  As 
a  rule  the  disease  is  secondary  to  some  preceding  affection  of  the  lungs,  and  is  the 
result  of  a  superadded  infection.  The  breaking  down  of  lung  tissue  and  the  char- 
acteristic odour  of  the  breath  and  expectoration  are  due  to  the  action  of  certain 
anaerobic  bacteria.  The  gangrenous  areas  may  be  diffused  through  the  whole 
lung  or  in  both  lungs,  but  more  commonly  in  the  case  of  children  they  are  limited 
to  one  part  of  the  lung.  In  this  area  there  may  be  only  one  gangrenous  patch, 
with  softened,  irregular  outline,  and  a  central  cavity  filled  with  broken-down  lung 
tissue  in  a  putrid  condition  and  emitting  a  most  offensive  odour.  In  other  cases 
there  may  be  several  gangrenous  patches  adjoining  each  other,  often  lying  in  close 
proximity  to  the  pleural  surface,  and  showing  by  their  distribution  that  they  were 
the  result  of  septic  emboli  in  some  branches  of  the  pulmonary  artery. 

jEtiology. — The  likely  subjects  of  this  condition  are  those  weakened  by 
disease,  either  general  or  local.  Amongst  the  general  diseases,  the  specific  fevers, 
and  more  especially  measles,  are  the  leading  causes.  In  the  case  of  children  there 
seems  to  be  a  special  tendency  to  localized  gangrene  in  connection  with  these  fevers, 
as  shown  by  the  occurrence  of  gangrene  in  other  parts  than  the  lung — e.g.,  the 
mouth  and  cheeks,  vulva,  etc.  Amongst  local  causes  the  presence  of  broncho- 
pneumonia, and  to  a  less  extent  of  lobar  pneumonia,  seems  to  predispose  to  gan- 
grene. At  the  same  time  it  is  clear  that  some  of  the  cases  described  as  gangrene 
following  pneumonia  were  due  to  a  gangrenous  infection  of  the  lung  to  begin 
with,  and  that  the  so-called  "  pneumonia  "  was  really  an  inflammatory  reaction 
around  the  gangrenous  area. 

Septic  foci  in  various  parts  of  the  body  may  lead  to  septic  embolism  and 
pulmonary  gangrene.  In  children,  suppurative  otitis  media,  mastoiditis,  and 
osteomyelitis,  are  the  commonest  causes.  A  putrid  condition  of  the  mouth,  as 
in  septic  stomatitis  or  cancrum  oris,  may  lead  to  pulmonary  gangrene  by  the 
direct  transmission  of  organisms  through  the  respiratory  passages.  The  presence 
of  a  foreign  body  impacted  in  a  bronchus  may  lead  to  ulceration  and  gangrene 
of  the  lung. 

Symptomatology. — There  are  three  leading  symptoms  by  means  of  which 
gangrene  of  the  lung  may  be  recognized — namely,  (1)  a  gangrenous  odour  of  the 
breath  ;  (2)  the  expectoration  of  foul-smelling  matter,  containing  shreds  of  broken- 
down  lung  tissue  ;  (3)  copious  haemoptysis.  The  putrid  odour  of  the  breath 
and  expectoration  are  quite  characteristic,  but  must  be  distinguished  from  the 
offensive  odour  which  accompanies  cases  of  bronchiectatic  cavities.  Here  the 
smell  of  the  breath  and  of  the  expectorated  pus  may  be  very  strong  and  disagree- 
able, but  has  never  the  putrid  smell  of  pulmonary  gangrene.  As  copious  haemoptysis 
is  a  very  rare  condition  in  children,  in  the  absence  of  other  recognized  cause,  such 
as  a  tuberculous  cavity  or  hemorrhagic  disease,  a  sudden  haemorrhage  is  very 
suggestive  of  pulmonary  gangrene. 

In  many  cases,  however,  all  these  leading  signs  are  absent.  The  disease  runs 
its  course  without  these  characteristic  symptoms,  and  the  illness  may  prove  fatal 
without  any  suspicion  having  been  aroused  as  to  the  primary  trouble 

The  general  symptoms  of  acute  septic  disturbance  are  present.     The  tempera- 
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ture  is  high  and  usually  hectic,  the  pulse  is  rapid,  sweating  and  rigors  may  occur, 
anaemia  is  marked,  great  prostration,  loss  of  appetite,  and  wasting,  are  common, 
and  complications  such  as  diarrhoea  may  occur.  Cough  is  usually  present,  and 
tends  to  be  paroxysmal  in  character.  If  there  has  been  a  pre-existing  pneumonia, 
the  physical  signs  of  that  disease  will  seem  to  afford  sufficient  explanation  of 
the  general  disturbance.  If  there  has  been  no  previous  lung  disease,  the  physical 
signs  in  the  chest  are  at  first  slight.  There  may  be  signs  of  pulmonary  catarrh. 
Later  some  impaired  resonance  may  follow,  and  the  dulness  may  gradually  get 
more  marked.  The  signs  of  a  cavity  may  become  clear.  Pleuritic  friction  and 
pain  in  the  side  may  develop.  Sometimes  the  pleura  gives  way,  and  the  septic 
matter,  reaching  the  pleural  cavity,  may  lead  to  empyema  or  pyopneumothorax. 
None  of  these  signs,  in  the  absence  of  a  direct  communication  between  the  gan- 
grenous area  and  the  air-passages,  is  sufficiently  definite  to  make  the  diagnosis 
clear,  so  that  at  most  one  can  only  suspect  gangrene  from  the  condition  of  the  child, 
which  seems  serious  out  of  proportion  to  the  physical  signs. 

Treatment. — As  the  signs  of  pulmonary  gangrene  may  be  entirely  latent, 
and  the  condition  may  only  be  discovered  at  a  necropsy,  in  many  cases  there  will 
be  no  indications  for  treatment  other  than  those  directed  to  the  primary  source 
of  infection,  or  the  accompanying  indications  of  pulmonary  disorder.  When  the 
offensive  odour  of  the  breath  and  the  nature  of  the  expectoration,  if  any,  have 
indicated  the  disease,  the  patient  should  be  isolated,  whether  the  treatment  is 
being  carried  out  at  home  or  in  a  hospital  ward.  A  gangrenous  pneumonia  is 
particularly  infectious  to  other  children  suffering  from  lung  trouble.  Antiseptic 
inhalations  by  means  of  turpentine,  creasote,  etc.,  should  be  employed.  If  there 
are  definite  indications  of  empyema  or  a  localized  abscess  of  the  lung,  surgical 
intervention  is  called  for.  This  will  only  be  likely  to  succeed  if  the  gangrenous 
area  is  near  the  pleural  surface  of  the  lung,  with  one  cavity  which  can  be  opened 
and  freely  drained.  If  there  are  diffused  abscess  cavities,  as  in  embolic  cases, 
surgical  treatment  will  probably  be  ineffectual.  When  a  foreign  body  is  the 
exciting  cause,  its  removal  by  means  of  coughing  or  with  the  aid  of  the  broncho- 
scope may  lead  to  recovery,  which  is  more  likely  than  in  other  cases  of  gangrene, 
owing  to  the  fact  that  these  rjatients  are  usually  in  a  better  state  of  health. 

General  measures  in  the  way  of  fresh  air,  nourishing  foods,  and  stimulants, 
must  not  be  neglected,  and  are  often  the  only  means  at  the  disposal  of  the  practi- 
tioner. As  a  rule  an  attack  of  pulmonary  gangrene,  supervening  on  an  illness 
which  has  already  severely  lowered  the  resisting  powers  and  strength  of  a  child, 
will  run  a  rapid  course  to  a  fatal  termination. 


PULMONAR  Y  ABSCESS. 

The  lungs  may  be  the  seat  of  secondary  abscesses  from  pyamiic  foci  in  other 
parts  of  the  body — e.g.,  bone  diseases.  Certain  cases  of  severe  broncho-pneumonia 
are  associated  with  multiple  small  abscesses  in  the  lungs.  These  are  forms  of 
acute  abscesses  which  do  not  lend  themselves  either  to  diagnosis  or  treatment. 

Suppuration  in  the  lung  is  also  found  in  connection  with  bronchiectatic  and 
tuberculous  cavities,  as  in  adult  life.  A  foreign  body  impacted  in  a  bronchus 
may  lead  to  an  abscess  of  the  lung  and  a  fatal  result,  unless  the  foreign  body  be 
removed  or  coughed  up,  when  recovery  may  follow.     The  rupture  into  the  lung 
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of  an  abscess  in  the  vicinity,  such  as  an  empyema  or  a  suppurating  bronchial 
gland,  may  lead  to  a  pulmonary  abscess. 

The  more  special  type  of  abscess  in  early  life  to  which  reference  may  be  made 
is  that  associated  with  pneumococcal  pneumonia,  usually  of  the  lobar  type.  Con- 
sidering how  frequently  the  pneumococcus  leads  to  suppurative  lesions  in  adjoining 
tissues,  the  pleura  and  the  pericardium,  it  is  rather  strange  that  it  should  so  seldom 
lead  to  suppuration  in  the  lung  itself.  Still,  this  complication  sometimes  aiises 
in  the  course  of  or  after  an  attack  of  lobar  pneumonia.  If  the  abscess  is  deeply 
seated,  the  clinical  signs  will  probably  be  of  a  general  character  only — viz.,  irregular 
temperature,  high  leucocyte  count,  sweating,  and  increasing  cachexia.  Rupture 
into  a  bronchus  may  occur,  and  pus  containing  some  pulmonary  tissue  be  coughed 
up,  with  temporary  or  complete  relief  of  all  the  symptoms.  If  the  abscess  approach 
the  pleural  surface  of  the  lung,  there  will  be  certain  local  signs  present.  These 
are  usually  very  similar  to  those  of  an  empyema — namely,  marked  impairment 
of  resonance,  diminished  breath  sounds,  and  weak  vocal  resonance.  From  an 
encysted  empyema  or  an  interlobar  empyema  the  diagnosis  may  be  impossible, 
as  in  both  cases  there  is  a  collection  of  pent-up  pus,  which  in  the  case  of  an  abscess 
of  the  lung  lies  inside  the  visceral  pleura,  and  in  the  case  of  an  empyema  lies 
outside.  In  distinguishing  an  abscess  of  the  lung  from  an  empyema  lying  frea 
in  the  pleural  cavity,  one  gets  some  assistance  from  the  fact  that  in  the  latter  case 
there  is  usually  displacement  of  the  heart  away  from  the  affected  side.  Exploratory 
puncture  may  be  employed,  and  if  pus  is  obtained  a  diagnosis  of  empyema  will 
probably  be  made,  and  it  is  not  until  the  pleura  has  been  opened  for  the  purpose 
of  drainage  that  the  mistake  is  discovered.  In  some  cases  an  abscess  of  the  lung 
bursts  through  the  pleura,  producing  a  secondary  empyema.  If  the  pus  is  not 
evacuated  by  natural  or  artificial  means,  the  tendency  is  towards  a  fatal  termina- 
tion from  increasing  cachexia  and  weakness. 

The  Treatment  of  a  pneumococcal  abscess  of  the  lung  is  surgical.  When 
the  abscess  is  single,  as  usually  happens,  the  prognosis  is  good  under  surgical 
treatment.  The  abscess  cavity  is  to  be  opened  and  drained,  after  its  exact  situation 
has  been  determined  by  exploratory  puncture.  Even  if  exploratory  puncture 
has  failed  to  localize  any  pus,  one  may  feel  justified  from  the  general  and  local 
signs  in  advising  that  the  pleura  should  be  opened  and  the  lung  explored  digitally. 
Should  the  pleura  have  been  opened  with  the  view  of  relieving  an  empyema,  and 
no  pus  be  found,  the  possibility  of  a  pulmonary  abscess  as  the  cause  of  the  local 
signs  should  be  kept  in  mind  and  further  exploration  carried  out. 


NEW  GROWTHS  IN  THE  LUNG,  PLEURA,  AND  MEDIASTINA. 

These  may  for  convenience  be  taken  together.  Primary  growths  in  those 
structures  are  rare  ;  secondary  growths  are  much  more  common.  A  primary 
sarcoma  may  arise  in  the  lung  or  in  the  mediastinum,  where  it  will  probably  be 
a  lymphosarcoma.  Secondary  tumours  are  usually  multiple,  and  reproduce  the 
character  of  the  primary  growth — e.g.,  melanotic  sarcoma,  osteosarcoma,  etc. 
As  a  rule  these  secondary  growths  do  not  give  rise  to  any  localizing  symptoms. 
The  supraclavicular  or  axillary  glands  may  be  involved  in  cases  of  intrathoracic 
tumours,  but  more  frequently  they  show  no  enlargement.  Primary  tumours  or 
the  pleura  are  extremely  rare. 
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The  .Diagnosis  is  usually  made  from  the  physical  signs,  and  an  absolute  diagnosis 
may  be  very  difficult  until  these  are  well  marked  and  the  disease  extensive.  A 
new  growth  in  the  mediastinum  will  usually  produce  signs  of  irritation  and  pressure, 
such  as  coughing,  distension  of  the  veins  of  the  chest,  oedema  of  the  upper  ex- 
tremities and  face,  dyspncea  and  stridor,  suffocative  attacks,  etc.  As  the  tumour 
grows  there  may  be  manifest  dulness  on  percussion  over  the  sternal  region  and 
beyond  it,  displacement  of  the  heart,  and  possibly  pleuritic  friction  or  effusion. 
The  more  rapidly  the  tumour  grows,  the  more  marked  are  the  symptoms,  while 
in  the  case  of  slowly-growing  tumours  it  is  astonishing  how  extensive  a  growth 
may  be  without  causing  any  distress  to  the  patient  or  marked  pressure  signs. 

Tumours  of  the  lung  as  a  rule  cannot  be  diagnosed  until  they  are  near  enough 
to  the  surface  to  produce  some  alteration  in  the  breath  sounds  or  the  percussion 
note,  or  pleurisy.  The  breath  sounds  over  an  area  of  the  lung,  which  tends  to 
increase  in  size,  may  be  diminished,  or  absent,  or  bronchial  in  character,  according 
to  the  conducting  power  of  the  new  growth.  The  percussion  note  is  impaired, 
and  tends  to  become  quite  flat  when  the  growth  extends  to  the  pleural  margin. 
At  this  stage  the  physical  signs  closely  resemble  those  of  fluid  effusion,  and  this 
diagnosis  is  frequently  made.  Repeated  exploration  with  a  needle,  when  the 
results  are  negative,  should  suggest  the  probability  of  a  pulmonary  new  growth. 
Pleurisy  is  very  often  present  either  as  dry  pleurisy  or  more  commonly  as  pleurisy 
with  effusion,  which  is  often  considerable  in  amount.  On  aspirating  this  fluid, 
cells  of  the  new  growth  may  be  found.  The  chest  wall  is  often  pressed  outwards 
by  a  new  growth  of  the  lung,  so  that,  on  comparing  the  two  sides  of  the  chest,  one 
can  see  a  localized  bulging  on  the  affected  side.  The  tumour  may  grow  through 
the  pleura  and  chest  wall,  and  appear  as  an  external  swelling,  destroying  the  tissues 
it  passes  through,  bone  included.  Hemorrhage  from  the  tumour  with  haemoptysis 
is  not  common  in  childhood.  The  growth  of  the  tumour  in  size  may  lead  to  the 
displacement  of  the  mediastinal  tissues,  and  pressure  symptoms,  such  as  dyspncea, 
cyanosis,  and  dilatation  of  the  superficial  thoracic  veins,  may  appear.  Radiography 
may  aid  the  diagnosis  when  the  tumour  is  of  some  size.  The  course  of  the  disease 
is  always  to  a  fatal  termination,  and  if  intercurrent  disease,  such  as  broncho- 
pneumonia, does  not  carry  off  the  patient,  constitutional  symptoms — wasting, 
anaemia,  etc. — supervene. 

HYDATID    DISEASE. 

Hydatid  disease  of  the  lungs  is  rare  save  in  those  countries  where  the  parasite 
is  common.  The  symptoms  are  for  some  time  those  of  indefinite  pulmonary 
disease,  and  they  may  simulate  closely  those  of  a  new  growth.  The  cysts  are 
usually  unilobular.  There  may  be  a  considerable  amount  of  coughing  with  muco- 
purulent or  bloody  expectoration,  in  which  the  hooklets  may  be  found.  Aid 
in  the  diagnosis  may  be  obtained  by  examination  of  the  blood,  which  shows 
a  marked  degree  of  eosinophilia,  and  by  examination  of  the  liver,  which  may 
contain  other  hydatid  tumours.  Pleural  effusion  is  often  an  accompaniment,  and 
renders  the  diagnosis  more  difficult.  If  the  cyst  is  near  the  surface,  and  can  he 
punctured,  the  characteristic  fluid  may  be  obtained.  Spontaneous  recovery  may 
occur  through  rupture  of  the  cyst  into  a  bronchus.  As  a  rule  the  disease  terminates 
fatally  from  some  pulmonary  complication,  unless  surgical  treatment  prove 
effective  by  the  opening  and  evacuation  of  the  cysts. 
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ACTINOMYCOSIS  OR  STREPTOTRICHOSIS  OF  THE  LUNG. 

This  is  an  affection  which  in  many  respects  resembles  tuberculosis  in  its 
pathological  and  clinical  aspects,  but  differs  in  the  mode  of  extension  of  the 
disease,  which  is  not  limited  by  the  natural  anatomical  division  of  organs,  but 
progresses  after  the  manner  of  a  malignant  growth.  It  is  properly  classed  amongst 
the  infective  disorders ;  and  while  the  lung  or  pleura  may  be  the  primary  seat  of 
infection,  these  structures  are  more  commonly  involved  by  an  extension  of  the 
disease  from  some  adjoining  organ — e.g.,  the  liver.  The  clinical  course  of  the 
disease  varies  greatly  according  to  the  site  and  spread  of  the  local  lesions.  It  is 
a  rare  affection  at  any  age  in  this  country,  but  the  first  case  diagnosed  during  life 
was  that  of  a  boy  of  nine  years.  The  history  of  this  case,  recorded  by  Sir  Douglas 
Powell,  illustrates  well  the  clinical  course  of  the  disease  and  the  difficulty  of 
diagnosis,  as  shown  in  the  following  abstract  : 

The  boy's  father  was  a  milker  and  milk-carrier,  and  the  boy  himself  had  been 
amongst  cattle.  Six  weeks  before  admission  to  hospital  he  had  become  languid 
and  disinclined  for  work  or  play,  and  had  complained  of  some  pain  in  the  right 
side  of  his  chest  when  touched  or  washed.  A  little  later  there  were  slight  headache 
and  a  hacking  cough,  but  no  expectoration  or  haemoptysis.  Gradual  loss  of  flesh, 
night  sweats,  and  shortness  of  breath,  had  supervened.  The  right  side  of  the  chest 
was  found  to  be  1  inch  greater  in  circumference  than  the  left,  and  restricted  in 
movement.  There  was  a  tender,  smooth  swelling  about  the  right  nipple,  obliterating 
the  intercostal  spaces,  and  in  the  posterior  axillary  line  a  larger  swelling,  tender, 
brawny,  and  suggestive  of  an  early  stage  of  pointing  empyema.  There  was  dulness 
over  the  lower  two-thirds  of  the  right  lung,  with  absence  of  breath  sounds  and 
vocal  resonance.  From  the  hectic  temperature  and  physical  signs  empyema 
was  diagnosed.  Two  exploratory  punctures  were  made,  but  only  a  little  blood 
was  obtained.  The  swellings  increased  in  size,  and  there  was  some  glandular 
enlargement  in  the  right  axilla  and  cervical  region.  A  diagnosis  of  malignant 
new  growth  in  the  thorax  was  made.  Later  the  chest  was  explored  after  resection 
of  a  rib  ;  the  finger  entered  a  mass  of  soft  material ;  some  clotted,  brain-like  matter 
escaped,  mixed  with  blood,  and  in  tins  matter  the  ray  fungus  was  found  on  micro- 
scopical examination.  Some  time  later  one  of  the  swellings  burst  externally, 
and  thick,  blood-stained  pus  escaped,  containing  many  white  granules,  as  in  bovine 
actinomycosis.  These  granules  were  also  found  in  the  sputum.  Eventually  the 
patient  died  from  exhaustion.  At  the  necropsy  the  lower  part  of  the  right  lung 
was  found  to  be  converted  into  tough  fibrous  material,  with  irregular  spaces  filled 
with  pink  substance  like  altered  lung  tissue.  The  upper  lobe  was  plentifully 
studded  with  grey  nodules,  like  tubercles,  which  were  also  scattered  over  the  left 
lung.  The  right  pleura  contained  a  large  mass  of  soft  material,  pultaceous  and 
canary-coloured.  There  was  a  similar  mass  between  the  liver  and  the  diaphragm. 
The  dorsal  vertebra?  and  the  ribs  around  were  also  involved  in,  and  eroded  by,  this 
new  growth. 

Symptomatology.— In  the  case  of  children  the  symptoms  present  will  usually 
suggest  either  empyema  or  a  malignant  growth  of  the  lung.  Empyema  is  very 
often  present  as  a  complication  when  the  actinomycosis  has  involved  the  pleura, 
although  sometimes  the  effusion  is  serous.     The  extension  of  the  growth  into  the 
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subcutaneous  tissues  of  the  chest  wall  suggests  at  first  an  abscess,  and  when  no 
pus  is  obtained  on  puncturing,  but  free  bleeding  takes  place,  one  is  likely  to  fall 
back  on  a  malignant  growth  as  the  probable  diagnosis.  When  the  apex  of  the 
lung  is  involved,  from  infection  through  the  blood-stream,  the  physical  signs  will 
suggest  pulmonary  tuberculosis.  More  commonly  the  lower  part  of  the  lung  is 
involved  from  extension  through  the  diaphragm.  The  signs  present  will  suggest 
bronchitis  or  broncho-pneumonia,  or  tuberculous  disease. 

Diagnosis. — The  characterstic  organism  may  be  obtained  from  a  discharging 
sinus,  from  pus  in  the  pleura  or  localized  abscess,  or  from  the  expectoration.  In 
such  a  case  an  absolute  diagnosis  can  be  made.  The  pus  is  usually  viscid,  with 
numerous  white  specks  which,  under  a  lens,  are  seen  to  be  more  or  less  spherical 
granules  with  a  coarsely  granular  surface.  These  granules  consist  of  the  organism 
embedded  in  a  layer  of  pus  cells. 

In  the  absence  of  any  such  material  for  examination,  the  diagnosis  may  be 
very  difficult  or  impossible.  Some  chronic  disease  of  the  lung  or  pleura  will  he 
diagnosed  on  the  physical  signs,  and  there  is  at  present  no  absolute  means  of 
determining  its  exact  character,  unless  the  history  of  the  patient's  surroundings, 
and  possibly  of  some  other  case  of  actinomycosis  in  the  neighbourhood,  may  suggest 
a  correct  diagnosis. 

Treatment. — Much  benefit,  and  even  complete  cure,  may  follow  the  use  of  iodide 
of  potassium  in  full  doses,  one  or  two  drachms  per  diem.  Pleural  suppuration  and 
local  abscesses  must  be  dealt  with  surgically.  The  employment  of  vaccines  has 
been  successful  in  some  cases.  A  nourishing  diet  and  tonics  are  useful  in  all  cases, 
but,  unless  the  disease  can  be  checked  by  the  above  measures,  death  from  exhaustion 
or  some  complication  terminates  the  illness. 


DISEASES  OF  THE  MEDIASTINA. 

The  various  affections  of  the  mediastinum,  so  far  as  we  have  to  deal  with  them 
here,  are  of  importance  clinically  because  of  their  effect  on  the  surrounding  struc- 
tures. The  chief  effect  is  caused  by  pressure,  and  this  is  largely  a  question  of 
the  size  and  situation  of  the  lesion.  In  other  cases  there  may  be  such  a  matting 
of  the  tissues  as  to  interfere  with  the  function  of  the  surrounding  structures.  Again, 
there  may  be  an  extension  of  the  mediastinal  disease  into  the  surrounding  tissues, 
as  in  the  case  of  inflammation,  tuberculosis,  and  new  growths. 

1.  Mediastinals. — There  is  a  peculiar  form  of  spreading  inflammation  of  the 
mediastinal  tissues  which  is  sometimes  met  with  in  children,  and  produces  a  series 
of  symptoms  which  come  in  time  to  form  a  fairly  clear  clinical  picture,  but  which 
may  cause  considerable  difficulty  in  the  diagnosis.  In  some  cases  there  would 
appear  to  be  some  special  infective  organism  at  work,  while  in  other  cases  the 
affection  is  undoubtedly  tuberculous.  The  most  common  starting-point  of  the 
inflammation  is  in  the  lymphatic  glands.  In  other  cases  the  disease  would  appear 
to  be  an  extension  from  the  pericardium  (mediastino-pericarditis)  or  from  the 
pleura  (mediastino-pleuritis).     There  is  usually  a  slow  extension  of  the  inflam- 
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rnatory  process,  and  the  cells  poured  out  are  gradually  transformed  into  fibrous 
tissue.  This  tissue  hardens  and  contracts,  and  interferes  with  the  normal  action 
of  the  large  bloodvessels,  nerves,  and  air -tubes,  in  the  mediastinum. 

A  boy  of  eight  years  came  under  observation  because  of  swelling  of  the  abdomen 
and  shortness  of  breath  on  exertion,  symptoms  which  had  been  present  for  six 
months.  His  previous  health  had  been  good  on  the  whole.  Three  years  pre- 
viously he  had  an  attack  of  pleurisy,  with  effusion  on  the  left  side.  As  an  infant 
he  had  suffered  from  rickets  and  bronchitis,  and  at  the  age  of  three  years  he  had 
been  troubled  with  a  paroxysmal  cough. 

The  boy  was  rather  thin,  with  some  puffiness  about  the  eyes,  and  a  dusky 
colour  on  the  cheeks,  lips,  and  tongue.  There  was  no  oedema  of  the  extremities, 
but  the  fingers  and  toes  were  blue  and  slightly  clubbed.  A  prominent  feature 
was  the  large  globular  abdomen  containing  a  large  quantity  of  free  fluid.  On 
dipping  the  liver  could  be  felt  to  be  enlarged.  The  respirations  were  short  and 
rapid,  but  were  not  accompanied  by  any  signs  of  dyspnoea  or  by  coughing.  There 
was  distinct  impairment  of  resonance  on  the  lower  part  of  the  left  lung,  with  deficient 
air  entry.     The  heart  and  kidneys  were  apparently  healthy. 

As  the  fluid  in  the  abdomen  was  increasing  and  the  breathing  was  becoming 
laboured,  the  fluid  was  drawn  off  to  the  extent  of  106  ounces.  The  liver  was  then 
felt  to  be  enlarged  downwards  to  the  level  of  the  umbilicus,  and  to  be  hard  and 
smooth.     The  spleen  was  not  enlarged. 

While  under  observation  he  developed  a  cough,  which  became  so  paroxysmal 
in  character  that  hooping-cough  was  suspected.  Vomiting  followed  the  coughing 
on  some  occasions,  and  he  had  most  extensive  subconjunctival  hemorrhages  in 
both  eyes,  but  there  was  no  hoop  or  epistaxis.  The  signs  in  the  chest  were  those 
of  a  mild  bronchitis,  and  there  was  extremely  scanty,  frothy,  and  at  times  blood- 
stained, expectoration.  He  had  occasional  attacks  of  pulmonary  cedema,  affecting 
one  or  sometimes  both  bases.  Later  there  was  found  to  be  some  impairment  of 
resonance  over  the  upper  part  of  the  sternum,  which  gradually  extended  on  each 
side  until  an  extensive  area  of  dulness  was  present.  Coarse  pleuritic  friction 
became  audible  in  the  sternal  region,  extending  laterally  into  each  axilla. 

The  boy  remained  under  observation  for  more  than  a  year,  during  which  the 
disease  progressed  slowly.  The  abdomen  was  tapped  six  times  in  all.  His  general 
health  remained  fairly  good,  but  he  was  unable  to  take  any  exercise  because  of  the 
coughing  and  dyspnoea  which  followed. 

The  clinical  course  of  the  disease  varies  in  different  cases  according  to  the 
structures  involved.  There  is  frequently,  as  in  the  above  case,  an  attack  of  in- 
flammation of  the  lymphatic  glands  in  the  mediastinum  at  some  previous  period. 
While  these  glands  are  becoming  larger  and  matted  together,  and  the  inflam- 
mation is  extending,  there  may  be  a  latent  period  so  far  as  definite  symptoms  go. 
We  cannot  make  out  these  changes  by  direct  examination,  and  it  is  not  until  there 
are  some  signs  of  pressure  on  the  air-passages,  the  bloodvessels,  orthe  nerves,  that 
we  can  formulate  a  diagnosis.  Pressure  on  the  superior  vena  cava  is  shown  by 
prominent  veins  in  the  arms  and  neck,  by  pufliness  of  the  face,  and  by  duskiness 
in  the  lips,  cheeks,  and  tongue.  Pressure  on  the  inferior  vena  cava  is  shown  by 
enlargement  of  the  liver  and  ascites.  Pressure  on  the  pulmonary  vessels  is  shown 
by  pulmonary  oedema,  dyspnoea,  and  catarrh.  Pressure  on  the  bronchi  or  the 
nerves  is  shown  by  paroxysmal  cough  and  pseudo-asthmatic  attacks.  In  a  later 
Stage  of  the  disease  there  may  be  definite  dulness  under  and  on  each  side  of  the 
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sternum,  showing  an  extensive  consolidation  of  the  mediastinal  tissues.  The 
signs  of  thickened  pleura  and  pericardium  may  be  found  on  physical  examination. 

The  general  symptoms  of  the  disease  are  debility,  wasting,  and  stunted  develop- 
ment. There  may  be  occasional  rises  of  temperature  at  intervals,  marking  some 
exacerbation  or  extension  of  the  inflammation,  and  there  may  be  an  irregular 
temperature  in  the  tuberculous  cases,  but  as  a  rule  the  affection  is  not  characterized 
by  pyrexia. 

The  enlargement  of  the  abdomen  with  ascites  is  very  often  the  first  symptom 
to  attract  notice,  and  may  lead  to  a  diagnosis  of  cirrhosis  of  the  liver  or  tuber- 
culous peritonitis.  In  some  cases  a  real  peritonitis  is  present,  due  either  to  a  direct 
spread  of  the  inflammation  through  the  diaphragm  or  to  a  general  infection,  of 
which  the  mediastinitis  is  a  part.  As  other  serous  membranes — e.g.,  the  pleura 
and  pericardium — are  apt  to  be  involved,  the  affection  is  sometimes  described  as 
polyserositis  or  polyorrhonienitis.  Another  common  symptom  in  chronic  medias- 
tinitis is  the  pulsus  paradoxus — i.e.,  the  pulse  becomes  smaller  during  inspiration. 

The  disease  tends  to  run  a  prolonged  course  of  some  years,  but  pressure  symp- 
toms may  progress  to  such  an  extent  as  to  cause  death  directly  and  rapidly.  The 
ultimate  termination  is  bound  to  be  a  fatal  one,  and  the  tuberculous  or  non- 
tuberculous  nature  of  the  infection  does  not  seem  to  make  any  difference. 

Treatment  can  be  directed  only  to  the  relief  of  symptoms.  Ascites  requires 
to  be  relieved  by  tapping  as  often  as  necessary.  Severe  coughing  can  only  he 
checked  by  opiates  such  as  heroin  or  morphine.  Effusion  into  the  pleura  or  peri- 
cardium may  require  to  be  removed.  As  regards  medicines  for  the  underlying 
disease,  mercury  and  iodide  of  potassium  may  act  as  a  temporary  check  on  the 
inflammatory  process.     (See  also  Chapter  VIII.,  p.  473.) 

2.  Abscess. — The  chief  cause  of  abscess  in  the  mediastinum  is  the  breaking 
down  of  tuberculous  glands  in  the  tracheo-bronchial  region.  Pus  is  formed,  and 
as  the  abscess  increases  in  size  it  causes  symptoms  of  irritation  and  pressure. 
The  respiratory  passages  in  the  neighbourhood  may  be  pressed  on,  as  manifested 
by  paroxysmal  cough,  attacks  of  dyspnoea,  stridor,  and  cyanosis.  The  signs,  in 
short,  may  be  very  much  the  same  as  in  chronic  mediastinitis,  and  an  abscess  may 
be  a  complication  of  this  affection.  As  a  rule  an  abscess  is  characterized  by  an 
irregular  pyrexia  and  by  attacks  of  symptoms  of  acute  respiratory  distress, 
followed  by  remissions.  In  other  cases  an  abscess  of  the  mediastinum  may  he 
the  result  of  extension  of  tuberculous  disease  of  the  spine.  In  the  course  of  a 
pysemic  illness  or  of  some  pyogenic  disease  of  the  lungs  a  mediastinal  abscess 
may  occur,  usually  through  glandular  infection. 

While  (he  Diagnosis  of  the  pressure  symptoms  may  be  comparatively  easy, 
the  determination  of  the  presence  or  absence  of  pus  may  be  very  difficult.  The 
development  of  acute  pressure  symptoms  in  a  chronic  case  is  very  suggestive  of 
abscess.  The  discovery  of  Pott's  disease  of  the  spine  in  an  acute  state  may  give 
valuable  aid.    A  marked  degree  of  leucocytosis  is  suggestive  of  pus  formation. 

The  results  of  obstruction  of  the  respiratory  passages  from  pressure  may  lead 
(o  death  from  exhaustion  following  dyspncea  and  cyanosis.  Not  infrequently 
the  abscess  bursts  into  some  adjoining  structure.  Rupture  into  a  bronchus  or  the 
trachea  may  lead  to  the  rapid  coughing-up  of  the  pus  and  recovery,  or  to  suffocation, 
or  to  acute  pulmonary  disease.  Rupture  into  the  pleural  cavity  will  lead  to  the 
development  of  an  empyema.     Rupture  into  the  oesophagus  may  be  followed  by 
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complete  recovery.  It  is  impossible  to  foretell  what  route  tlie  pus  will  pursue, 
and  the  best  result  for  the  patient  is  that  it  should  burst  through  a  bronchus,  so 
as  to  give  at  least  a  chance  of  the  complete  evacuation  and  cure  of  the  abscess. 

There  is  no  medical  treatment  for  suppuration  in  the  mediastinum.  If  an 
abscess  can  be  localized  with  sufficient  accuracy,  the  aid  of  the  surgeon  may  be 
called  in  with  a  view  to  its  being  opened  and  drained.  Aid  in  the  localization  of 
an  abscess  may  be  obtained  by  means  of  the  X-rays. 

3.  Enlarged  Lymphatic  Glands. — The  most  important  form  of  this  affection 
has  already  been  described — namely,  tuberculous  enlargement  of  the  tracheo- 
bronchial glands  (see  p.  391).  In  other  diseases,  such  as  syphilis  and  Hodgkin's 
disease,  there  may  be  a  definite  degree  of  enlargement,  producing  irritative 
signs,  but  such  is  rarely  the  case. 

In  all  acute  and  chronic  pulmonary  affections  enlargement  of  the  mediastinal 
glands  tends  to  occur.  This  tendency  is  specially  marked  in  connection  with  the 
pulmonary  complications  of  measles  and  hooping-cough.  It  has  been  main- 
tained by  some  that  enlargement  of  these  glands  is  the  chief  lesion  and  cause  of 
the  symptoms  in  hooping-cough,  a  theory  which  can  be  supported  by  a  good 
deal  of  evidence.  After  an  infective  illness  of  the  lungs,  the  persistence  of  the 
cough  may  be  due  to  enlargement  of  the  tracheo-bronchial  glands.  This  view  is 
further  supported  by  the  occurrence  of  attacks  of  dyspnoea,  and  spasm  of  the 
larynx,  when  there  is  no  pulmonary  disease  or  affection  of  the  upper  respiratory- 
passages  to  account  for  the  symptoms.  On  the  other  hand,  one  cannot  help 
suspecting  that  in  such  cases  the  acute  pulmonary  affection  had  kindled  into 
activity  a  latent  tuberculous  affection  of  the  glands  which  had  already  existed 
for  some  time.  We  have  at  present  no  means  of  distinguishing  between  tuber- 
culous and  non-tuberculous  enlargement  of  these  glands.  The  frequency  of  tuber- 
culous infection  is  so  great  that  it  is  advisable  to  treat  all  patients  with  symptoms 
of  glandular  enlargement  in  the  mediastinum  as  tuberculous.  There  is  no  doubt 
that  the  signs  and  symptoms  of  enlarged  mediastinal  glands  may  be  present, 
and  subside  under  treatment,  and  this  probably  occurs  even  in  tuberculous  cases. 
The  whole  subject  of  the  symptomatology  has  been  considered  under  the  heading 
Tuberculosis  of  the  Bronchial  Glands  (p.  391). 

The  softening  and  breaking  down  of  enlarged  bronchial  glands  may  lead  to 
the  invasion  of  the  adjoining  hollow  structures,  trachea,  bronchus,  or  oesophagus. 
If  the  gland  ulcerates  through  the  oesophagus,  the  contents  may  pass  down  into 
the  stomach  and  recovery  follow.  If  the  gland  breaks  through  into  the  trachea 
or  bronchus,  acute  suffocative  symptoms  develop.  Sometimes  the  whole  mass 
is  so  soft  that  it  can  be  coughed  up,  but  in  other  cases  the  solid  part  of  the  gland 
remains  fixed,  and  death  from  suffocation  follows.  This  is  one  of  the  causes  of 
sudden  death  in  infants,  and  may  occur  even  when  no  suspicion  had  been  aroused 
as  to  the  existence  of  enlarged  bronchial  glands. 

4.  Enlargement  of  the  Thymus  Gland. — Amongst  the  affections  of  the  mediastinal 
organs  leading  to  pressure  on  the  respiratory  passages  must  be  mentioned  enlarge- 
ment of  the  thymus.  Although  the  view  that  actual  mechanical  pressure  of  the 
trachea  can  be  produced  by  an  enlarged  thymus  has  been  hotly  disputed,  there  is 
no  doubt  that  3uch  actually  occurs.  The  trachea  has  been  found  at  necropsies 
to  be  flattened  out  by  this  pressure,  and  during  life  the  active  symptoms  have 
been  relieved  either  by  raising  or  resecting  the  gland.     The  chief  symptoms  are 
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stridor,  usually  both  inspiratory  and  expiratory,  of  a  harsh,  sawing  char- 
acter ;  and  attacks  of  intermittent  dyspnoea  with  cyanosis.  The  condition  is 
met  with  during  the  first  two  years  of  life.  The  diagnosis  may  present  con- 
siderable difficulty,  but  in  addition  to  the  symptoms  mentioned  above  there 
may  be  definite  impairment  of  the  percussion  note  over  the  manubrium  sterni. 
In  some  cases  the  enlarged  thymus  extends  into  the  neck,  and  can  be  felt  above 
the  sternum.  Eadiography  may  show  a  marked  shadow  in  the  region  of  the 
thymus.  There  is  no  medical  treatment  for  this  condition,  and  the  only  hope 
of  relief  for  severe  cases  lies  in  surgical  intervention.  The  manubrium  sterni  may 
be  freed  from  its  attachments  so  as  to  relieve  the  pressure,  or  the  thymus  may  ho 
drawn  up  into  the  neck,  and  either  partially  resected  or  stitched  there  amongst 
the  subcutaneous  tissues.     (See  also  Chapters  TX.  and  X.,  pp.  548  and  580.) 
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INTRODUCTORY. 

Although  the  cardio-vascular  affections  of  childhood  are  less  varied  in  their 
nature  and  less  complex  in  their  causation  than  those  of  adult  life,  yet  in  this 
country,  with  its  changeable  climate,  heart  disease  is  not  only  frequent,  but  among 
the  poorer  classes  often  very  severe.  Those  who  have  experience  of  both  special 
and  general  hospitals  clearly  recognize  how  much  of  the  chronic  heart  disease 
met  with  in  the  adult  is  to  be  dated  from  acute  illnesses  in  early  life. 

From  the  first  it  must  be  emphasized  that  in  childhood  the  vast  majority  of 
these  cases  are  the  result  of  some  infection,  for,  without  embarking  upon  any  contro- 
versial statements  as  to  the  causation  of  rheumatism,  it  will  be  maintained  here 
that  the  cardiac  lesions  of  this  nature  are  the  outcome  of  an  infective  process. 
Congenital  heart  diseasej  together  with  cases  the  result  of  anaemia,  dyspepsia, 
nervous  disturbances,  renal  and  pulmonary  diseases  and  strain,  form  in  com- 
parison but  a  small  group,  and  even  in  this  we  find  examples  where  we  have 
good  reason  to  suspect  the  agency  of  some  infective  disease.  To  the  writer  this 
generalization  appeals  as  one  of  great  interest  and  importance,  for  it  carries  with  it 
the  hope  that  the  future  will  bring  increasing  possibilities  of  preventive  and  specific 
treatment. 

The  importance  of  infective  processes  is  clearly  illustrated  by  an  analysis  of 
600  cases  met  with  in  an  out-patient  department  under  the  writer's  observation. 
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In  331  cases  there  was  active  rheumatism. 

In    93    cases  there  was   active  chorea,  with  no    obvious  manifestation  of 
rheumatism  at  the  time  of  the  first  observation. 
68  cases  the  disease  was  congenital. 

the  condition  followed  immediately  upon  scarlet  fever. 

the  causation  was  uncertain. 

there  was  active  tuberculosis. 

measles  was  the  antecedent. 

diphtheria  was  the  antecedent. 

influenza  was  the  antecedent. 

erythema  nodosum  (two  of  these  were  doubtful). 

pneumonia  appeared  to  be  the  cause. 

epilepsy  appeared  to  be  the  cause. 

renal  disease. 
1  case  congenital  syphilis. 

These  figures  cannot  be  used  to  illustrate  more  than  the  general  statement  that 
infections  are  of  outstanding  importance  in  the  history  of  heart  disease  in  childhood. 
They  cannot  be  used  as  evidence  of  the  relative  frequency  of  these  infections,  for 
acute  diphtheritic  cardiac  lesions  and  pyo-pericardium  would  not  be  included, 
such  cases  being  unsuited  to  out-patient  practice.  We  can,  however,  from  an 
investigation  such  as  this,  extending  over  twelve  years,  get  a  general  idea  of  the 
predominance  of  rheumatism  in  this  country.  Heart  strain,  on  the  other  hand,  is 
more  possible  of  study  in  the  public  school  class  than  in  the  poorer  members  of  the 
community  ;  and  functional  disorders  are  also  more  frequent  in  the  well-to-do. 

Tonsillitis  and  its  relation  to  heart  disease  in  childhood  is  worthy  of  special 
notice,  for  we  possess  some  very  definite  data  upon  this  point,  which  may  be 
succinctly  stated  as  follows  : 

1.  A  micrococcus  found  in  rheumatic  lesions,  and  capable  of  producing  similar 
lesions  in  rabbits  and  monkeys,  is  present  in  the  tonsils  in  rheumatic  tonsillitis. 

2.  It  may  be  present  in  the  unhealthy  tonsils  of  the  rheumatic  who  have  suffered 
from  definite  attacks  of  acute  rheumatism  even  when  the  active  disease  is  quiescent. 

3.  Isolated  from  the  tonsils  of  the  rheumatic  it  will  produce,  upon  intravenous 
injection  into  animals,  heart  disease,  including  endocarditis,  myocarditis,  and 
pericarditis. 

These  data  are  significant  when  we  put  side  by  side  with  them  the  results 
of  an  analysis  of  the  active  manifestations  of  rheumatism  in  500  children  at  the 
time  of  their  first  visit  to  hospital.  The  relative  frequency  of  these  manifestations 
was  as  follows  : 

Heart  disease  . .  . .  .  .  . .  350 

Arthritis  and  pains  . .  .  .  . .  . .  248 

Chorea        . .  . .  . .  . .  . .  245 

Sore  throat  . .  . .  . .  . .  137 

Nodules       . .  . .  . .  . .  39 

Rashes        . .  . .  . .  . .  36 

The  clinical  association  of  heart  disease  and  tonsillitis  is  very  apparent  from 
this  analysis  when  it  is  added  that  no  case  of  tonsillitis  was  included  in  which  there 
was  not  heart  disease  and  at  least  one  other  rheumatic  manifestation.     Clinical 
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observation  has  repeatedly  proved  the  fact  of  heart  disease  following  upon  a  ton- 
sillitis, and  it  is  not  claimed  for  one  moment  that  all  such  cases  are  necessarily 
rheumatic  ;  but  when  we  bear  in  mind  the  occurrence  of  cardiac  lesions  following 
the  angina  of  scarlet  fever,  measles,  and  diphtheria,  we  cannot  fail  to  realize  how 
much  importance  must  be  laid  upon  unhealthy  conditions  of  the  throat  as  factors 
in  the  causation  of  heart  affections  in  childhood.  It  is  unhealthy  conditions  of  the 
throat,  and  not  acute  tonsillitis  only,  that  must  be  considered  in  this  study  of  heart 
disease,  and  it  is  hardly  too  much  to  state  that  for  the  prevention  of  morbus  cordis 
it  is  one  of  the  most  promising  lines  of  investigation  we  possess  at  the  present  time. 
More  attention,  also,  will  probably  be  directed  in  the  future  to  the  possibilities  of 
chronic  nasal  discharge,  or  ear  discharges,  or  pyorrhoea  alveolarum,  as  sources  of 
infection. 

The  Classification  of  Cardiac  Infections. 

The  prominent  part  taken  by  infections  in  producing  heart  disease  in  the  young 
has  an  important  bearing  upon  the  method  of  description  that  will  be  adopted  in 
this  article,  for  a  study  of  these  shows  that  they  tend  to  damage  all  parts  of  the  heart. 
Some  doubtless  attack  one  part  more  than  another,  but  they  may  all  on  occasion 
produce  carditis.  Rheumatism  tends  essentially  to  produce  this  lesion.  Diph- 
theria, on  the  other  hand,  damages  most  particularly  the  neuro-muscular  structures, 
while  the  pneumococcal  infections  are  liable  to  produce  pyo-pericardium. 

Accordingly  the  writer  will  substitute  for  isolated  descriptions  of  endocarditis, 
myocarditis,  and  pericarditis,  an  account  of  the  various  forms  of  acquired  heart 
disease  under  their  specific  causation — e.g.,  rheumatic  heart  disease,  pneumococcal 
heart  disease,  etc. — following  a  classification  to  be  presently  defined. 

This  method  is  by  no  means  perfect,  but  it  possesses  the  great  advantages  that 
it  gives  a  more  accurate  conception  of  any  particular  form  of  morbus  cordis  and 
avoids  bringing  the  mechanical  aspect  of  cardiac  affections  into  too  great  prominence. 
At  the  same  time  it  does  not  minimize  the  importance  of  the  fact  that  in  some 
cases  endocarditis,  in  other  myocarditis,  and  in  others  pericarditis,  may  be  the 
outstanding  lesion,  for  when  such  is  the  case  the  particular  lesion  will  be  dealt  with 
in  more  detail.  Thus,  in  the  description  of  diphtheritic  affections  myocarditis  will 
be  specially  dwelt  upon  ;  in  pneumococcal  affections,  pericardial  effusion  ;  in  rheu- 
matism, valvular  affections. 

When  the  activity  of  these  various  infections  is  destroyed,  and  as  a  result  scars 
are  left  in  the  heart,  the  conditions  produced  are  very  much  alike  whatever  the 
original  infection,  and  thus  we  have  a  section  which  includes  such  conditions  as 
chronic  quiescent  valvular  disease,  chronic  myocardial  weakness,  and  adherent 
pericardium. 

It  is,  however,  most  necessary  that  we  recognize  in  childhood  that  such  purely 
mechanical  disabilities  as  these  are  comparatively  rare,  for  we  generally  find  them 
complicated  by  recrudescences  of  the  original  infection.  In  other  words,  we 
repeatedly  find  that  the  cause  of  cardiac  failure  at  this  age  is  not  a  question  solely 
of  the  breakdown  of  a  damaged  pump,  but  a  complex  process  dependent  in  part 
upon  this,  and  in  part  upon  a  superadded  active  infection. 

It  will  be  well  here  to  define  what  is  meant  by  the  term  asystole,  which  will 
bo  frequently  employed.  It  is  used  as  a  general  expression  to  imply  heart  failure 
from  whatever  cause,  however  acute  and  however  evanescent. 
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Clinical  Examination  of  the  Heart. 

The  methods  of  examination  in  childhood  are  identical  with  those  in  adult  life, 
and  include  inspection,  palpation,  percussion,  auscultation,  radiography,  and  the 
use  of  the  polygraph  and  of  electro-cardiographic  investigations. 

The  Noimal  Heart  in  Childhood. — There  are  some  peculiarities  in  the  normal 
heart  dependent  upon  anatomical  and  physiological  details  which  require  brief 
mention. 

The  weight  of  the  heart  at  birth  averages  |  to  1  ounce  ;  this  doubles  itself  by 
the  end  of  the  second  year.  At  five  years  the  weight  is  2-5  ounces,  and  at  fourteen 
years  5  ounces.  The  relation  to  the  general  body-weight  is  proportionately  greater 
in  childhood,  and  there  are  two  periods  at  which  the  weight  of  the  heart  increases 
rapidly — at  the  end  of  the  first  year  and  at  puberty. 

In  infancy  the  wall  of  the  right  ventricle  approaches  in  thickness  to  the  left,  but 
as  the  pulmonary  circulation  becomes  established  the  cavity  increases,  although  the 
thickness  of  the  wall  itself  remains  much  the  same  up  to  the  sixth  year,  by  which 
time  the  left  ventricle  has  doubled  the  size  of  its  walls. 

At  birth  the  orifices  of  the  aorta  and  pulmonary  artery  are  larger  in  proportion 
to  the  cavities  of  the  ventricles  than  at  any  other  time  of  life,  and  the  calibre  of  the 
arterial  system  is  also  relatively  large. 

Moussous  gives  the  following  numbers  as  representing  the  varying  relations  of 
the  volume  of  the  heart  to  the  circumference  of  the  aorta  : 

In  early  infancy  as  25  to  20. 

At  the  commencement  of  puberty  as  140  to  56. 

At  the  end  of  puberty  as  200  to  16. 

From  infancy  to  adolescence  the  volume  of  the  heart  increases  twelvefold,  that 
of  the  aortic  orifice  threefold. 

It  is  evident,  then,  that  in  the  early  periods  of  life  there  is  provision  for  a  par- 
ticularly easy  systemic  circulation  and  a  low  blood-pressure. 

The  pulse  in  childhood  is  more  rapid  than  in  the  adult,  and  the  following  numbers 
are  useful  guides : 

At  birth,  140  to  130  per  minute. 

At  one  year,  120  to  100  per  minute. 

At  five  years,  100  per  minute. 

At  ten  years,  80  in  the  male,  90  in  the  female,  per  minute. 

In  early  infancy  both  the  rate  and  regularity  of  the  pulse  are  easily  influenced 
by  the  movements  of  respiration,  by  crying,  and  in  sleep,  and  to  a  lesser  degree 
this  holds  good  throughout  early  childhood. 

The  blood-pressure,  as  estimated  by  Kolossowa,  averages  from — 

1  to     2  years,    80  to     85  millimetres  of  mercury. 
3    „     4      „  85 

5    ,,     7       ,,         90    ,,     95  „  ,,  ,, 

8    „   10      „        95    „   100 
11    „   13      „       100    „   110 
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H.  D.  Kolleston  has  shown  that  the  blood-pressure  in  the  more  central  differs 
but  little  from  that  in  the  peripheral  arteries. 

The  position  of  the  impulse  and  area  of  deep  cardiac  dulness  have  been  made 
the  subjects  of  many  investigations,  and  there  is  general  agreement  that  the  impulse 
in  early  life  lies  farther  to  the  left  in  its  relation  to  the  mammary  line  and  at  a  higher 
level  than  in  the  adult.  As  a  general  rule,  it  may  be  stated  that  at  the  seventh 
year  the  impulse  is  about  the  nipple  line,  and  below  this  age  outside  it.  Sawyer 
gives  60  to  70  per  cent,  of  infants  one  to  two  years  of  age  as  having  the  apex 
external  to  the  vertical  nipple  line.  Much,  however,  must  necessarily  depend  upon 
the  development  and  shape  of  the  chest,  and  also  upon  position.  In  the  erect 
posture  the  impulse  sinks.  It  also  moves  to  the  right  or  left  as  the  child  turns  from 
one  side  to  the  other.  In  the  horizontal  position  the  impulse  is  usually  in  the 
fourth  space  at  the  fifth  year,  after  which  it  gradually  sinks  to  the  fifth  space. 

Physical  Examination  in  Heart  Disease. — The  physical  examination  of  the 
cardio-vascular  system  in  heart  disease  requires,  if  possible,  greater  care  in  child- 
hood than  at  any  period  of  life,  for  at  this  early  age  we  recognize  how  much  is 
dependent  upon  accurate  observation  as  distinguished  from  information  obtained 
from  the  patient. 

The  pulse  is  not  so  instructive  as  in  adults,  because  arterial  degeneration  is 
infrequent,  and  gross  irregularities  of  its  rate  and  strength  are  not  so  common. 
Yet  it  may  be  of  much  importance,  as  when,  for  example,  in  acute  pericarditis 
there  is  continual  rapidity  and  progressive  diminution  in  volume.  In  renal  disease, 
again,  arterial  spasm  can  be  often  detected,  and  the  blood-pressure  may  be  obviously 
high. 

Inspection  of  the  chest  is  very  helpful,  for  cardiac  hypertrophy  in  the  young 
soon  produces  precordial  bulging,  and  this  may  also  be  observed  when  there  has 
been  a  copious  pericardial  effusion.  In  childhood  we  meet  with  extremely  wide 
areas  of  visible  impulse  associated  with  valvular  disease  and  adherent  peri- 
cardium. 

Palpation  is  of  particular  value  in  localizing  thrills  the  result  of  congenital  or 
acquired  disease. 

A  high  degree  of  accuracy  can  be  obtained  with  percussion  ;  and  as  dilatation 
of  the  heart  is  one  of  the  most  important  of  all  cardiac  lesions  in  childhood,  a  study 
of  the  deep  cardiac  dulness  is  of  great  value.  The  student  will  find  it  most  helpful 
if,  after  light  percussion,  he  marks  out  the  limits  thus  defined  with  an  aniline  pencil, 
for  in  this  way  he  will  gradually  achieve  great  precision  in  estimating  the  size  of  the 
heart. 

Auscultation  should  include  the  entire  precordial  area,  a  point  of  special  impor- 
tance on  account  of  the  frequency  of  pericarditis  at  this  age.  In  some  cases  the 
back  of  the  chest,  and  even  the  large  arteries,  should  be  auscultated.  There  are 
certain  points,  also,  which  may  be  emphasized  as  of  particular  interest. 

If  we  are  to  follow  Thayer,  the  occurrence  of  a  third  heart  sound  in  the  young 
and  healthy  is  frequent.  When  they  are  examined  lying  on  the  left  side  or  the 
back,  it  is,  in  fact,  the  rule  rather  than  the  exception.  Such  has  not  been  the 
writer's  experience,  but  of  its  existence  there  is  no  doubt.  Associated  with  this 
third  sound  there  may  be  a  wave  in  the  jugular  tracing,  and  an  early  diastolic 
rise  in  the  electro-cardiographic  tracing.  Hirschfelder  attributed  this  third  sound  to 
sudden  tension  of  the  mitral  valve  following  the  swift  dilatation  of  the  left  ventricle 
at  the   commencement   of   diastole.     This   third   sound   occurs   at   an    interval 
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sufficiently  long  after  the  second  not  to  be  mistaken  for  a  reduplication.  There  is 
no  murmurish  character  in  it,  and  as  a  rule  it  is  audible  at  or  close  to  the  impulse. 

Organic  basal  murmurs,  systolic  in  time,  are  more  frequent  in  childhood  on 
account  of  the  occurrence  of  congenital  heart  disease.  Aortic  diastolic  murmurs 
are  usually  louder  and  more  evident  to  the  left  of  the  middle  line  than  over  the 
third  right  costal  cartilage.  Multiple  valvular  lesions  are  frequent  in  their  occur- 
rence, and  a  to-and-fro  mitral  murmur  is  often  met  with,  which  is  audible  at  the 
impulse  and  associated  with  mitral  regurgitation,  complicated  sometimes  with  an 
adherent  pericardium.  The  cantering  rhythm  so  frequent  in  adult  renal  disease 
is  comparatively  rare  in  childhood. 

Lastly,  we  are  compelled  to  be  exceedingly  careful  in  the  examination  of  the 
child's  heart,  because  it  is  then  that  we  so  frequently  meet  with  the  earliest  signs  of 
organic  disease,  and  these  are  often  fleeting  and  comparatively  unobtrusive. 

Modern  Methods  of  studying  Heart  Disease. — The  most  important  and  sugges- 
tive method  of  studying  heart  disease  in  childhood  is  by  experimental  study  of 
the  pathological  processes  in  animals.  Already  this  method  has  put  on  surer 
ground  the  exact  pathological  changes  in  rheumatic  carditis,  and  in  heart  disease 
associated  with  chorea  ;  the  relation,  also,  of  simple  to  malignant  endocarditis ; 
and  the  nature  of  myocardial  changes  in  rheumatism,  diphtheria,  and  other 
infections. 

The  method  is  one  that  brings  with  it  promise  of  future  advances  both  in 
prophylaxis  and  treatment.  Here  its  services  will  be  apparent,  not  only  in  the 
headings  devoted  to  the  pathology,  but  in  the  fact  that  the  arrangement  of  this 
article  has  been  modelled  largely  upon  the  results  of  its  influence. 

There  are  other  modern  methods  which  have  attracted  great  attention,  and 
which  have  helped  and  will  help  in  the  future  to  make  the  subject  more  precise. 

There  are  two  instruments  which  are  all-important  in  these  investigations — 
the  clinical  polygraph  and  the  electro-cardiograph.  The  remarkable  investiga- 
tions of  James  Mackenzie  with  the  former  instrument,  and  the  valuable  work  of 
Thomas  Lewis  with  the  latter,  have  enhanced  the  literature  of  English  medicine. 
Two  references  will  suffice  to  give  the  reader  a  clear  insight  into  this  field — 
Mackenzie's  monograph  upon  "  Diseases  of  the  Heart,"  second  edition,  and  Lewis's 
upon  the  "  Mechanism  of  the  Heart  Beat."  In  these  will  be  found  also  numerous 
allusions  to  the  work  of  Continental  authorities.  The  writer  is  indebted  to  Lewis 
for  the  electro-cardiograms  that  illustrate  this  article,  and  the  last  three  of  these 
are  kindly  lent  by  him  from  the  illustrations  of  a  forthcoming  monograph  upon 
electro-cardiography.  To  those  who  are  unacquainted  with  these  tracings  a  few 
explanatory  details  may  be  helpful.  Kolliker  and  Miiller  demonstrated  the 
presence  of  two  definite  electrical  changes  in  the  contracting  ventricle  of  the 
frog's  heart,  and  later  Waller  applied  the  same  method  to  the  human  heart,  and 
showed  these  changes  with  the  capillary  galvanometer.  Bayliss  and  Starling 
registered  the  curves,  and  Einthoven  by  his  string  galvanometer  greatly  increased 
the  accuracy  and  delicacy  of  the  records.  In  the  three  tracings  (Fig.  35, 
I.,  II.,  and  III.)  there  are  seen  three  elevations  from  left  to  right,  P,  B,  and  T. 
P  is  the  galvanometric  index  of  the  auricular  contraction.  B  and  T  are  connected 
with  the  ventricular.  In  No.  III.  immediately  before  B  there  is  a  dip  below  the 
basal  or  iso-electric  line.  This  is  called  Q  by  Einthoven.  The  dip,  best  seen  in 
No.  I.  following  B,  is  called  S.  Neither  of  these  is  lettered  in  these  tracings. 
Q,  B,  S,  and  T  are  all  connected  with  the  ventricular  systole. 
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These  methods  have  not  as  yet  the  scope  in  the  heart  disease  of  childhood 
that  they  have  in  the  adult,  for  they  concern  themselves  chiefly  with  disturbances 
of  rhythm,  which  are  of  more  serious  importance  in  the  adult ;  but  it  would  be 
premature  to  attempt  to  limit  the  future  possibilities  of  research  in  this  direction. 

Another  line  of  investigation,  hardly  modern,  but  one  which  has  received  a  great 
impetus  in  recent  years,  is  the  study  of  the  blood-pressure  with  the  sphygmo- 
manometer. This,  again,  has  less  scope  in  childhood  when  the  diseases  associated 
with  high  blood-pressure  are  rare. 

This  method  has  value  in  training  the  fingers  to  accuracy  in  studying  the 
pulse,  and  gives  permanent  records  of  the  two  great  facts— a  high  and  low 
blood-pressure— but  the  writer  is  of  opinion  that  the  subject  of  the  variations  and 
meanings  of  the  blood-pressure  is  one  that  is  far  too  complex  to  be  elucidated  by 
methods  which  at  the  best  are  very  primitive. 

Radiography  has  an  increasing  value  in  the  study  of  heart  disease  in  childhood 
on  account  of  the  steady  improvement  in  technique.     It  affords  great  assistance 
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Fia.  35. — Electro-Cardiograms  from  the  Normal  Heart,  illustrating  the  Three  Chief 

Leads.     (Lewis.) 

Lead  No.  I.  is  from  right  arm  to  left  arm.     Lead  No.  II.  is  from  right  arm  to  left  leg. 
Lead  No.  III.  is  from  left  arm  to  left  leg. 


in  the  most  urgent  and  difficult  problems  that  arise  in  connection  with  pericardial 
effusions,  whether  purulent,  sero-fibrinous,  or  serous.  It  is  also  of  assistance  in  the 
diagnosis  of  congenital  heart  disease  and  rare  cases  of  intrathoracic  aneurism,  and 
new  growth  implicating  the  heart  or  pericardium. 

General  Symptoms  of  Heart  Disease. — It  can  hardly  be  too  much  insisted  that 
symptoms  in  childhood  are  frequently  conspicuous  by  their  absence  or  slight  degree 
of  severity,  and  that  if  we  rely  upon  them  as  an  index  of  commencing  heart  disease 
we  are  very  liable  to  go  astray.  Even  in  acute  pericarditis  pain  and  distress  may 
be  wanting,  andpyo-pericardium  is  generally  overlooked  even  when  considerable  care 
is  exerted.  There  is  one  great  assistance  in  childhood,  and  that  is  chorea,  which  is  an 
exceedingly  valuable  warning  of  morbus  cordis.    There  is  much  to  be  learnt  from  the 
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facial  aspect  and  general  behaviour  of  the  child.  The  cyanosis  of  congenital 
heart  disease,  the  congestion  of  mitral  disease,  the  pallor  of  aortic  disease,  and  the 
pinched  features  and  grey  colour  of  virulent  carditis,  are  cardinal  types.  Again, 
we  must  notice  the  curious  taciturnity  in  cardiac  weakness  with  dyspnoea,  and  the 
feebleness  and  apathy  in  dangerous  myocardial  disease.  Among  other  important 
symptoms  may  be  mentioned  shortness  of  breath  on  exertion,  muscular  weakness, 
anaemia,  and  wasting.  Fainting  attacks  are  not  very  uncommon,  but  they  must  be 
distinguished  from  petit  mal,  and  at  puberty  they  are  usually  a  sign  of  functional 
disturbance  rather  than  of  organic  disease.  Nervousness  is  frequent,  particularly 
when  there  is  an  aortic  lesion  ;  but  if  parents  and  medical  men  are  tactful,  it  is  ex- 
ceptional to  meet  with  that  mental  distress  and  lack  of  confidence  which  are  such 
prominent  features  in  many  cases  later  in  life.  Probably  because  cardiac  failure  in 
the  young  is  so  often  associated  with  active  carditis  rather  than  mechanical  disability, 
and  on  account  of  the  healthy  vessel  walls,  great  oedema  is  less  frequent  in  childhood, 
although  sudden  swelling  of  the  face  is  curiously  common.  Precordial  sensations, 
angina,  and  dyspeptic  disturbances,  are  less  prominent  in  childhood.  On  the  other 
hand,  active  rheumatic  manifestations  are  exceedingly  frequent.  Symptoms  of  the 
utmost  gravity  are  livid  pallor,  restlessness,  vomiting,  and  a  subnormal  tempera- 
ture. The  liability  of  children  to  the  generalization  of  infective  processes  in  their 
tissues  leads  to  an  increased  tendency  to  heart  complications  in  pneumococcal 
and  tuberculous  diseases,  as  compared  with  a  similar  occurrence  in  adult  life. 

No  difference  is  more  striking  in  a  comparison  of  child  and  adult  than  the 
absence  of  the  distressing  paroxysms  of  breathlessness  at  night,  which  are  so 
frequent  in  the  adult  with  arterial  degeneration,  for  it  is  only  in  cases  of  exceptional 
rarity  that  we  see  the  uraemic  cardiac  manifestations  of  chronic  renal  disease. 
On  the  other  hand,  the  clubbed  fingers  and  the  fades  of  congenital  morbus  cordis 
are  equally  distinctive  of  heart  disease  in  childhood,  for,  though  well  known  in 
adult  life,  they  are  exceptional. 

Among  other  points  of  interest  in  the  study  of  heart  disease  in  childhood  are 
the  frequency  of  pericardial  adhesion  and  of  great  cardiac  hypertrophy.  To  these 
may  be  added  the  combination  of  congenital  and  acquired  heart  disease,  the  rarity 
of  malignant  endocarditis,  the  frequency  of  multiple  valvular  lesion  and  of 
subcutaneous  nodules  with  heart  disease.  The  recuperative  power  of  the  child's 
heart  is  considerable,  but  the  liability  to  renewed  cardiac  infections  is  greater 
than  in  adult  life.  Lastly,  when  the  circulatory  disturbances  commence  early  in 
life  and  are  severe,  there  may  be  a  striking  arrest  of  growth  and  general  develop- 
ment. 

CONGENITAL  HEART  DISEASE. 

Under  this  heading  the  most  frequently  occurring  symptoms  and  signs  and  the 
chief  varieties  of  congenital  heart  disease  will  be  considered,  and  reference  should 
be  made  to  monographs  upon  the  subject  by  those  who  desire  to  go  more  deeply 
into  the  question. 

As  a  necessary  introduction,  some  details  will  be  given  of  the  embryology  of 
the  heart  and  bloodvessels,  and  also  of  the  foetal  circulation  and  of  the  changes 
that  occur  in  it  after  birth. 

The  Development  of  the  Foetal  Heart. — The  embryonic  heart  commences  to 
develop  in  the  third  week  of  foetal  life,  by  the  fusion  of  the  median  parts  of  the 
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two  primitive  anterior  ventral  aortse.  Upon  the  single  tube  thus  formed  four 
dilatations  appear,  called  respectively  the  "  sinus  venosus,"  the  "  auricle,"  the 
"  ventricle,"  and  the  "  bulbus  cordis."  At  first  the  sinus  venosus  is  separated 
from  the  auricle  by  a  valve  consisting  of  a  right  and  left  segment,  but  when,  as 
eventually  happens,  this  chamber  merges  into  the  right  auricle  and  coronary 
sinus  of  the  complete  heart,  the  right  segment  of  this  valve  is  incorporated  with 
the  Eustachian  valve,  and  the  left  with  the  interauricular  septum.  The  four 
primitive  chambers  of  the  heart  lie  originally  in  a  straight  line,  but  later  two  curves 
develop,  one  lateral  and  V-shaped,  the  other  antero-posterior.  As  a  result  the 
ventricular  part  of  the  primitive  tube  moves  forward  and  to  the  right,  the  auricular 
backward  and  to  the  left. 

The  further  development  is  concerned  with  the  formation  of  various  septa, 
first  of  which  may  be  mentioned  the  auriculo-ventricular  division.  The  passage 
between  the  auricle  and  ventricle  elongates  into  an  auriculo-ventricular  canal, 
which  is  then  divided  by  the  projection  into  its  lumen  of  two  cushions  from  the 
anterior  and  posterior  walls  respectively.  By  their  fusion  are  formed  the  right 
and  left  auriculo-ventricular  openings. 

The  interventricular  septum,  according  to  the  most  recent  investigations  is, 
formed  by  downgrowths  of  the  primitive  tube,  a  septum  being  left  between  these 
as  they  develop.  It  is  thus  formed  from  above  downwards,  and  not  from  below 
upwards,  as  generally  described.  The  fused  endocardial  cushions  become  the 
pars  membranacea  septi. 

The  interauricular  septum  is  a  complex  development.  There  first  appears 
a  partition — the  septum  primum — which  springs  from  the  back  of  the  primitive 
auricle,  and  descends  towards  the  endocardial  cushions,  but  in  its  descent  this 
separates  from  the  roof  of  the  auricle,  leaving  an  open  space  above  its  upper  border. 
To  the  right  of  this  opening  there  now  appears  a  second  partition — the  septum 
secundum — which,  springing  from  the  roof  and  back  of  the  auricle,  extends  down 
to  the  centre  of  the  cavity,  leaving  between  itself  and  the  septum  primum  an 
opening — the  foramen  ovale — which  is  often  imperfectly  closed  in  cases  of  con- 
genital heart  disease. 

Keith  has  directed  particular  attention  to  the  importance  of  the  bulbus  cordis 
in  the  history  of  congenital  cardiac  affections.  This,  the  fourth  primitive  chamber, 
apparently  becomes  incorporated  with  the  infundibulum  of  the  right  ventricle,  and 
it  is  to  errors  in  the  process  that  he  would  attribute  some  of  the  commoner  mal- 
formations. Among  such  we  have  subdivision  of  the  right  ventricle  into  two 
compartments,  arrest  of  expansion  of  the  infundibulum,  presence  of  the  infun- 
dibulum and  arrest  of  the  right  ventricle,  and  subaortic  stenosis  due  to  failure  in  the 
natural  atrophy  of  the  bulbus  upon  the  left  side  of  the  heart.  He  would  also 
explain  transposition  of  the  great  vessels  as  due  to  reversal  of  the  usual  changes 
that  take  place  in  the  bulbus.  Normally  the  left  wall  of  the  chamber  atrophies, 
and  the  right  side  expands,  in  forming  the  infundibulum  ;  but  should  the  right 
side  atrophy  and  the  left  side  expand,  the  aorta  will  occupy  the  position  of  the 
pulmonary  artery,  and  vice  versa. 

This  brief  description  will  serve  to  show  how  probable  it  must  be  that  some 
defect  in  the  perfect  structure  of  the  heart  will  arise  should  intra-uterine  life  be 
disturbed  by  disease  or  other  adverse  occurrence. 

The  Vascular  System  of  the  Foetus.— The  foetal  heart  when  fully  developed  shows 
certain  peculiarities.      The  foramen  ovale  is  open  and  the  Eustachian  valve  is 
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large  ;  the  auricular  part  of  the  heart  exceeds  the  ventricular,  and  the  thickness 
of  both  ventricles  is  about  equal.  The  arterial  system  is  also  remarkable,  in  the 
communication  of  the  pulmonary  artery  with  the  aorta  by  a  short  vessel,  the 
ductus  arteriosus,  and  in  the  continuation  of  the  internal  iliac  vessels  to  the  placenta 
as  the  hypogastric  arteries. 

In  the  venous  system  there  are  communications  between  the  placenta,  liver, 
and  portal  vein,  and  another  between  the  umbilical  vein  and  the  inferior  vena 
cava  by  means  of  the  ductus  venosus. 

The  Foetal  Circulation. — Tracing  this  from  the  placenta,  it  takes  the  following 
course.  Leaving  by  the  umbilical  vein,  the  arterialized  blood  enters  the  abdomen 
at  the  umbilicus.  The  umbilical  vein  then  gives  off  two  or  three  branches  to  the 
liver,  and  at  the  transverse  fissure  divides  into  two  parts  :  the  larger  is  joined  by 
the  portal  vein,  and  enters  the  right  lobe  of  the  liver  ;  the  smaller  passes  on  as  the 
ductus  venosus,  and  is  joined  by  the  left  hepatic  vein  as  it  opens  into  the  inferior 
vena  cava.  In  the  caval  vein  the  arterialized  blood  meets  that  returning  from 
the  lower  extremities,  and,  entering  the  right  auricle,  is  directed  by  the  Eustachian 
valve  into  the  left,  where  it  meets  a  small  quantity  of  blood  issuing  from  the 
rudimentary  lungs.  Thence  it  passes  into  the  left  ventricle,  and  by  the  aorta 
almost  entirely  to  the  head  and  upper  extremities.  Returning  by  the  superior 
vena  cava,  the  current  flows  into  the  right  auricle  and  over  the  Eustachian  valve 
into  the  right  ventricle,  thence  into  the  pulmonary  artery.  A  small  quantity  is 
directed  into  the  lungs,  the  bulk  passing  along  the  ductus  arteriosus  into  the  aorta 
beyond  the  orifice  of  the  left  subclavian,  mingling  now  with  such  little  blood  as 
is  passing  along  the  aorta  to  the  lower  extremities.  The  circulation  finally  ends 
in  the  placenta  by  passing  along  the  hypogastric  arteries.  Shortly  after  birth 
the  foramen  ovale  closes,  and  the  ductus  arteriosus,  umbilical  vein,  and  ductus 
venosus,  atrophy  and  become  fibrous  cords. 

Causation  of  Congenital  Heart  Disease. 

Imperfect  Development. — First  among  the  factors  in  causation  must  be  put 
imperfect  development.  Arrested  or  imperfect  development  depends  in  great  part 
upon  agencies  which  we  cannot  accurately  analyse,  and  we  are  driven  to  support 
the  reality  of  the  occurrence  by  its  association  with  similar  defects  in  other  parts 
of  the  body.  Literature  confirms  this  evidence.  Thus,  Vierordt  found  80  examples 
in  700  cases.  Abbott  in  her  collection  found  an  average  of  20  per  cent.  There 
were  six  examples  among  the  records  of  fifty -six  case3  under  the  writer's  observation. 
Three  of  these  showed  well-marked  Mongolian  deficiency,  and  one  of  these  club- 
feet also.  One  had  symmetrical  deformities  of  the  little  fingers,  one  congenital 
pigmentation  of  the  abdomen,  one  congenital  familial  oedema  of  the  feet. 

The  most  interesting  association  pointed  out  by  A.  E.  Garrod  is  that  of  Mongolian 
deficiency  and  congenital  heart  disease. 

Intra-uterine  Infections. — There  is  much  difficulty  in  ascertaining  the  relative 
importance  of  intra-uterine  infection  as  a  cause  of  congenital  heart  disease,  but  it 
would  seem  probable  that  gross  lesions  produced  by  these  agencies  are  uncommon. 

Various  infections  have  been  claimed,  and  among  them  the  tuberculous,  the 
typhoid,  rheumatic,  influenzal,  pneumococcal,  and  syphilitic.  One  of  the  most 
conclusive  examples  of  such  an  occurrence  was  furnished  by  a  case  of  the  writer's, 
in  which  a  woman  suffering  from  active  rheumatic  fever  in  the  late  months  of 
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pregnancy  gave  birth  to  a  child  who  was  cyanosed  and  the  obvious  victim  of 
heart  disease.  Death  ensued  in  forty-eight  hours,  and  numerous  recent  vegetations 
were  found  upon  the  mitral  valve,  from  which  strepto-diplococci  were  isolated 
in  pure  culture.  There  are  some  cases  on  record  in  which  active  rheumatism  has 
attacked  a  mother  during  pregnancy,  and  a  cardiac  bruit  has  been  detected  on 
auscultation  of  the  foetal  heart,  the  child  being  born  later  with  heart  disease.  An 
analysis  of  fifty-six  cases,  with  a  view  to  ascertaining  the  part  taken  by  infections, 
gave  the  following  results  :  In  forty-two  there  was  no  clue  ;  in  nine  there  was  rheu- 
matism in  the  family,  and  two  of  the  mothers  had  suffered  from  rheumatic  fever 
during  pregnancy  ;  in  three,  shock,  worry  and  severe  vomiting  during  pregnancy 
were  respectively  blamed.  In  one  the  mother  had  a  congenital  lesion  also  ;  in  one 
case  five  sisters  of  the  mother  were  all  said  to  have  had  "  blue  babies." 

From  this  record  it  would  be  difficult  to  claim  that  infective  processes  take 
an  important  place  in  causation,  but  the  question  is  not  decided,  for  we  hardly  yet 
realize  the  possibilities  of  these  processes. 

The  influence  of  alcoholism  is  uncertain. 

Varieties  of  Congenital  Heart  Disease. 

The  varieties  of  congenital  heart  lesions  are  numerous,  and  may  be  classified 
as  follows  : 

Alterations  in  the  heart  as  a  whole  : 

(1)  Displacements. 

(2)  Congenital  hypertrophy. 
In  the  pericardium — e.g.,  absence. 
In  the  septa  : 

(1)  Defects  of  the  interauricular  septum. 

(2)  Defects  of  the  interventricular  septum. 

(3)  Combined  defects  of  the  septa. 

(4)  Defects  of  the  aortic  septum  : 

(a)  Absence. 

(b)  Deviation. 
Valvular  defects  and  lesions  : 

(1)  Pulmonary  stenosis  and  dilatation. 

(2)  Aortic  stenosis  and  anomalous  valves. 

(3)  Auriculo-ventricular  stenosis  and  anomalies  of  the  cusps. 
Changes  in  the  aorta  : 

(1)  Coarctation  or  narrowing. 

(2)  Hypoplasia. 

(3)  Anomalies. 

Changes  in  the  pulmonary  artery  : 

(1)  Atresia. 

(2)  Dilatation. 
Patent  ductus  arteriosus. 
Myocardial  weakness. 
Anomalies  of  the  veins  : 

(1)  Systemic. 

(2)  Pulmonary. 
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Congenital  lesions  are  often  complex,  as  an  analysis  of  the  following  50  fatal 
cases  illustrates  : 

In  36  the  interventricular  septum  was  patent,  and  in  2  absent. 

In  19  the  interauricular  septum  was  grossly  patent. 

In  5  the  aortic  septum  was  absent. 

In  25  the  heart  was  enlarged. 

In  10  the  ductus  arteriosus  was  patent. 

In  11  there  was  pulmonary  stenosis. 

In  3  pulmonary  atresia. 

In  12  stenosis  of  the  tricuspid  orifice. 

In  5  stenosis  of  the  mitral  orifice. 

In  4  stenosis  of  the  aortic  orifice. 

In  5  the  aorta  came  off  astride  the  ventricles. 


General  Symptomatology. — Considered  quite  apart  from  the  lesions,  the 
most  important  symptoms  of  congenital  heart  disease  are — 

Cyanosis. 

Clubbing  of  the  extremities. 

Dyspnoea  and  paroxysms  of  disordered  respiration. 

Syncopal  and  epileptiform  attacks. 

Cardiac  pain. 

Wasting  and  arrest  of  growth. 

Mental  deficiency,  instability,  and  outbursts  of  passion. 

Sensitiveness  to  cold  and  heat. 

Haemorrhages,  polycythemia. 

Cyanosis  is  the  most  frequent  symptom,  and  was  particularly  noted  in  forty 
of  the  writer's  fifty-six  cases.  It  is  not  invariable,  and  may  be  slight  and  easily 
overlooked,  occurring  only  during  attacks  of  passion  or  in  some  respiratory  illness 
of  slight  severity.  This  is  a  point  of  practical  moment,  for  such  cases  may  he 
entirely  overlooked  and  treated  for  wasting,  the  result  of  intestinal  or  other  troubles. 
On  the  other  hand,  in  the  winter  months  cyanosis  may  reach  an  extreme  degree. 
There  is  no  direct  relation  between  the  degree  of  cyanosis  and  the  danger  to  life, 
for  cases  that  show  it  to  a  high  degree  may  survive  to  adult  life,  while,  on  the 
other  hand,  ashen  pallor  is  of  much  graver  prognosis. 

Some  children  who  are  hardly  cyanosed  at  birth  and  in  infancy  may,  at  the 
age  of  four  or  five  years,  when  there  is  a  greater  call  upon  the  heart,  become  very 
blue.  Again,  cyanosis  may  be  paroxysmal,  as  is  the  case  sometimes  also  with  the 
dyspnoea,  and  Vaquez  has  recorded  examples  of  this  paroxysmal  cyanosis  with  a 
normal  colour  between  the  attacks  associated  with  a  patent  interventricular  septum. 
Death,  too,  may  occur  in  these  attacks,  and  a  murmur  sometimes  makes  its  appear- 
ance in  the  last  days  of  life. 

Much  speculation  has  arisen  as  to  the  exact  cause  of  this  cyanosis,  and  it  would 
seem  that  attempts  have  not  uncommonly  been  made  to  arrive  at  too  simple 
conclusions.  We  have  apparently  conflicting  facts  to  consider.  Thus,  for  example, 
in  Breschet's  case  the  left  subclavian  came  off  the  pulmonary  artery,  and  yet  the 
left  arm  was  the  same  colour  as  the  right ;  while,  on  the  other  hand,  in  advanced 
emphysema  without  congenital  heart  disease  there  may  be  extreme  cyanosis. 
Now,  in  the  first  instance  there  is  gross  admixture  of  arterial  and  venous  blood,  but 
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no  cyanosis,  and  in  the  second  much  cyanosis,  but  no  gross  admixture.  Again, 
in  some  cases  in  which  the  heart  has  two  auricles  and  one  ventricle,  there  may  be 
a  good  colour  until  shortly  before  death,  and  then  extreme  cyanosis  may  develop. 
Polycythsemia  may  reach  a  high  degree  when  there  is  cyanosis,  but  at  high  altitudes 
in  the  normal  person  polycythemia  occurs  without  necessarily  any  alteration  in 
colour.  It  would  appear  from  clinical  facts  that  deficient  oxygenation  of  the  blood 
is  the  essential  cause  of  the  blueness,  and  that  this  in  turn  is  dependent  upon  various 
factors.  Thus,  there  may  be  gross  admixture  of  blood  and  a  failing  circulation, 
or  an  imperfect  pulmonary  circulation  the  result  of  pulmonary  stenosis,  or  an 
overgorged  pulmonary  circulation  with  retarded  flow  in  the  systemic  capillaries, 
as  when,  for  example,  the  blood  is  deflected  into  the  pulmonary  artery  and  the 
aorta  comparatively  starved.  It  has  been  proved,  also,  that  in  the  extremities 
and  in  the  skin  and  visceTa  there  may  be  an  increased  amount  of  connective  tissue 
around  the  distended  capillaries.  Here,  again,  may  be  a  factor  in  deficient  oxygena- 
tion, and  in  the  lungs  this  is  particularly  likely  to  result  if  the  viscosity  of  the 
blood  is  increased  by  polycythsemia.  In  these  various  ways  deficient  oxygenation 
may  be  produced,  and  t  e  apparently  erratic  occurrence  of  cyanosis  be  explained 
by  the  multiplicity  of  factors  in  its  causation. 

Clubbing  of  Extremities. — The  pathology  of  this  is  dealt  with  elsewhere 
(Chapter  XVII.,  p.  946).  Here  it  will  be  sufficient  to  point  out  that  it  is  a  gradual 
development,  and  is  preceded  by  a  shiny  appearance  of  the  skin  and  brittleness  of  the 
nails.  It  is  not  peculiar  to  congenital  heart  disease,  and  may  also  occur  in  acquired 
mitral  disease,  when  there  is  pulmonary  fibrosis,  and  in  some  chronic  alimentary 
affections  ;  and  it  reaches  a  higher  degree  in  bronchiectasis  apart  from  heart  disease. 

Dyspnoea  is  of  more  practical  moment  than  the  foregoing  symptom,  and  may 
be  continuous  or  paroxysmal.  It  is  increased  on  exertion,  and  this  aggravation 
on  movement  affords  some  test  of  the  reserve  power  of  the  heart.  The  paroxysmal 
form  is  closely  associated  with  outbursts  of  tachycardia. 

Syncopal  and  epileptiform  attacks  are  grave  events,  and  the  syncopal  attacks 
may  be  of  extraordinary  severity  and  prolonged  duration.  They  may  come 
on  without  clear  causation,  or  as  a  result  of  over-exertion  or  abrupt  changes  in 
temperature,  of  passion,  or  digestive  disturbances.  In  the  worst  attacks  the  child 
lies  propped  up  semi-conscious  and  livid.  The  pulse  cannot  be  counted,  and  the 
entire  prsecordial  area  flutters  with  the  turbulent  action  of  the  heart.  Such  attacks 
may  prove  fatal,  or  recovery  find  the  heart  and  general  state  of  the  patient  at  a 
lower  level  of  resistance.  Following  on  such  attacks,  the  writer  has  seen  and 
verified  the  occurrence  of  cerebral  thrombosis. 

Pain  over  the  heart  is  not  very  frequent,  but  it  may  be  severe  and  anginal  in 
character. 

Marasmus  in  infancy  is  a  frequent  result,  and  a  general  arrest  of  development 
may  produce  a  condition  of  infantilism. 

Mental  deficiency  of  the  Mongolian  type  is  sometimes  present,  but  the  most 
constant  mental  change  is  instability  of  the  emotions  with  loss  of  control. 

Hemorrhages  may  occur  from  the  mucous  membranes  in  exceptional  cases.  In 
other  cases  they  take  the  form  of  small  subcutaneous  extravasations. 

The  most  important  changes  in  the  blood  are  polycythsemia,  macrocythsemia, 
and  increase  in  the  viscosity.  Bach  records  the  case  of  a  child,  aged  seven  weeks, 
in  which  the  red  blood-count  was  11,400,000  per  cubic  millimetre,  and  the  specific 
gravity  1070  to  1080. 

The  temperature  is  often  subnormal. 
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General  Review  of  Physical  Signs. — Physical  examination  of  tho  heart 
is  of  the  greatest  assistance,  because  the  most  frequent  congenital  affections 
are  connected  with  the  pulmonary  region  and  the  undefended  space,  both  of 
which  are  basal  rather  than  apical,  and  situated  to  the  left  of  the  sternum. 
There  may  be  much  hypertrophy  of  the  right  ventricle,  but  in  young  children 
enlargement  of  the  heart  is  frequently  not  very  striking.  Thrills  are  often 
felt,  and  are  sometimes  accurately  localized,  as  in  cases  of  patent  ductus 
arteriosus,  or,  again,  they  may  be  felt  over  a  wide  area,  as  in  pulmonary 
stenosis,  with  a  powerfully-acting  right  ventricle.  Less  commonly  thrills  are 
presystolic  or  diastolic  in  time.  The  murmurs  that  are  met  with  are  usually  systolic 
in  time,  though  presystolic  and  diastolic  ones  also  occur,  and  sometimes  there  is 
a  continuous  souffle  throughout  the  cardiac  cycle.  In  a  series  of  fifty-six  cases,  in 
forty-eight  the  bruit  was  systolic  ;  in  two  no  bruits  were  detected  ;  in  two  there  were 
double  mitral  murmurs  ;  in  three  systolic  and  diastolic  murmurs  occupied  the 
cardiac  cycle  ;  in  one  there  were  systolic  basal  and  presystolic  and  systolic  mitral 
bruits. 

The  character  varies.  Often  harsh,  and  loud,  and  audible  over  the  entire 
precordial  area,  they  may,  on  the  other  hand,  be  most  difficult  to  detect  on  account 
of  a  peculiar  puffing  character  closely  resembling  the  rapid  puerile  breath  sounds 
of  infancy. 

The  most  remarkable  are  the  continuous  roaring  murmurs  occupying  the  entire 
cardiac  cycle,  and  usually  attributed  to  a  patent  ductus  arteriosus. 

The  intensity  of  the  murmurs  generally  diminishes  toward  the  apex.  Some- 
times they  can  be  traced  along  the  large  arteries.  Or,  again,  the  maximum  may 
be  in  the  middle  of  the  left  axilla,  or  they  may  be  audible  at  the  back  over  a  com- 
paratively localized  area.     They  may  vary  with  posture. 

Although  these  murmurs  are  of  immense  assistance  in  the  general  diagnosis, 
when  we  come  to  consider  the  particular  lesion  we  are  confronted  by  such  a  diversity 
capable  of  producing  the  systolic  bruit  that  we  are  left  in  the  greatest  uncertainty. 
Fortunately  for  practical  purposes,  it  is  of  much  greater  importance  to  recognize 
the  symptoms  that  point  to  grave  disability  of  the  circulation  than  it  is  to  differ- 
entiate the  exact  nature  of  the  defect. 

General  Diagnosis. — There  are  other  conditions  in  childhood  which,  although 
not  dependent  upon  primary  cardiac  disease,  may  present  some  of  the  symptoms 
of  the  congenital  affections  ;  and  in  addition  to  this  it  is  important  to  differentiate 
between  congenital  and  acquired  lesions. 

A  continuous  cyanosis  may  occur  in  chronic  bronchitis  and  emphysema,  and 
in  some  cases  of  cretinism  there  may  be  extreme  cyanosis  of  the  extremities. 
Paroxysmal  cyanosis  with  dyspnoea  may  occur  in  epilepsy,  asthma,  enlargements 
of  the  thymus,  and  some  laryngeal  affections.  Each  of  these  conditions  must  be 
differentiated  by  a  review  of  all  the  symptoms  and  the  absence  of  any  decisive 
evidence  of  heart  disease.  Profound  anaemia,  as  in  splenic  anaemia  infantum, 
may  give  rise  to  murmurs  which  are  indistinguishable  from  those  occurring  in 
congenital  lesions,  and  haemic  basal  murmurs  occur  at  all  ages  in  childhood. 

Acquired  heart  disease  may  be  exceedingly  difficult  to  differentiate,  particu- 
larly when  it  occurs  in  very  early  life  and  with  little  evidence  as  to  its  origin. 
Reliance  must  be  placed  upon  a  detailed  study  of  the  history,  physical  signs,  and 
symptoms.  Basal  murmurs  in  the  pulmonary  region,  with  definite  thrills  on 
palpation  and  distinct  hypertrophy  of  the  right  heart,  favour  congenital  lesions, 
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as  also  do  much  cyanosis  or  considerable  clubbing  of  the  fingers.  A  loud  basal 
murmur  with  very  slight  alteration  in  the  size  of  the  heart  points  to  a  congenital 
lesion.  Difficulties  arise  when  an  acquired  lesion  is  complicated  by  retraction 
of  the  left  lung  from  the  pulmonary  conus,  for  in  such  cases  there  may  be  a  singu- 
larly loud  systolic  pulmonary  murmur  ;  or,  again,  when  with  mitral  stenosis  there 
is  also  unusual  fibrosis  of  the  lungs,  producing  much  cyanosis  and  some  clubbing 
of  the  fingers.  Congenital  systolic  aortic  murmurs  may  be  at  their  maximum 
intensity  above  the  third  right  costal  cartilage,  acquired  ones  over  this  cartilage. 
Much  hypertrophy  of  the  left  ventricle  favours  acquired  heart  disease.  It  must 
be  remembered  that  anaemia  and  deformities  of  the  chest  wall  may  complicate 
acquired  heart  disease,  and  that  then  systolic  basal  murmurs  of  considerable 
intensity  may  appear. 

Lastly,  a  combination  of  congenital  and  acquired  heart  disease  is  not  exceed- 
ingly rare,  and  each  such  case  must  be  dealt  with  on  its  own  merits,  and  the  symp- 
toms, signs,  and  course  of  the  affection,  duly  weighed. 

There  will  remain  a  certain  number  in  which  it  is  almost,  if  not  quite,  impossible 
to  determine  whether  there  is  a  slight  congenital  lesion  or  a  functional  cardiac 
bruit,  and  further  allusion  to  this  will  be  made  under  functional  affections.  If 
in  such  cases  symptoms  are  absent,  the  distinction  is  not  of  great  importance. 

General  Prognosis. — The  outlook  in  congenital  heart  disease  is  very  serious, 
as  will  be  seen  from  an  analysis  of  fifty  fatal  cases. 

Of  these,  forty -four  proved  fatal  in  the  first  year,  one  in  the  second,  two  in  the 
third,  one  in  the  eighth,  and  one  in  the  ninth. 

It  is  clear  from  these  cases  that  many  are  examples  of  complicated  lesions 
which  are  either  incompatible  with  any  but  the  briefest  existence,  or  favour  an 
early  death  from  some  infection.     Thus,  in  these  50 — 

13  died  directly  from  the  heart  disease. 
10  from  general  feebleness. 

8  from  tuberculosis. 

6  from  broncho-pneumonia. 

4  from  convulsions. 

1  from  cerebral  thrombosis. 

1  from  cerebral  abscess. 

1  from  jaundice. 

2  after  operations  upon  other  malformations. 

Such  lesions  as  atresia  of  the  aorta  or  pulmonary  artery,  transposition  of  the 
great  vessels,  or  the  origin  of  both  vessels  from  a  common  trunk,  are  as  a  rule 
incompatible  with  life  beyond  infancy.  On  the  other  hand,  pulmonary  stenosis 
of  a  moderate  degree  with  a  patent  interventricular  or  interauricular  septum  ; 
a  patent  ductus  arteriosus  or  patent  interauricular  or  interventricular  septum 
only  ;  or  stenosis  of  the  aortic  or  mitral  orifice  of  mild  degree,  are  compatible  with 
survival  to  adolescence,  or  even  adult  life. 

A  certain  number  of  patients  fall  victims  to  a  secondary  malignant  endo- 
carditis, and  some  few  die  from  a  cardiac  failure  comparable  to  the  asystole  of 
acquired  heart  disease.  In  such  cases  dropsy,  albuminuria,  and  pulmonary  con- 
gestion with  an  enlarged  liver,  make  their  appearance.  Many  succumb  to  secondary 
infections,  such  as  tuberculosis  or  pneumonia,  which  may  be  a  consequence  of  one 
of  the  exanthemata  or  of  hooping-cough. 
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General  Management. — It  is  impossible  that  medicines  can  exert  any  directly 
curative  effect,  and  the  most  that  can  be  hoped  for  is  that  nature  may  come 
to  the  rescue  during  the  course  of  development,  and  correct  a  small  defect 
or  produce  a  sufficient  compensatory  hypertrophy.  In  spite  of  these  limitations, 
some  useful  assistance  can  be  given  to  the  parents.  These  children  must  be  care- 
fully protected  against  cold  and  against  extremes  of  heat,  and  they  should,  if 
possible,  live  in  a  warm  and  equable  climate.  From  the  first  they  should  be  trained 
to  avoid  excitement,  and  to  be  content  with  a  plain  diet  in  which,  if  it  can  be 
digested,  fat  should  have  a  prominent  place.  In  the  early  days  every  effort  should 
be  made  to  control  emotional  outbursts  by  gentle  discipline,  but  should  the  child 
have  obtained  the  ujjper  hand,  it  will  become  a  matter  of  judgment  as  to  whether 
it  may  not  be  absolutely  necessary  to  give  way.  When  the  malformation  is  slight 
in  degree,  we  must  by  cautious  steps  try  to  enlarge  the  child's  activities  both 
mental  and  physical,  and  on  no  account  be  led  by  fond  parents  to  advise  a  life 
of  lethargy.  By  quiet  and  patient  observation  we  may  be  pleasantly  astonished 
to  find  how  much  such  children  can  do  with  their  lives.  Hot,  stuffy  rooms  and 
exciting  games  and  scenes  are  particularly  injurious. 

Among  outdoor  pursuits,  such  occupations  as  light  gardening  and  botany 
may  be  useful.  Some  thoroughly  trained  to  self-discipline  can  manage  cycling 
and  a  suitable  round  of  golf.  Walking  is  the  chief  resource.  Professions  are 
difficult  to  choose,  but  that  of  a  briefless  barrister  is,  for  those  who  can  afford  it, 
one  of  the  best  for  giving  an  object  for  intellectual  discipline.  Public  school  life 
is  seldom  permissible,  although  some  boys  have  done  well  when  residing  in  the 
school-doctor's  house  under  close  observation.  In  the  poorer  classes  special 
schools  are  indicated,  and  light  employments  must  be  chosen.  One  such  patient 
at  the  age  of  forty-five  was,  for  example,  an  admirable  valet. 

The  dangers  of  exanthemata  and  pulmonary  affections  should  be  explained 
to  the  parents,  and  special  care  directed  to  their  avoidance. 

Particular  Types  of  Congenital  Heart  Disease. 

Pulmonary  Stenosis  usually  associated  with  a  Patent  Interventricular  Septum.— 

Some  degree  of  pulmonary  stenosis  is  the  most  frequent  and  most  practically 
important  form  of  congenital  heart  disease.  Keith  found  that  in  70  per  cent. 
of  185  specimens  in  various  hospital  museums  there  existed  some  abnormality 
in  the  pulmonary  region.  For  the  varieties  of  pulmonary  stenosis,  including 
complete  atresia  of  the  vessel,  and  for  the  associated  lesions  and  the  theories  con- 
nected with  their  explanation,  reference  must  be  made  to  monographs.  Here 
two  main  types  may  be  mentioned,  one  arising  early  in  foetal  life  from  some  error 
in  the  formation  of  the  pulmonary  conus,  the  other  of  later  date,  due  to  inflam- 
matory changes  in  the  pulmonary  valves. 

Symptomatology. — The  usual  symptoms  are  cyanosis,  clubbing  of  the  fingers, 
and  dyspnoea,  paroxysmal  or  persistent.  In  the  most  severe  cases  any  of  the 
symptoms  given  earlier  in  this  section  may  be  present. 

Cyanosis  may  be  extreme,  and  this  group  furnishes  the  best  examples  of  the 
morbus  cceruleus. 

Physical  Signs. — There  is  enlargement  of  the  right  side  of  the  heart,  and 
sometimes  precordial  bulging.  A  systolic  thrill  may  or  may  not  be  present,  and 
the  characteristic  murmur  is  systolic  in  time  and  harsh  in  character,  with  a  maximum 
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intensity  in  the  second  left  intercostal  space.  This  murmur  diminishes  in  intensity 
toward  the  apex,  and  is  audible  in  the  left  infrascapular  region,  when  there  is  an 
associated  septal  defect.  In  several  cases  under  the  writer's  observation  there 
have  been  two  distinct  murmurs,  both  systolic,  one  rasping  and  basal  in  position, 
the  other  shrieking  and  audible  immediately  behind  the  sternum,  at  the  level  of 
the  third  intercostal  space.  The  latter  was  attributed  to  patency  of  the  inter- 
ventricular septum.  When  the  septum  is  open,  a  systolic  murmur  may  be 
audible  in  the  large  arteries  of  the  neck  and  upper  limbs. 

The  characters  and  direction  of  conduction  of  the  systolic  murmur  vary  in 
different  cases,  and,  though  this  is  rare,  pulmonary  stenosis  has  been  recorded  with 
no  murmur.  The  pulmonary  second  sound  is  usually  weak,  and  must  be  absent 
when  there  is  atresia  ;  but,  as  Peacock  pointed  out,  in  such  cases  the  large  aorta, 
encroaching  upon  the  position  of  the 
atrophied  pulmonary  artery,  produces  an 
accentuated  aortic  second  sound,  which 
may  be  mistaken  for  a  true  pulmonary 
second. 

The  right  ventricle  may  be  greatly 
hypertrophied.  In  Fig.  36  hypertrophy  of 
the  right  ventricle  is  indicated  by  the  height 
of  R  in  No.  III.  and  its  small  size  in  No.  I. 
Also  by  the  depth  of  S  in  No.  I.  When  the 
left  ventricle  is  hypertrophied,  R  is  tall  in 
lead  I.  and  reduced  in  lead  III.  S  on  the 
contrary  is  deepest  in  lead  III. 

Diagnosis. — The  first  step  is  to  decide 
that  the  lesion  is  congenital,  and  then  to 
take  into  consideration  marked  cyanosis, 
clubbing,  basal  systolic  murmur  and  thrill, 
right  heart  hypertrophy,  and  weakness  of 
the  pulmonary  second  sound.  Considerable 
increase  in  the  transverse  extent  of  the 
cardiac  dulness  favours  the  diagnosis  of  a 
patent  septum. 

Prognosis. — It  would  appear  that  when  pulmonary  stenosis  is  the  only  lesion 
middle  age  may  be  reached,  but  that  if  there  is  in  addition  a  patent  interventricular 
septum,  death  almost  always  occurs  before  the  age  of  twenty. 

Pulmonary  atresia  with  a  closed  septum  is  incompatible  with  life  beyond  a 
few  months,  but  if  the  septum  is  open  life  may  be  prolonged  two  or  three  years. 

Patency  of  the  Ductus  Arteriosus.— This  gives  a  different  clinical  picture  to  the 
preceding.  The  ductus  arteriosus,  which  in  the  foetus  is  about  £  inch  in  length, 
extends  from  the  left  branch  of  the  pulmonary  artery  to  the  under-side  of  the  arch 
of  the  aorta,  just  beyond  the  left  subclavian  artery.  By  the  second  or  third  week 
of  life  the  lumen  of  this  tube  is  completely  closed,  and  after  some  months  is  con- 
verted into  a  ligamentous  cord.  The  usual  explanations  that  are  given  for  its 
persistence  after  birth  are  the  existence  of  conditions  which  keep  the  blood-pressure 
high  in  the  canal,  and  disease  of  its  walls  preventing  the  normal  collapse  that 
occurs  after  birth.     When  the  duct  remains  patent,  blood  is  forced  from  the  aorta 


Fig.  36. — Electro-Cardiogram  from 
a  Case  of  Pulmonary  Stenosis, 
illustrating  Hypertrophy  of  the 
Right  Ventricle.     (Lewis.) 
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into  the  pulmonary  artery,  and  a  funnel-shaped  passage  results,  having  its  base 
directed  toward  the  aorta. 

The  symptoms  are  few.  Cyanosis  is  absent,  or  delayed  to  the  last  stage  of 
life,  and  instead  of  it  there  may  be  unusual  pallor.  There  is  absence  of  clubbing, 
but  dyspnoea,  anginal  attacks,  and  severe  paroxysms  of  tachycardia,  may  occur, 
and  in  these  death  may  result.  On  the  other  hand  there  may  be  a  gradual  failure 
of  compensation. 

The  physical  signs,  when  characteristic,  are — 

1.  Gerhardt's  band-like  area  of  dulness,  which  is  about  f  inch  in  breadth, 
and  extends  from  the  second  costal  cartilage  on  the  left  side,  immediately  to  the 
left  of  the  sternum. 

2.  A  cap-like  pulsating  shadow  on  radiographic  examination,  situated  upon 
the  top  of  the  cardiac  shadow,  and  caused  by  the  dilated  pulmonary  artery. 

3.  A  systolic  thrill  in  the  second  left  intercostal  space. 

4.  Hypertrophy  of  the  right  side  of  the  heart,  with  a  loud  pulmonary  second. 

5.  A  remarkable  murmur,  rumbling  or  churning  in  character,  occupying 
almost  the  entire  cardiac  cycle,  and  with  a  maximum  in  the  second  intercostal 
space  on  the  left  side.  This  murmur  rises  and  falls  with  respiration,  and  this 
character  may  even  be  detected  posteriorly  at  the  level  of  the  third  and  fourth 
dorsal  spines,  just  to  the  left  of  the  middle  line.  Carpenter  held  that  the 
murmur  is  systolic  in  childhood,  and  develops  the  diastolic  element  in  later 
life.  The  writer  has  noticed,  as  has  Williams,  the  reverse  occurrence  in  the 
disappearance  of  the  diastolic  element  of  a  continuous  murmur  with  advance  in 
age.  There  seems  no  doubt  that  a  purely  systolic  murmur  is  compatible  with  the 
existence  of  a  patent  ductus  arteriosus,  and  fatal  cases  in  childhood  that  have 
given  the  murmur  occupying  the  whole  cardiac  cycle  appear  to  be  very  rare. 

6.  The  pulsus  paradoxus.     Walker  describes  also  capillary  pulsation. 

Diagnosis. — This  is  not  easy,  although  when  all  the  signs  are  present  the 
conclusion  can  generally  be  arrived  at  with  confidence.  The  question  arises  as 
to  whether  an  exocardial  condition  with  anaemia  may  produce  a  similar  murmur. 
The  writer  has  met  with  some  remarkable  cases  in  childhood  in  which  there  has 
been  a  history  of  influenza,  after  which  a  murmur  of  the  continuous  rumbling 
type  has  been  apparent.  In  some  of  these  previous  to  the  illness  there  had 
been  no  suspicion  of  congenital  heart  disease.  This  murmur  must  be  sharply 
distinguished  from  the  venous  hum  that  is  sometimes  met  with  in  delicate  children. 
With  this  there  is  no  thrill  or  cardiac  hypertrophy,  Gerhardt's  band,  or  cap-like 
shadow  ;  and,  further,  this  bruit  may  be  much  altered  by  flexion,  extension  or 
rotation  of  the  neck. 

Prognosis. — This  is  uncertain,  but  on  the  whole  good.  Hale  White  describes 
a  case  that  proved  fatal  at  the  age  of  fifty  three  years. 

Patency  oJ  the  Interventricular  Septum.— There  may  be  all  degrees  of  this 
condition,  from  an  almost  complete  absence  to  a  pinhole  aperture  in  the  un- 
defended space.  The  majority  of  the  examples  of  this  condition  are  included 
in  the  first  group,  in  which  the  lesion  is  combined  with  pulmonary  stenosis. 

When  the  malformation  occurs  as  an  isolated  event,  cyanosis  is  often  absent, 
but  is  very  liable  to  appear  should  any  pulmonary  complications  arise.  There  is 
a  decided  tendency  to  palpitation  and  some  degree  of  dyspnoea.  In  some  cases, 
however,  there  are  no  symptoms  at  all. 
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In  pronounced  examples  there  are  prsecordial  bulging  and  visible  cardiac 
pulsation,  with  a  thrill  which  is  systolic  and  often  diffuse.  The  characteristic 
murmur  is  systolic,  with  its  maximum  at  the  inner  end  of  the  third  left  intercostal 
space,  and  with  no  special  line  of  conduction.  It  is  not  modified  by  respiration. 
In  some  cases  in  which  there  is  practically  no  septum  there  may  be  great  cyanosis 
and  no  murmur. 

A  small  opening  is  compatible  with  long  life,  and  the  prognosis  must  be  largely 
dependent  upon  the  particular  symptoms  presented  by  the  individual  case. 

Patency  of  the  Interauricular  Septum. — The  chief  importance  of  this  lesion 
is  as  a  complication  of  other  congenital  defects.  Sometimes  it  is  an  adverse 
factor  in  the  course  of  a  case  of  pulmonary  disease.  The  isolated  defect 
frequently  gives  rise  neither  to  symptoms  nor  physical  signs,  but  there  may  be  a 
basal  bruit  which  differs  in  character  in  different  cases.  Thus,  it  may  be  systolic 
or  presystolic  or  to-and-fro  ;  it  is  not  transmitted  along  the  pulmonary  artery. 

Tricuspid  Stenosis. — This  is  a  not  infrequent  congenital  lesion,  occurring  in 
twelve  out  of  fifty  fatal  cases  analysed  by  the  author.  The  diagnosis  during 
life  is  not  clear,  and  as  a  rule  death  occurs  within  the  first  year  of  life. 

Coarctation^of  the  Aorta. — This  lesion  deserves  a  short  mention,  if  only  on 
account  of  the  remarkable  clinical  picture  it  may  produce.  The  term  usually 
means  a  pathological  narrowing  of  the  lumen  of  the  aorta  in  the  region  of  the 
isthmus,  that  portion  of  aorta  which  lies  between  the  left  subclavian  artery  and 
the  origin  of  the  ductus  arteriosus.  Following  Bonnet,  two  types  are  recognized  : 
a  diffuse  or  infantile  type,  and  a  localized  stricture  or  adult  type. 

It  is  the  adult  type  that  is  of  special  interest,  and  according  to  Skoda  it  is 
the  result  of  the  extension  of  the  peculiar  tissue  of  the  ductus  arteriosus  into  the 
aorta  at  the  point  of  insertion.  This  tissue,  contracting  after  birth,  produces  the 
stricture. 

The  great  features  of  these  cases  are  the  uneven  supply  of  blood  to  the  upper 
and  lower  segments  of  the  body,  and  the  remarkable  collateral  arterial  circulation 
that  is  developed  in  the  effort  to  balance  this  inequality.  The  principal  anasto- 
moses, according  to  Abbott,  are  by  means  of  the  superior  intercostal,  internal 
mammary,  and  posterior  scapular  branches  of  the  transversalis  colli  arteries 
above,  with  the  first  four  aortic  intercostal,  phrenic,  and  superficial  and  deep 
epigastric  arteries  below  the  stenosis. 

There  may  be  no  symptoms.  On  the  other  hand,  there  may  be  evidence 
of  active  congestion  of  the  head  and  upper  extremities,  and  advance  in  develop- 
ment of  the  upper  as  compared  with  the  lower  part  of  the  body.  There  may  also 
be  obscure  pains  in  the  abdomen  and  lower  extremities.  The  radial  pulses  may 
be  unequal  and  incompressible,  whereas  the  femoral  pulses  are  weak.  Masses 
of  tortuous  arteries  may  be  present  in  the  axillae,  on  either  side  of  the  sternum,  or 
posteriorly  in  the  supraspinous  fossae.  A  rasping  systolic  murmur  may  be  heard 
over  the  prsecordi  a,  along  the  dilated  arteries,  and  down  the  back,  and  the  heart 
itself  may  be  hypertrophied  and  forcible  in  its  action. 

The  outlook  is  various.  Some  die  of  other  diseases,  and  the  coarctation  is 
only  discovered  at  the  necropsy.  In  other  cases  death  has  been  sudden  ;  in 
others  cardiac  asystole  with  dropsy  has  resulted. 
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Rauchftjss  :  Gerhardt'e  Handb.  d.  Kinderkrankheiten,  1878,  iv.,  part  vii. 
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Thorel  :  Lubarsch  and  Ostertag's  Ergebnisse,  Abth.  i.,  1903,  p.  585. 

For  a  consideration  of  the  bearings  of  the  developmental  anatomy  of  the  heart  upon  con- 
genital heart  disease  : 

Keith  :  Lectures  on  Malformations  of  the  Heart,  Lancet,  1909,  ii.  359,  433  and  519. 


ACQUIRED  HEART  DISEASE. 

RHEUMATIC  HEART  DISEASE. 

This  will  be  considered  in  detail,  because  it  is  the  most  frequent  form  of  heart 
disease,  and  rheumatism  attacks  all  parts  of  the  heart.  Similar  lesions  have 
been  experimentally  produced,  and  almost  the  entire  field  of  cardiac  pathology 
resulting  from  an  infection  can,  accordingly,  be  studied  from  a  sure  basis.  Detail 
in  this  section  will  greatly  prevent  repetition  hereafter,  and  so  enable  attention 
to  be  directed  later  to  the  peculiarities  of  the  other  infections. 

^Etiology. — The  exciting  cause  of  rheumatic  morbus  cordis  will  be  con- 
sidered by  the  writer  to  be  a  diplococcus  belonging  to  the  streptococcal  group. 
If  this  explanation  cannot  be  accepted,  the  only  alternative  at  present  is  some 
hypothetical  infection  of  unknown  nature. 

The  predisposing  causes  are  heredity  and  sudden  changes  of  temperature — 
in  particular  raw  cold  after  prolonged  heat  ;  in  all  probability,  also,  insufficient 
clothing,  neglected  throat  affections,  and  all  agencies  that  tend  to  produce  in- 
flammations of  the  throat.  Females  are  more  susceptible  than  males.  A  clay  soil 
with  insufficient  drainage  and  damp  surroundings  aggravates  the  course  of  the 
disease  and  favours  its  development,  as  many  clinical  observations  of  the  writer's 
clearly  support.  Lastly,  mal-sanitation  is  a  predisposing  factor.  Eheumatic 
heart  disease  is  rare  under  three  years  of  age,  and  not  frequent  under  five.  From 
this  age  onward  to  twelve  years  it  becomes  increasingly  frequent.  There  occur 
waves  of  acute  rheumatism,  which  in  some  years  may  almost  be  termed  "  epi- 
demic." Some  of  these  various  points  in  the  fetiology  may  be  illustrated  by 
the  following  analysis.     Of  500  consecutive  cases,  181  were  males,  319  females. 

In  200  cases  in  which  a  careful  inquiry  was  made  into  the  probable  causes — 

In  50  there  was  a  sore  throat  at  the  onset. 

In  31  there  was  clear  evidence  of  a  damp  dwelling-house. 

In  23  there  was  clear  evidence  of  getting  wet  through  and  chilled. 

In  2  the  house  was  insanitary. 

13  directly  followed  scarlet  fever. 

2        ,,  ,,         erysipelas. 

2        „  ,,         diphtheria. 

2        „  „         otitis  media. 

5  ,,         measles. 
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Of  the  70  remaining  cases,  32  gave  a  family  history  only,  and  in  38  no  cause 
was  forthcoming. 

These  statistics  are  from  the  poorer  classes,  who  cannot  be  expected  to  watch 
their  children  as  carefully  as  the  well-to-do.  When  analysing,  for  example,  the 
late  Dr.  Cheadle's  casebooks  for  his  articles  on  rheumatism  in  childhood,  the 
writer  found  an  heredity  taint  in  80  per  cent.  Admitting  this  difficulty,  it  is 
apparent  that  sore  throats,  cold,  and  damp,  were  prominent  in  104  out  of  these 
200  cases. 

Morbid  Anatomy. — The  most  certain  channel  of  infoction  is  the  inflamed 
tonsils,  but  it  cannot  be  denied  that  diseased  conditions  of  the  nose  and  teeth 
and  possibly  some  alimentary  disorders,  may  also  be  avenues  of  infection. 


Fig.  37. — Section  through  the  Ckypt  or  a  Tonsil  from  a  Patient  subject 
to  Tonsillitis  and  Rheumatism.     (Poynton  and  Paine.) 

A,  Inflammatoiy  cell ;  B,  diplooooci. 

The  results  that  follow  the  invasion  of  the  diplococcus  will  depend,  as  in  other 
infections,  upon  its  virulence  and  the  resistance  of  the  tissues.  Accordingly,  we 
find  fulminating  cases  of  heart  disease  or  simple  or  again  relapsing  types.  As  a  rule 
the  heart  affection  is  associated  with  other  rheumatic  manifestations,  but  it  must 
be  insisted  that  it  may  for  all  practical  purposes  be  a  solitary  lesion— that  is,  be 
a  primary  cardiac  rheumatism.  In  19  out  of  350  cases  this  appeared  to  be 
undoubtedly  the  correct  explanation. 

The  most  frequent  associates  of  rheumatic  heart  disease  are  sore  throat  and 
arthritis,  or  chorea. 

All  parts  of  the  heart  may  be  affected  by  rheumatism,  and  the  most  character- 
istic lesion  in  severe  cases  is  carditis.  An  analysis  of  150  fatal  cases  shows  the 
relative  frequency  of  the  gross  lesions  found  in  the  severe  infections  to  be  as  follows  : 
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In  75  per  cent,  the  pericardium  was  more  or  less  adherent,  and  in  only  9  of 
the  150  was  the  pericardium  stated  to  be  healthy.  The  mitral  valve  was  damaged 
in  149  cases.  The  aortic,  valve  was  damaged  in  51  cases.  The  tricuspid  valve  was 
damaged  in  34  cases.     The  pulmonary  valve  was  damaged  in  4  cases. 

The  frequency  of  myocardial  lesions  could  not  be  estimated  from  lack  of  notes 
upon  the  microscopy.  In  spite  of  this,  gross  changes  were  found  in  34  of  these 
cases. 

Pericarditis.— The  first  step  is  the  circulation  of  the  diplococci  in  the  pericardial 
capillaries,  both  visceral  and  parietal.     Upon  their  escape  from  the  vessels  they 


Fig.  38. — The  First  Stage  of  Rheumatic  Pericarditis.    (Poynton  and  Paine.) 

A  part  of  the  parietal  pericardium  of  a  rabbit  dead  on  the  fifth  day  from  pericarditis  and  endo 
carditis  produced  by  intravenous  inoculation  of  a  Btrepto-diplococcus  isolated  by  Paine 
from  a  case  of  rheumatic  pericarditis. 

A,    Blood-capillary  ;     B,   minute   branch    of   A,    with   a   cellular  exudation  around   it,  C ; 
T>,  diplococci  escaping  into  the  connective  tissues. 

produce  localized  inflammatory  changes  and  swelling  of  the  connective  tissues.  In 
virulent  cases  capillary  haemorrhages  result.  Over  the  foci  of  inflammation  the 
lining  endothelium  is  damaged  or  destroyed,  and  exudation  of  fluid  takes  place  into 
the  pericardial  sac. 

In  very  exceptional  cases  the  amount  of  fluid  may  be  large,  reaching  almost 
a  pint ;  but  in  only  12  of  150  fatal  cases  was  it  stated  definitely  that  more  than 
2  ounces  of  fluid  were  found  in  the  sac.  This  fluid  may  be  hsemorrhagic  or 
sero-fibrinous.  When  sero-fibrinous,  the  exudation  gives  a  shaggy  appearance 
to  the  opposing  pericardial  surfaces,  this  being  largely  due  to  numberless  local 
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foci  of  subendothelial  inflammation  with  corresponding  endothelial  necrosis. 
Extensive  deposits  are  frequently  found  on  the  posterior  surface  of  the  heart. 
It  is  the  writer's  experience  to  find  the  diplococcus  in  films  of  the  exudation  when 
sero-fibrinous.  In  subacute  cases  of  severity  great  swelling  of  the  pericardial  tissues 
themselves  will  occur,  and  nodular  deposits  are  far  from  rare,  and  will  be  alluded 
to  again  under  the  myocardial  lesions.  In  such  cases  the  inflammatory  process  may 
implicate  the  external  surface  of  the  pericardium,  adjacent  mediastina,  and  pleurae. 
When  the  pericarditis  is  acute,  but  of  slight  virulence,  the  exudation  may  be 
serous,  and  the  endothelium  of  the  pericardium  be  but  little  damaged. 

The  curative  processes  are  essentially  of  the  nature  of  a  fibrosis  wherever  there 
has  been  necrosis  of  the  tissues.  The  mild  cases  may  recover  with  practically 
no  damage  ;  the  more  severe  lead  to  pericardial  adhesions,  which  may  be  internal 
or  external,  or  both  combined.  One  other  point  must  not  be  lost  sight  of  :  the 
healing  may  be  incomplete,  and  foci 
of  unhealed  disease  left  behind,  which 
probably  explain  the  relapsing  char- 
acter of  some  cases  of  rheumatic 
pericarditis. 

From  the  description  that  has 
been  given,  it  is  apparent  that  the 
changes  resulting  from  the  rheu- 
matic infection  are  akin  in  nature 
to  those  which  occur  in  other  forms 
of  infective  pericarditis.  The  dis- 
tinction that  has  always  been  insisted 
upon  is  the  absence  of  suppuration  ; 
but  the  writer  maintains  that  there 
is  a  rheumatic  suppuration  differing 
from  other  suppurations  in  this 
detail  only,  that  the  digestive  and 
liquefying  actions  of  the  poisons  in 
this  disease  are  far  less  powerful. 

Endocarditis. — In  fatal  cases  of 
rheumatism  this  is  almost  invariable. 

Clinical  observation  of  slighter  cases  leads  to  the  belief  that  the  valves  may 
escape  even  when  there  is  obvious  cardiac  dilatation,  but  the  actual  proof  is  a 
matter  of  great  difficulty. 

There  is  some  difference  of  opinion  as  to  how  the  micrococci  attack  the  valves. 
The  writer's  observations  lead  him  to  believe  that  this  occurs  by  means  of  the 
coronary  circulation — a  view  also  supported  by  Carey  Coombs. 

The  earliest  changes  point  to  a  process  arising  in  the  subendothelial  tissue. 
Here  there  is  a  swelling  of  connective  tissue,  leucocytic  infiltration,  and  necrosis, 
with  the  formation  of  minute  projections  representing  the  early  vegetations. 
Thus  is  explained  their  firm  attachments,  which  merge  insensibly  into  the  healthy 
tissue  of  the  valve.  Upon  them  fibrin  may  or  may  not  be  deposited  from  the 
blood-stream.  In  severe  cases  similar  processes  may  be  traced  under  the  endothe- 
lium of  the  auricular  or  ventricular  walls.  In  childhood  it  is  rare  for  the  vege- 
tations to  be  of  large  size,  but  this  point  will  be  again  considered  m  the 
section  on  Malignant  Endocarditis  (q.v.).    When  the  active  disease  subsides,  a  process 


Fig.  39.  — ■  A  Section  through  a  Rheumatic 
Endocardial  Vegetation  :  Human.  (Poynton 
and  Paine.) 

Below  ia  seen  the  fibrous  structure  of  the  valve ; 
above,  necrotic  tissue  ;  between,  an  area  of 
cellular  infiltration. 
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of  scarring  takes  place,  which  may  produce  thickening  or  distortion  of  the  valves, 
chorda?  tendineae,  and  musculi  papillares. 

A  remarkable  rheumatic  process  occurring  in  all  parts  of  the  heart,  hut  par- 
ticularly well  exemplified  in  the  mitral  valve,  is  a  smouldering  inflammation  which 
recalls  to  mind  that  occurring  in  fibroid  phthisis.  This  produces  mitral,  and  more 
rarely  aortic  or  tricuspid,  stenosis.  It  is  of  interest,  also,  because  it  may  be  appar- 
ently a  solitary  rheumatic  lesion,  although  it  is  most  frequently  associated  with 
relapsing  chorea.  In  childhood  the  stenosis  may  reach  a  high  degree,  but  this  is 
exceptional. 

The  valves  on  the  left  side  are  the  most  frequently  affected  in  rheumatism, 
not  on  account  of  any  difference  in  the  blood  on  the  two  sides,  but  because  the 


Fig.   40. — Acute  Rheumatic  Mitral  Endocarditis. 

The  left  side  of  the  heart  is  opened,  and  shows  the  mitral  segments  fringed  with  small  vegetations. 

(From  the  Museum  of  University  College  Hospital.) 


mitral  is  the  largest  valve,  and  the  aortic  lies  in  very  close  proximity.     The  frequency 
of  valvular  lesions  stands  in  this  order  : 

1.  The  mitral  only. 

2.  The  mitral  and  aortic. 

3.  The  mitral,  tricuspid,  and  aortic. 

4.  The  aortic  only. 

5.  All  four  valves. 

The  frequency  of  multiple  valvular  lesion  in   childhood   must  always  be  re- 
membered, and  is  illustrated  by  the  following  numbers  from  150  fatal  cases  : 

In  98  the  mitral  only  was  affected. 

In  32  the  mitral,  aortic,  and  tricuspid. 

In  15  the  mitral  and  aortic. 

In  4  all  the  valves. 

In  1  no  lesion  was  detected. 
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The  pathological  changes  in  malignant  rheumatic  endocarditis  are  described 
in  the  section  on  Malignant  Endocarditis. 

Myocardial  Changes.— The  pathology  becomes  more  complex  than  that  of 
pericarditis  and  endocarditis,  for  in  addition  to  the  changes  in  the  connective 
tissue  there  is  the  neuro-muscular  damage.  The  connective-tissue  changes  in  the 
framework  of  the  myocardium  consist  essentially  in  the  production  of  multiple 
foci  of  inflammation  in  the  neighbourhood  of  the  minute  bloodvessels.  When 
there  is  pericarditis,  these  lesions  are  most  evident  in  the  connective  tissue 
immediately  beneath  it ;  but  they  are  also  scattered  in  foci  far  removed  from  the 


Fig.  41.- 


-Rheumatic  Myocarditis  :  A  Section  through  a  Part  of  the  Heart  Wall, 
showing — A,  Perivascular  Exudation  :  Human. 


In  these  areas,  under  high  magnification,  occur  the  submiliary  nodules  of  Aschoff 

and  Carey  Coombs. 


surface,  even  when  there  is  no  pericarditis.  Aschoff,  Tawara,  and  Carey  Coombs, 
describe  specific  cells  in  the  foci,  and  Coombs  finds  these  cells  also  in  the  pericardial 
and  endocardial  lesions.  Following  Carey  Coombs,  these  submiliary  nodules  consist 
of  fusiform  areas  formed  by  large  spindle-shaped  cells  lying  in  the  intermuscular 
trabecule  of  connective  tissue.  These  cells  are  larger,  but  otherwise  resemble 
fibroblasts,  and  are  often  multinuclear.  Around  their  periphery  are  found  plasma 
cells  and  mononuclear  leucocytes.  These  nodules  are  generally  replaced  slowly  by 
connective  tissue.  The  writer  is  indebted  to  H.  G.  Butterfield  for  showing  him  an 
example  of  a  rheumatic  submiliary  nodule  invading  the  auriculo-ventricular  bundle, 
in  a  case  of  acute  rheumatic  carditis.  Clinical  investigation  does  not  support  the 
view  that  extensive  cardiac  fibrosis  occurs  in  childhood,  except  in  rare  cases. 
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Fig.  42. — Rheumatic  Myocarditis,  showing  Ex- 
tensive Perivascular  Fibrosis  :  Human. 


The  cardiac  muscle  is  damaged  severely  in  virulent  carditis,  and  the  rapidity 
of  the  process  is  well  illustrated  by  experimental  investigation.  Extensive  fatty 
degeneration  is  found  scattered  in  patches  through  the  myocardium  in  the  fatal  car- 
ditis both  of  man  and  animals. 
Judging  from  the  frequency 
of  rheumatic  dilatation,  it  is 
reasonable  to  suppose  that  in 
cases  of  minor  severity  some 
definite  though  transitory 
damage  must  be  done  to  the 
cardiac  muscle  and  cardiac 
nerves.  The  particular  prop- 
erty of  the  muscle  that  seems 
to  suffer  most  is  that  of  tone. 

Two  results  that  may 
follow  acute  rheumatism, 
which  are  both  interesting 
and  important,  are  adherent 
pericardium  and  multiple 
serositis.  The  first  of  these — 
adherent  pericardium — is  a 
passive  condition,  in  which 
secondary  results  follow  from 
embarrassment  of  the  heart's 
action.  When  the  adhesions 
are  internal,  they  produce 
little  or  no  effect,  but  when 
conjoined  with  mediastinal 
and  pleuritic  adhesions,  they 
are  an  important  factor  in 
the  production  of  asystole. 

The  results  of  passive 
pericardial  adhesion  will  be 
described  under  Chronic  Heart 
Disease  (vide  p.  483). 

Multiple  serositis,  which 
merges  almost  insensibly  into 
the  former  condition,  is  dis- 
tinguished by  the  occurrence 
of  outbreaks  of  subacute  in- 
'-   ™  flammation  in  various  serous 

Fig.  43.— Experimental  Myocarditis.  membranes     combined     with 

(Paynton  and  Vernon  Shaw.)  adhesion  of   the   pericardium. 

Showing  fatty  degeneration  in  the  myocardium  This  condition  is  more  frequent 

llL^0nkey  dend  f°f  frditiS  and-  m.ultipl1  in  cardiac  tuberculosis,  and  is 

arthritis,  the  result  ot  intravenous  injection  of 

the  diplococcus  isolated  from  a  case  of  acute  described  in  that  section. 

rheumatism. 

Symptomatology. — Before 
describing  the  various  symptoms,  the  following  classification  will  assist  in  making 
clear  the  lesions  that  may  result  from  the  rheumatic  cardiac  infection  : 
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1 .  Acute  carditis  : 

Acute  dilatation. 
Acute  pericarditis. 
Acute  endocarditis  : 

(a)  Simple. 

(6)  Malignant. 

2.  Chronic  carditis  : 

Chronic  rheumatic  dilatation. 
Chronic  relapsing  pericarditis. 
Chronic  endocarditis  : 

(a)  Simple — e.g.,  mitral  stenosis. 

(b)  Malignant. 

3.  Multiple  serositis. 

4.  Chronic  heart  disease  the  result  of  heart  scars  : 

Fibroid  heart. 
Adherent  pericardium. 
Chronic  valvular  disease. 

The  frequency  with  which  rheumatism  affects  the  heart  in  childhood  will 
always  remain  a  matter  of  controversy,  because  there  are  a  number  of  cases  in 
which  some  observers  will  hold  there  is  a  dilatation  sufficient  to  justifiy  the  claim 
of  cardiac  involvement,  which  others  will  not  accept.  All,  however,  are  agreed  on 
the  one  essential  point — that  every  case  of  suspected  rheumatism  in  childhood 
needs  a  most  careful  examination  of  the  heart.  The  writer's  figures  on  this  point, 
taken  from  a  series  of  500  out-patients,  gave  287  examples  of  heart  disease,  and 
63  of  dilatation,  making  350  in  all.  This  clearly  underrates  the  danger,  for  in 
many  cases  this  was  a  solitary  observation  made  previous  to  admission  of  the 
patient  to  the  hospital. 

Acute  Carditis. 

This  is  a  result  of  the  more  severe  rheumatic  infections,  and,  though  this  is 
fortunately  a  comparatively  rare  occurrence,  it  may  prove  fatal  in  the  first  attack. 
The  most  acute  example  under  the  writer's  care  ran  its  course  in  seventeen  days. 

In  these  cases  the  onset  is  generally  acute,  with  sore  throat  and  sometimes 
epistaxis,  and  there  may  be  fever,  vomiting,  and  diarrhoea,  with  rapid  development 
of  breathlessness,  anaemia,  and  pain  over  the  heart.  Signs  of  dilatation,  endo- 
carditis, and  pericarditis,  rapidly  appear.  Other  rheumatic  manifestations,  in- 
cluding nodules,  may  accompany  the  cardiac  infection,  and  arthritis  and  muscular 
pains  generally  precede  the  symptoms  due  to  the  carditis.  If  it  is  borne  in  mind 
that  this  complex  lesion  is  the  most  characteristic  in  rheumatism,  it  will  be  less 
difficult  to  describe  the  acute  lesions  under  the  three  main  divisions  of — 

Myocardial  damage  (dilatation). 

Endocarditis. 

Pericarditis. 

It  will,  then,  be  readily  understood  that  in  acute  carditis  all  these  lesions  may 
appear  and  be  equally  severe,  or  that  one  or  other  may  be  the  more  prominent, 
and  of  these  acute  endocarditis  is  generally  recognized  most  easily,  though  dilatation 
is  more  frequent. 
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Dilatation  is  the  most  frequent  of  the  acute  cardiac  affections  of  rheumatism, 
for  it  may  occur  uncomplicated,  and,  in  addition,  is  always  present  in  some  degree 
when  there  is  endocarditis  or  pericarditis.  In  the  entire  range  of  children's  diseases, 
there  is  probably  no  one  event  of  greater  importance  than  this  dilatation  ;  for  though 
it  may  subside  without  giving  any  trouble,  and  is  very  rarely  fatal  in  itself,  it  may 
prove  to  be  a  forerunner  of  the  gravest  heart  disease. 

The  symptoms  at  first  are  few  and  easily  missed.  If  the  child  has  not  been 
put  to  bed,  there  are  pallor  with  some  breathlessness  and  a  rise  of  temperature, 
the  result  of  the  infection.  The  physical  signs  are  as  follows  :  An  increase  in  the 
frequency  of  the  pulse,  with  a  fall  in  the  blood-pressure.  The  impulse  of  the  heart 
moves  outward  and  becomes  feeble,  and  the  deep  cardiac  dulness  is  increased 
transversely.  The  first  sound  is  short,  and  the  pulmonary  second  sound  at  the 
base  accentuated.  In  many  cases  there  develops  a  soft  systolic  murmur  at,  or 
internal  to,  the  left  nipple.  It  is  impossible  to  be  certain  that  there  is  not  also  a 
slight  mitral  endocarditis  when  the  case  is  seen  in  this  phase,  but  clinical  ex- 
perience has  shown  that  in  many  instances  the  heart  resumes  its  normal  condition, 
and  no  trace  of  disease  is  left  behind. 

In  the  rare  cases,  such  as  those  described  by  West,  in  which  dilatation  becomes 
extreme  and  the  immediate  cause  of  death,  there  develop  symptoms  of  extreme 
breathlessness  and  orthopncea,  together  with  syncopal  attacks  and  remarkable 
muscular  feebleness.     The  physical  signs  are  those  of  great  cardiac  dilatation. 

A  peculiar  feature  of  rheumatic  dilatation  is  the  rapidity  of  its  development, 
even  when  the  child  is  at  rest,  coincident  with  an  increasing  wave  of  infection. 

Acute  Endocarditis — Mitral  Endocarditis. — In  many  cases  the  early  signs  are 
those  of  acute  dilatation,  but  the  systolic  murmur,  which  is  soft  and  blowing  in 
character,  can  soon  be  traced  outward  from  the  nipple  line  toward  the  axilla,  and 
later  may  become  audible  at  the  back  of  the  chest.  In  some  cases  the  murmur 
fades  away  in  the  axilla,  to  become  audible  again  posteriorly  at  the  inferior  angle 
of  the  left  scapula.  In  severe  cases  of  mitral  endocarditis  there  develop  other 
physical  signs  :  The  dilatation  is  great  and  the  impulse  feeble  ;  the  systolic  murmur 
almost  appears  to  obliterate  the  first  sound,  and  is  loud,  long,  and  blowing ;  in 
addition  a  blowing  diastolic  murmur  at  the  impulse  may  make  its  appearance,  giving 
rise  to  a  to-and-fro  bruit.  This  in  an  adult  would  strongly  suggest  double  aortic 
disease,  but  it  is  frequent  in  childhood  as  an  evidence  of  a  severe  mitral  lesion. 
The  impression  is  sometimes  given  that  this  to-and-fro  mitral  murmur  is  a  result 
of  prolonged  and  repeated  rheumatism  ;  it  may,  however,  develop  in  a  week  or 
two  in  cases  of  severe  heart  disease,  and  must  not  be  looked  upon  as  an  indication 
of  severe  mitral  stenosis. 

There  is  usually  some  degree  of  fever  in  acute  endocarditis,  and  this  may  be 
very  persistent.  So  long  as  there  are  fever  and  an  excited  action  of  the  heart, 
we  cannot  feel  secure  that  the  lesion  is  not  advancing  ;  but  it  is  necessary  to 
remember  that  some  other  manifestations  of  the  rheumatic  state  may  have  arisen 
and  be  responsible  for  the  pyrexia.  Among  these  cases  of  endocarditis  with  pro- 
longed fever  are  to  be  found  the  links  between  simple  and  rheumatic  malignant 
endocarditis. 

Aortic  Endocarditis.- — This  lesion  requires  very  careful  examination  of  the 
heart,  and  it  is  not  rare.  In  the  record  of  500  cases  of  rheumatism,  the  writer 
has  notes  upon  22  cases,  and  has  seen  a  considerable  number  more  than  this. 
Aortic  endocarditis  alone  is,  however,  comparatively  rare,  and  this  has  an  important 


CARDIO-VASCULAR  DISEASE  IN  CHILDHOOD  443 

bearing  upon  the  explanations  given  of  the  secondary  results  produced  by  this 
lesion  in  heart  disease.  Much  has  been  written  upon  secondary  mitral  regurgitation 
consequent  on  relative  incompetence  of  the  valve  ;  but  in  many  if  not  in  the 
great  majority  of  cases  in  childhood  the  mitral  incompetence  is  dependent  upon 
an  actual  mitral  lesion — in  some  cases  the  aortic,  in  others  the  mitral,  predominating. 
As  a  rule  aortic  disease  develops  later  than  mitral,  either  in  the  same  rheumatic 
attack  or  more  frequently  in  a  subsequent  one.  It  is  the  lesion  that  is  most  fre- 
quently overlooked,  and  its  occurrence  may  be  associated  with  no  apparent  illness. 
A  slight  rise  of  temperature  may  be  the  only  warning. 

Aortic  regurgitation  is  the  usual  result  of  acute  aortic  endocarditis,  and  aortic, 
stenosis  will  be  considered  with  mitral  stenosis  under  the  chronic  forms  of  rheumatic 
carditis. 

The  physical  signs  are  the  following  :  The  aortic  second  sound  at  the  base 
becomes  faint,  and  a  soft  systolic  bruit  may  appear.  This  usually  disappears,  and 
a  diastolic  murmur,  soft,  blowing,  and  short  in  duration,  becomes  audible.  This 
murmur  may  be  missed  on  account  of  its  softness,  or  because  the  fact  is  overlooked 
that  it  may  be  frequently  heard  more  plainly  in  the  third  left  space  or  behind  the 
sternum,  or  even  over  the  xiphisternum.  When  the  lesion  is  severe,  capillary 
pulsation  and  a  collapsing  pulse  with  facial  pallor  may  become  obvious  in  a  fort- 
night. There  are,  undoubtedly,  lesions  of  the  aortic  valve  so  minute  that  they 
give  rise  to  no  physical  signs,  and  on  the  other  hand,  as  in  some  cases  of  mitral 
regurgitation,  a  slight  damage,  giving  rise  at  first  to  physical  signs,  may  eventually 
disappear. 

If  there  is  decided  aortic  regurgitation,  as  the  heart  recovers  from  the  acute 
process,  lengthening  and  hypertrophy  of  the  left  ventricle  and  a  forcible  impulse 
will  be  apparent. 

As  has  been  already  stated,  in  most  cases  we  shall  find  the  double  lesion  of 
aortic  and  mitral  incompetence,  and  this  group  of  cases  is  one  of  great  importance 
and  gravity  in  the  heart  disease  of  childhood.  Another  group  of  cases  of  much 
interest  are  those  in  which  with  the  aortic  disease  there  has  been  also  serious 
myocardial  damage,  for  it  is  these  which  sometimes  develop  repeated  attacks  of 
angina  pectoris,  even  at  an  early  age. 

The  development  of  acute  tricuspid  or  pulmonary  endocarditis  in  rheumatism 
is  not  sufficiently  definite  to  give  rise  to  obvious  signs,  and  the  latter  is  extremely 
rare. 

Lastly,  if  there  is  one  point  more  than  another  that  stress  may  be  laid  upon 
in  this  section  upon  acute  endocarditis,  it  is  the  excited  action  of  the  heart  as  an 
indication  of  active  damage. 

Pericarditis. — The  occurrence  of  pericarditis  in  a  first  attack  of  acute  rheu- 
matism, with  but  few  exceptions,  points  to  a  severe  infection.  It  is,  however,  a 
lesion  which  is  more  likely  to  occur  when  the  heart  has  already  been  damaged  by 
previous  rheumatic  attacks,  and  is  then  the  most  frequent  cause  of  death. 

Symptomatology.— The  violence  of  the  symptoms  varies  most  remarkably. 
There  may  be  no  pain  and  but  little  dyspnoea,  and  the  pericarditis  may  come  as 
a  revelation  to  the  physician  when  examining  the  heart  in  the  usual  routine.  On 
the  other  hand,  there  may  be  great  precordial  pain,  and  dyspnoea  is  frequent. 
There  is  a  moderate  rise  of  temperature,  the  average  being  about  100°  to 
102°  F.     The   aspect  is  usually  pale,  and  the  expression  anxious.     Delirium  is 
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unusual,  and  should  arouse  suspicion  o£  the  supervention  of  acute  chorea,  or 
possibly  salicylate -poisoning.  The  attitude  of  the  patients  differs.  In  the  worst 
cases  the  child  may  lie  flat  on  the  back,  but  more  usually  there  is  some  degree  of 
orthopncea,  and  sometimes,  although  this  is  more  usual  in  the  more  chronic  cases, 
the  child  turns  on  his  face  or  leans  forward  upon  a  bed-rest. 

The  respiration  may  be  much  hurried  and  suggest  the  presence  of  pneumonia. 
Occasionally  a  most  harassing  cough  causes  much  distress,  as  may  also  pleuritic 
pain.  In  virulent  cases  ghastly  pallor  develops,  and  with  the  approach  of  asystole, 
restlessness,  vomiting,  and  intense  dyspnoea  supervene. 

Physical  Signs. — The  pulse  is  rapid  and  compressible,  and  in  the  later  stages 
of  fatal  cases  becomes  irregular  or  running.  The  blood-pressure  is  low.  Peri- 
cardial friction  is  usually  present,  although  in  exceptional  cases  of  anterior  adhesion 
and  posterior  inflammation  it  may  be  missed,  or,  again,  occasionally  it  may  be  so 
soft  in  character  and  evanescent  in  duration  as  to  be  overlooked. 

The  friction  murmur  is  usually  to-and-fro,  but  may  be  systolic  only  in  time. 
As  a  rule  it  is  first  recognized  at  the  base  of  the  heart,  then  rapidly  becomes 
general,  and  is  modified  by  slight  pressure  with  the  stethoscope.  A  cantering 
rhythm  may  precede  the  appearance  of  the  friction  or  accompany  it.  The  excited 
action  of  the  heart  attracts  attention,  as  does  also  a  rapid  increase  in  the  prsecordial 
area  of  dulness,  an  increase  almost  entirely  due  to  a  rapid  dilatation  of  the  heart, 
and  not  to  a  sudden  and  copious  pericardial  effusion.  When  more  fluid  than  usual 
is  poured  out,  some  muffling  of  the  heart  sounds  becomes  apparent,  and  in  ex- 
ceptional cases  there  may  be  all  the  important  signs  of  a  considerable  pericardial 
effusion  (q.v.  under  Pyo-pericardium,  p.  465). 

When,  as  a  result  of  weakening  of  the  heart  wall,  asystole  commences  to  show 
itself,  the  liver  becomes  enlarged  and  tender,  the  bases  of  the  lungs  congested,  the 
ankles  ©edematous,  and  the  urine  albuminous  and  scanty  in  quantity.  Endocarditis 
is  almost  invariable  in  rheumatic  pericarditis. 

In  fatal  cases  death  is  often  quite  sudden,  or  may  be  preceded  by  all  the  signs 
of  asystole  ;  vomiting,  livid  pallor,  and  restlessness,  with  a  running  pulse,  in  par- 
ticular being  sinister  symptoms.     The  temperature  may  fall  to  subnormal. 

With  recovery  the  pulse  and  respiration  rate  slow,  the  dilatation  subsides,  the 
colour  improves,  and  the  temperature  steadies.  If  there  has  been  a  considerable 
amount  of  fluid  exuded,  friction  may  sometimes  reappear  for  several  days,  when 
the  roughened  surfaces  come  once  more  in  close  contact.  The  duration  is  various  : 
death  may  occur  in  a  fortnight,  or  clear  signs  of  recovery  be  evident  in  the  same 
time  ;  the  illness  is,  however,  always  a  matter  of  weeks,  and  sometimes  of  months. 

When  an  attack  of  acute  pericarditis  occurs  in  a  child  already  the  subject 
of  previous  cardiac  rheumatism,  the  symptoms  are  of  the  same  order,  but  in  a 
considerable  number  of  cases  there  may  be  difficulty  in  deciding  at  first  as  to 
the  actual  development  of  pericarditis.  The  excited  heart  and  breathlessness 
may  make  such  an  event  suspicious,  but  it  may  happen  that  a  previous  attack  of 
carditis  has  obliterated  the  pericardial  cavity  anteriorly,  and  the  recent  inflamma- 
tion be  restricted  to  the  posterior  surface.  It  is  seldom  that  the  friction  rub  is 
audible  at  the  back,  and  thus  the  occurrence  of  the  pericarditis  may  remain 
doubtful.  Fortunately,  if  due  importance  be  attached  to  the  rapid  beat,  the 
dilatation,  the  fever,  and  dyspnoea,  the  treatment  is  in  no  way  influenced  by  this 
uncertainty. 
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Chronic  Rheumatic  Heart  Disease. 

The  morbid  anatomy  of  acute  rheumatism  shows  that,  although  the  acute 
lesions  may  be  repaired,  usually  with  the  formation  of  scar  tissue,  there  remain 
many  cases  in  which  the  healing  processes  are  imperfect.  In  these  cases,  amid 
the  fibrous  tissue  formed  in  the  processes  of  healing,  whether  in  the  pericardium 
or  valves,  there  remain  areas  of  necrotic  tissue  not  invaded  by  fibro-blasts, 
which  must  be  looked  upon  as  foci  of  danger.  This  point  is  well  shown 
in  chronic  pericarditis,  when  not  uncommonly  the  anterior  part  of  the  heart  is 
found  firmly  adherent  to  the  pericardium,  while  on  the  posterior  aspect  there  is 
active  disease.  Clinical  experience  also  makes  it  clear  that  in  some  cases  the 
cardiac  muscle  is  damaged  to  such  an  extent  that  a  condition  of  chronic  myo- 
cardial weakness  results. 

Accordingly  we  meet  with  an  important  class  of  cases  in  which  the  carditis 
smoulders  on,  breaking  out  from  time  to  time,  and  sometimes  lasting  for  many 
months,  or  even  years. 

If  the  processes  are  not  only  persistent  but  also  severe,  there  arise  conditions 
such  as  malignant  pericarditis  and  malignant  rheumatic  endocarditis.  Where 
the  processes  are  less  severe  but  persistent,  there  develops  a  slow  adhesive  peri- 
carditis, with  possibly  indurative  mediastinals,  and  in  the  valves  there  develop 
the  various  forms  of  stenosis— mitral,  aortic,  and  tricuspid. 

This  group  of  cases  links  up  acute  carditis  from  a  first  attack  of  rheumatism 
with  the  cases  of  acute  carditis  that  supervene  upon  a  previous  attack,  which  has 
completely  quieted  down  before  the  new  infection  arose. 

Chronic  Rheumatic  Myocardial  Disease. — These  cases  are  not  very  common,  for 
endocarditis  is  almost  always  present  in  addition. 

They  are  characterized  by  some  irregular  fever,  with  anaemia,  nervousness, 
general  debility,  breathlessness,  and  sometimes  syncopal  attacks. 

The  physical  signs  are — A  pulse  which  is  rapid,  easily  excited,  and  often  ir- 
regular. The  cardiac  impulse  is  displaced  outwards,  and  is  feeble  and  diffuse. 
There  is  no  evidence  of  endocarditis  or  of  active  pericarditis  or  an  adherent  peri- 
cardium. 

They  are  cases  which  run  a  very  tedious  course,  and  are  likely  to  suffer 
severely  from  any  overstrain.  The  symptoms,  contrary  to  the  usual  rule  in 
childhood,  appear  to  be  more  serious  than  the  physical  examination  of  the  heart 
would  suggest,  and  there  is  a  decided  danger  that  the  real  nature  of  the  case  may 
be  overlooked,  or  that  the  condition  may  be  mistaken  for  a  purely  functional 
disturbance. 

Chronic  Endocarditis. — The  malignant  type  is  considered  under  Malignant 
Endocarditis.     The  simple  type  is  typified  by  mitral  stenosis. 

Mitral  Stenosis  although  it  seldom  reaches  a  high  degree  in  childhood,  is  a 
lesion  of  great  importance,  both  on  account  of  its  frequency  and  the  permanency 
of  the  changes. 

It  may  be  practically  a  pure  stenosis  in  which  the  orifice,  button  or  funnel 
shaped,  is  surrounded  by  the  thickened  and  welded  valve  segments  and  the  short- 
ened chordae  tendinefe.  Experimental  investigation  has  produced  the  inflammatory 
changes  in  the  musculi  papillares  and  chordae,  which  no  doubt  antedate  their 
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sclerosis.  The  process  is  so  slow  that  it  is  often  impossible  to  be  sure  when  it  is 
advancing  or  when  it  is  quiescent,  although  there  is  no  doubt  that  after  reaching 
a  certain  degree  in  early  life  it  may  remain  stationary  for  many  years.  Lastly, 
although  sometimes  the  stenosis  is  from  the  first  predominant,  the  majority  of 
cases  are  examples  of  mitral  regurgitation  with  some  degree  of  narrowing. 

Considerable  doubt  has  arisen  as  to  the  causation  of  pure  mitral  stenosis  arising 
in  early  life,  and  it  is  noteworthy  that  the  patients  often  give  no  history  of  any 
illness  to  guide  us.  Some  have  thought  congenital  syphilis,  others  tuberculosis, 
and  others  rheumatism,  to  be  the  agent,  and  the  writer  believes  the  last  to  be 
the  most  frequent.  The  more  closely  rheumatism  is  studied,  the  fewer  cases  of 
mysterious  mitral  stenosis  are  discovered. 

An  Analysis  of  Fifty  Cases  of  Mitral  Stenosis  under  Personal  Observation. — In 
every  case  chosen  for  this  purpose  there  was  a  presystolic  thrill,  rumbling  murmur, 
short  first  sound  and  accentuated  second  pulmonary  sound.  Thirty-six  were  in 
females,  fourteen  in  males. 

One  was  undoubtedly  congenital,  in  a  male  of  seven  months,  who  died  of 
broncho-pneumonia,  the  necropsy  showing  extreme  mitral  stenosis. 

One,  a  double  mitral  case,  also  in  a  male,  was  almost  certainly  congenital. 

One  patient,  a  female  aged  eleven,  showed  marked  infantilism,  and  the  lesion 
was  possibly  congenital. 

In  these  three  cases  the  only  point  in  the  histories  was  the  occurrence  of  tuber- 
culosis in  the  father  of  the  third  patient. 

Fourteen  of  the  cases  appeared  to  be  examples  of  pure  mitral  stenosis. 

In  seven  of  these  there  were  histories  of  prolonged  and  repeated  chorea. 

In  six  there  were  histories  of  prolonged  rheumatism. 

In  one  there  was  no  history. 

The  remaining  thirty-three  were  cases  with  double  mitral  lesions. 

In  twenty-two  there  were  histories  of  prolonged  or  repeated  chorea. 

In  nine  there  was  a  history  of  prolonged  rheumatism,  but  in  two  of  these  of 
pains  in  the  limbs  only. 

In  two  no  history  was  obtained. 

Thus,  of  fifty  cases,  in  only  six  was  there  no  history  of  rheumatism,  and  three 
of  these  were  probably  of  congenital  origin. 

It  is  upon  this  evidence  that  the  writer  inclines  to  the  rheumatic  origin  of  most 
cases  of  mitral  stenosis  in  childhood. 

In  the  great  majority  of  these  the  lesion  was  observed  to  be  slowly  developing 
after  many  months  or  some  years  from  the  first  note  that  was  made  upon  the 
condition  of  the  heart.  The  first  clear  evidences  of  stenosis  may  commence  at  a 
very  early  age — for  example,  in  the  third,  fourth,  or  fifth  year.  In  the  early 
stages  there  are  often  no  cardiac  symptoms  except  when  there  are  outbursts  of 
rheumatism,  when  the  result  of  the  active  infection  is  to  favour  the  appearance  of 
some  signs  of  asystole.  In  others  there  is  from  the  first  a  remarkable  tendency  to 
tachycardia  and  irregularity  of  action,  and  with  these  nervousness  and  palpitation. 

In  all  advanced  cases  the  symptoms  are  much  alike.  A  congested  aspect, 
with  high-coloured  cheeks  and  full  lips,  some  cyanosis,  palpitation,  dyspnoea, 
tachycardia,  heart  pain,  and  a  tendency  to  repeated  bronchitis. 

In  exceptional  cases,  quite  early  in  the  progress  of  the  disease  there  may  be 
such  evidences  of  infarction,  as  haemoptysis,  hemiplegia,  hsematuria,  and  pain  over 
the  spleen,  but  as  a  rule  such  events  occur  when  the  age  of  childhood  is  passed. 
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Physical  Signs. — The  signs  of  mitral  stenosis  vary  a  good  deal  in  their  develop- 
ment. When  the  stenosis  is  pure  and  there  has  been  no  definite  antecedent 
history,  there  is  found  a  presystolic  localized  thrill,  a  long  rumbling  presystolic 
murmur,  a  short  sharp  first  sound  and  an  accentuated  pulmonary  second  sound. 

Much  more  frequently  the  first  sign  is  a  systolic  murmur,  followed  by  the  mid- 
diastolic sound  that  gives  rise  to  the  well-known  "  lub-tut-tut "  ;  then  later  a  pre- 
systolic thrill  and  murmur  may  follow,  or  the  murmur  may  be  mid-diastolic  or 
diastolic,  but  rumbling  in  character. 

Then,  again,  there  are  cases  in  which  previous  to  the  development  of  any  pre- 
systolic murmur  the  original  systolic  bruit  disappears,  and  leaves  a  short  first 
sound  at  the  impulse,  with  an  accentuated  pulmonary  second  sound  at  the  base. 
In  such  cases  one  is  very  liable  to  overlook  these  details,  and  to  think  that  with  the 
disappearance  of  the  systolic  murmur  a  cure  is  resulting.  When  the  stenosis  is 
severe  the  pulse  has  a  small  wave,  and  the  radial  artery  feels  tense,  although  the 
rhythm  is  usually  regular  until  the  evidences  of  auricular  fibrillation  begin  to  make 
their  appearance. 

Aortic  Stenosis. — This  is  rare  in  childhood,  only  two  cases  being  met  with  in  a 
series  of  500  cases  of  heart  disease.  One  was  in  a  male,  the  other  in  a  female.  In 
both  the  symptoms  were  slight,  but  a  tendency  to  syncope  and  some  heart  pain, 
with  breathlessness,  was  mentioned  by  the  parents. 

The  pulses  were  diminished  in  rate  and  volume. 

There  was  a  loud,  harsh  systolic  aortic  murmur  conducted  into  the  vessels  of 
the  neck,  with  a  systolic  thrill  over  the  aortic  cartilage.  The  left  ventricle  was 
hypertrophied  and  the  impulse  heaving. 

In  both  these  cases  there  was  a  history  of  protracted  rheumatism. 

Tricuspid  Stenosis  is  associated  with  mitral  stenosis,  and  in  childhood  is  hardly 
possible  of  diagnosis,  for  at  this  age  the  presystolic  mitral  murmur  may  sometimes 
be  clearly  audible  in  the  tricuspid  area. 

Chronic  Rheumatic  Pericarditis. — The  malignant  type  can  be  most  easily  illus- 
trated by  a  characteristic  case. 

A  boy  aged  seven  years  had  a  severe  attack  of  carditis  a  year  before,  and  had 
never  been  well  since.  Three  weeks  before  coming  under  observation  he  had  been 
ill  with  multiple  arthritis  and  precordial  pain.  There  was  severe  mitral  disease 
and  many  nodules  appeared.  His  illness  lasted  eight  and  a  half  months,  during 
which  time  the  temperature  ranged  from  104°  F.  to  normal.  He  grew  more  anaemic 
and  short  of  breath,  and  at  intervals  pericardial  friction  appeared  and  then  faded 
away.  Asystole  gradually  developed.  The  necropsy  showed  former  mitral  and 
tricuspid  endocarditis.  There  was  great  thickening  of  the  pericardium,  and  many 
recent  adhesions  were  also  present. 

The  more  chronic  forms  show  no  violent  symptoms,  but  great  persistence. 
The  leading  features  are — Slight  fever,  precordial  pains,  and  localized  pericardial 
friction,  which  may  last  for  weeks  and  then  disappear  for  a  while.  Partial  recovery 
may  occur,  with  signs  of  indurative  mediastinitis,  or,  more  rarely,  of  multiple 
serositis,  or  death  may  finally  result  from  a  gradual  asystole.  After  death 
great  thickening  of  the  pericardium  is  found,  and  scattered  amid  the  fibrous 
adhesions  areas  of  recent  disease. 

In  all  these  prolonged  and  intractable  cases,  which  constitute  a  clinical  group  of 
themselves,  there  is  a  marked  tendency  to  the  appearance  of  subcutaneous  nodules. 
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Chronic  Adhesive  Pericarditis  in  "  Still's  Disease." — This  lesion  is  perhaps 
most  conveniently  mentioned  here.  In  some  of  the  fatal  cases,  at  the  necropsy, 
a  complete  adhesion  of  the  pericardium  has  been  found,  the  adhesions  being  delicate 
and  forming  a  film  attaching  the  two  layers.  There  are  apparently  no  conclusive 
clinical  signs  that  point  to  its  supervention  in  these  cases. 

In  some  cases  of  hemophilia  a  pericarditis  resembling  the  rheumatic  form  may 
occur  and  help  to  produce  death. 

Chorea  and  Heart  Disease. 

It  is  only  out  of  respect  to  tradition  that  the  writer  makes  this  a  separate  section, 
and  until  the  view  is  obsolete  that  chorea  is  a  cause  of  heart  disease  it  will  serve 
to  recall  the  frequency  with  which  these  two  symptoms  of  rheumatism  are  associated. 
Allowing  that  all  chorea  is  not  necessarily  of  rheumatic  origin,  we  err  on  the  side 
of  probability  if  we  claim  all  cases  of  chorea  with  heart  disease  as  rheumatic. 

The  irregular  action  of  the  heart  that  is  often  met  with  in  chorea  is  very  possibly 
part  of  the  general  nervous  instability,  and  to  this  extent  chorea  may  in  itself  be 
a  cause  of  cardiac  disturbance,  but  this  irregularity  is  so  transient  and  apparently 
harmless  that  it  can  be  hardly  claimed  to  be  a  disease.  This  irregularity  is  intimately 
associated  with  respiratory  irregularity. 

Some  figures  from  the  writer's  notebooks  upon  chorea,  heart  disease,  and 
rheumatism,  are  instructive. 

Taking  500  consecutive  cases  of  rheumatism,  heart  disease,  and  chorea,  220 
came  with  chorea  as  the  leading  symptom.  Of  these,  122  had  obvious  organic 
heart  disease  ;  38  more  had  dilatation  of  the  heart,  rheumatic  arthritis,  and  pains  ; 
10  followed  immediately  upon  a  sore  throat ;  20  more  gave  a  decided  family  history 
of  rheumatism  ;  15  were  attributed  to  fright  and  shock,  2  of  them,  to  the  writer's 
knowledge,  developing  heart  disease  later  ;  15  gave  no  clue  as  to  causation,  one  of 
these  succumbing  three  years  later  to  carditis,  and  one  being  hopelessly  crippled 
from  the  same  cause. 

These  numbers  confirm  once  again  the  close  association  of  chorea  with  rheuma- 
tism and  heart  disease. 

There  is  no  necessity  to  recapitulate  the  history  of  heart  disease  with  chorea, 
for  it  has  been  already  dealt  with  under  Eheumatism.  One  or  two  points  of  interest 
only  need  emphasis. 

Chorea  and  heart  disease  are  more  frequent  in  female  children.  Two  hundred 
and  eighty-four  consecutive  cases  of  chorea  were  made  up  of  202  females  and  82 
males.  The  form  of  heart  disease  particularly  associated  with  chorea  is  mitral 
stenosis,  and  it  is  in  female  children  that  the  early  development  of  this  condition 
is  best  studied.  In  the  writer's  opinion,  the  explanation  for  this  predisposition 
of  the  female  must  be  sought  in  some  mysterious  difference  in  the  metabolism 
of  the  female  which  alters  the  course  of  the  infection.  This  is  also  suggested 
by  the  fact  that  acutely  fatal  carditis  is,  on  the  other  hand,  more  frequent  in  the 
male.  In  500  cases  of  rheumatism  36  were  fatal.  Of  these  500,  319  were  females, 
with  14  deaths  ;  181  were  males,  with  22  deaths — that  is,  44  per  cent,  in  the  female, 
as  against  12-1  per  cent,  in  the  male. 

The  association  of  severe  carditis  and  severe  chorea  is  a  most  dangerous  one, 
and  the  supervention  of  a  severe  chorea  upon  an  attack  of  carditis  produces  im- 
minent danger,  the  muscular  exertion  rapidly  telling  upon  the  recently  damaged 
heart. 
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When  a  child  who  suffers  from  repeated  relapses  of  chorea  is  very  young  at  the 
time  that  the  first  attack  commences,  a  slowly  progressive  mitral  stenosis  is  an 
exceedingly  likely  occurrence.  So  slow  is  this  process  of  valvular  change,  and  so 
latent  the  symptoms,  that  it  may  not  be  possible  to  prove  the  presence  of  an  active 
lesion  in  the  heart,  but  the  clinical  evidence  of  its  obstinacy  rests  upon  the  fact 
that  each  year  in  which  there  is  a  relapse  of  chorea  the  condition  of  stenosis  will 
he  found  to  have  advanced. 

Lastly,  there  may  be  remarkable  tachycardia  of  a  very  persistent  type  in 
cases  of  chorea.  This  tachycardia  always  suggests  the  supervention  of  a  mitral 
stenosis  ;  but  it  is  certainly  not  always  dependent  upon  the  stenosis,  for  it  may 
date  from  the  first  illness,  and  persist  for  months  before  there  is  any  reason  to  suppose 
that  there  is  evidence  of  contraction  of  the  valve.  The  pathology  of  the  persistent 
tachycardia  has  not  been  explained,  but  it  is  associated  with  considerable  nervous 
instability,  and  its  occurrence  early  in  the  history  of  a  child  with  rheumatic  heart 
disease  adds  much  to  the  gravity  of  the  outlook  as  regards  a  good  recovery. 

Rheumatic  Multiple  Serositis. 

It  is  singular  how  rare  this  is  in  rheumatism  when  it  is  remembered  how 
frequently  the  pericardium  is  damaged,  and  how  often  rheumatic  pleurisy  is 
associated  with  recurrent  pericarditis. 

The  probable  explanation  is  that  in  order  to  get  the  true  picture  of  this  disease 
an  exceedingly  slow  and  dense  form  of  pericardial  adhesion  is  needful.  Such  a 
form  of  adhesion  strangles  the  heart,  which  may  at  the  necropsy  be  found  smaller 
than  usual.  In  rheumatism,  though  pericardial  adhesion  is  frequent,  it  is  not  as 
a  rule  dense,  and  is  usually  associated,  not  with  a  small,  but  with  a  large  and 
hypertrophied  heart.  The  symptoms  of  the  condition  are  described  in  the 
section  upon  Cardiac  Tuberculosis  (p.  473),  with  which  the  most  characteristic 
cases  in  childhood  are  associated. 

Diagnosis  of  Rheumatic  Heart  Disease. — In  many  cases,  owing  to  the 
occurrence  of  other  rheumatic  manifestations,  diagnosis  is  easy  ;  in  some  it  is  only 
a  question  of  probability,  and  in  the  remainder  it  is  both  difficult  and  important. 

It  is  the  last  group  that  needs  consideration,  and  the  chief  questions  that  arise 
are  the  following  : 

1.  Is  the  condition  organic  or  functional  ? 

2.  If  it  is  organic,  is  it  the  result  of  congenital  or  acquired  disease  ? 

3.  If  it  is  the  result  of  acquired  disease,  is  this  rheumatic  or  due  to  some  other 
infection  ? 

1.  The  differential  diagnosis  between  rheumatic  heart  disease  and  functional 
affections  is  likely  to  be  difficult  when  the  rheumatic  lesion  is  chiefly  myocardial. 

All  facts  bearing  upon  the  case  must  be  collected,  and  the  schema  given  under 
Functional  Affections  of  the  Heart  (p.  489)  will  be  found  useful. 

The  occurrence  of  an  attack  of  rheumatism  is  always  suspicious,  and  it  is  essential 
to  remember  that  functional  disturbance  may  complicate  organic  myocardial 
disease.  The  persistent  appearance  of  dyspnoea  on  moderate  exertion,  with 
irregularity  of  action  and  a  poor  cardiac  first  sound,  are  greatly  in  favour  of  organic 
disease,  for  in  functional  affections  it  is  repeatedly  noticed  that  exertion  does  not 
seem  to  embarrass  the  child.  (Edema  of  the  ankles  and  enlargement  of  the  liver, 
with  some  obvious  dilatation,  are  signs  which,  whether  dependent  upon  strain  of 
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infection,  demand  like  treatment  ;  but  if,  in  spite  of  this,  the  heart  refuses  to 
maintain  its  strength,  this  fact  favours  organic  myocardial  disease.  Fever  always 
suggests  an  organic  cause. 

The  occurrence  of  signs  of  mitral  stenosis  or  of  aortic  regurgitation  is  sure 
proof  of  organic  disease.  On  the  other  hand,  irregularity  of  action,  whether 
respiratory  or  dependent  upon  change  of  posture,  is  compatible  with  a  normal 
heart. 

Fainting  attacks  may  occur  both  in  organic  and  functional  affections,  and  also 
as  a  reflex  disturbance  in  some  nervous  children  quite  apart  from  any  heart  affec- 
tion. There  is  no  way  of  coming  to  a  correct  conclusion  short  of  a  general  review 
of  the  entire  case. 

It  is  well  known  that  a  great  number  of  so-called  "  fainting  attacks  "  are  not 
cardiac,  but  epileptic,  in  nature,  and  the  differential  diagnosis  is  of  the  utmost 
importance.  As  a  rule  the  momentary  loss  of  consciousness,  the  abrupt  onset  and 
recovery,  and  the  absence  of  all  other  cardiac  symptoms,  make  the  distinction  easy. 
A  few  cases  remain  in  which  it  is  almost  impossible  to  decide  the  point.  For 
example,  epilepsy  and  organic  heart  disease  may  be  associated,  or  the  attack  of 
"  fainting  "  may  be  preceded  by  an  aura  which  is  most  suggestive  of  a  primary 
cardiac  event,  on  account  of  the  intense  sensation  of  sinking,  nausea,  pallor,  and 
occurrence  of  cold  sweats. 

2.  The  main  distinctions  between  congenital  and  acquired  heart  disease  have 
been  considered  under  the  section  of  Congenital  Heart  Disease   (p.  428). 

3.  The  question  as  to  whether  a  case  of  acquired  heart  disease  is  rheumatic  or 
due  to  some  other  infection  is  sometimes  exceedingly  difficult.  There  will  be  found 
many  points  bearing  upon  this  under  the  sections  of  this  chapter  dealing  with  the 
various  infections. 

It  is  useful  to  remember  that  acute  carditis  is  pre-eminently  the  type  of  a 
rheumatic  lesion. 

When  myocardial  damage  is  prominent,  diphtheria  and  influenza  are  particularly 
likely  to  come  into  the  question  of  diagnosis. 

In  influenza,  fever,  muscular  pains  and  sore  throat  are  frequent,  but  there  is 
very  rarely  actual  arthritis,  there  are  no  nodules,  there  is  no  chorea.  The  thickly 
coated  tongue  is  suggestive,  and  the  general  absence  of  valvular  or  pericardial 
lesions  and  presence  of  intense  depression  favour  this  diagnosis. 

In  diphtheria,  the  history,  the  result  of  examination  of  the  throat,  the  absence 
of  endocardial  and  pericardial  lesions,  and  presence  of  signs  of  paralysis,  are  of  special 
importance. 

Where  pericarditis  occurs  with  friction,  rheumatism  is  the  most  probable  cause, 
but  tuberculosis,  pneumococcal  affections,  and  lympho-sarcoma,  may  each  produce 
pericardial  friction.  The  differential  diagnosis  then  depends  upon  a  study  of 
every  detail  in  the  particular  case. 

When  there  is  pericarditis  without  friction,  the  diagnosis  becomes  more  difficult, 
but  proceeds  upon  the  same  lines. 

When  endocarditis  is  the  chief  feature,  the  question  arises  as  to  whether  this  is 
simple — that  is,  healing — or  progressive  and  malignant. 

The  distinctions  are  given  under  the  Symptomatology  of  Malignant  Endocar- 
ditis'^. 458).  Bacteriological  examination  is  valuable,  but  a  warning  is  necessary 
upon  this  point.  On  several  occasions  Paine  has  isolated  the  rheumatic  strep- 
tococcus  from   the   blood-stream   in    cases  which  necropsy  later   proved  to   be 
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examples  of  simple  endocarditis,  and,  on  the  other  hand,  cultures  may  be  negative 
when  the  case  is  undoubtedly  malignant.  There  is  a  great  danger  in  these  days 
of  trusting  to  one  bacteriological  sign  of  disease,  just  as  formerly  mistakes  arose 
from  reliance  upon  one  so-called  "  pathognomonic  "  clinical  sign  in  medicine.  Un- 
doubtedly the  isolation  of  a  micrococcus  from  the  blood-stream  in  cases  of  endo- 
carditis is  a  most  valuable  aid  in  the  diagnosis  of  malignant  endocarditis  ;  but  it 
should  be  coupled  with  the  other  clinical  signs  of  this  affection,  and  should  not  in 
itself  be  looked  upon  as  a  proof  of  malignant  endocarditis  in  childhood.  It  may  also 
be  added  that  if  the  endocarditis  is  malignant  this  is  no  proof  that  it  is  not 
rheumatic. 

Prognosis. — The  prognosis  involves  two  distinct  problems  : 

The  first  is  the  outlook  for  the  present  illness  ;  the  second,  the  outlook  for  the 
future.  Unfortunately,  the  second  of  these  contains  an  element  of  great  uncertainty, 
in  the  liability  to  further  acute  attacks. 

In  general  terms,  the  prognosis  as  to  recovery  in  a  first  attack  is  good. 

Pericarditis  in  a  first  attack  is  grave,  and  those  cases  which  begin  acutely  with 
vomiting  and  diarrhoea,  and  many  rheumatic  manifestations  in  very  young  subjects, 
are  serious  indeed.  The  rapid  development  of  anaemia,  general  pericarditis,  and 
much  dilatation,  with  outbursts  of  nodules,  should  they  be  accompanied  by  rest- 
lessness, vomiting,  and  lividity,  point  to  a  fatal  termination. 

The  supervention  of  pericarditis  after  severe  chorea  is  an  exceedingly  grave 
complication. 

Another  group  of  cases  of  less  immediate  gravity,  but  in  which  the  future  is 
gloomy,  are  those  of  carditis  in  which  the  damage  is  so  great  that  compensation  is 
never  satisfactorily  established,  or  in  which  repeated  outbursts  of  pericarditis  occur 
with  no  true  intermission,  and  in  which  nodules  are  also  frequently  appearing. 

On  the  other  hand,  slight  cases  of  pericarditis  undoubtedly  occur  in  which  there 
is  practically  complete  recovery.  They  are  easily  recognized  by  their  evanescent 
course  and  the  quick  return  of  the  heart  to  its  normal  dimensions.  There  was 
active  pericarditis  in  all  the  36  fatal  cases  of  a  series  of  500  examples  of  rheumatism. 

Myocardial  damage  requires  even  now  more  clinical  observation  before  we  can 
estimate  its  exact  prognosis.  There  are  some  cases  occurring  in  soft,  flabby, 
anaemic  subjects  in  which  the  heart  appears  to  remain  permanently  enfeebled. 
In  other  cases  there  is  a  slow  progress  to  recovery  which  is  easily  set  back  by  im- 
prudence ;  yet  after  a  year  or  two  the  recovery  seems  to  be  complete. 

Of  valvular  lesions,  severe  combined  aortic  and  mitral  regurgitation  is  very 
serious,  and  so  also  is  severe  aortic  regurgitation  alone. 

The  rapid  development  of  severe  mitral  stenosis  in  the  very  young  is  another 
valvular  lesion  in  which  the  outlook  is  bad,  and  this  is  also  true  of  severe  mitral 
regurgitation  with  great  loss  of  tone  in  the  cardiac  muscle. 

On  the  other  hand,  many  cases  of  slight  mitral  endocarditis  make  an  excellent, 
and  some  few  undoubtedly  a  perfect,  recovery.  This  is  also  true,  in  the  writer's 
opinion,  of  some  cases  of  aortic  disease. 

Mitral  lesions  may  even,  if  permanent,  be  perfectly  compensated,  and,  if  no 
further  rheumatic  attack  occurs,  are  compatible  with  a  long,  full,  and  useful  life. 
A  moderate  degree  of  mitral  stenosis  is  well  known  to  remain  quiescent  for  many 
years,  although  it  must  be  admitted  that  this  lesion,  if  definite  in  childhood,  carries 
with  it  considerable  uncertainties  in  connection  with  the  child-bearing  period  of 
life. 
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Puberty  in  itself  has  not  seemed  to  the  writer  to  influence  these  organic  lesions 
adversely,  for  in  most  instances  this  process  is  so  gradual  and  natural  that  the 
heart  readily  adapts  itself  to  the  change.  When,  however,  anamiia  follows, 
symptoms  are  likely  to  arise,  and  malignant  endocarditis  becomes  more  frequent. 

In  many  cases  the  occupation  after  childhood  alters  the  prognosis  for  the  poorer 
classes,  and  in  any  case  a  renewed  rheumatic  infection  may  nullify  the  most  hopeful 
opinions  for  the  future. 

Treatment. — The  treatment  of  rheumatic  carditis  in  childhood  is  unsatisfactory, 
and  the  salicylates  appear  to  the  writer  to  have  very  little,  if  any,  effect,  whether 
they  are  given  in  small,  moderate,  or  large  doses  ;  but,  out  of  regard  for  the  opinions 
of  others,  the  details  will  be  given  of  the  "  specific  "  salicylate  treatment.  The 
most  encouraging  feature  of  the  present  time  is  the  increased  stimulus  to  prevention 
which  must  follow  the  demonstration  of  the  infective  nature  of  the  disease,  and  the 
possibility  that  new  methods  may  be  evolved  for  dealing  with  this  urgent  problem. 

General  Management. — In  severe  cases  the  path  is  clear,  but  in  the  mild 
there  is  a  great  practical  difficulty  dependent  upon  the  insidious  character  of  many 
cases  of  early  heart  disease.  The  absence  of  symptoms  leads  both  parents  and 
friends  to  reject  advice,  either  as  alarmist  or  even  as  made  with  an  ulterior  object. 

Rest  is  the  first  essential,  and  these  children  should  be  protected  from  draughts. 
Rest  will  not  prevent  the  development  of  pericarditis,  as  was  illustrated  by  a  patient 
who,  though  he  had  been  kept  in  a  Phelps's  box  for  over  a  year  with  suspected 
spinal  caries,  developed  two  attacks  of  acute  rheumatic  pericarditis  during  that 
period  of  time. 

The  nightdress  should  be  of  all-wool  flannel,  and,  although  sweating  is  no 
feature  of  the  disease  in  children,  they  lie  comfortably  and  are  safer  between 
blankets.  In  the  bad  cases  skilled  nurses  are  valuable,  for  much  nursing  is  re- 
quired. Food  should  be  liquid,  and  consist  of  milk  suitably  diluted,  or  made 
more  digestible  by  adding  citrate  of  soda  (gr.  i.  in  gi.).  It  may  be  necessary  to  have 
recourse  to  peptonized  milk,  or  even  ass's  milk,  in  the  worst  cases.  Provided  that 
the  kidneys  are  sound,  there  is  no  objection  to  some  beef  or  chicken  tea.  The 
popular  and  widespread  idea  that  meat  foods  are  bad  for  the  rheumatic  appears 
to  be  fallacious  so  far  as  children  are  concerned.  Alcohol  is  not  usually  required, 
but  it  is  of  value  when  the  vitality  is  low,  and  the  notion  that  it  damages  the  heart 
and  is  detrimental  is  contrary  to  clinical  experience,  provided  that  it  is  given 
carefully  and  for  a  definite  purpose.  Half  an  ounce  of  brandy  in  twenty-four 
hours  is  an  average  quantity  for  a  child  of  seven  years. 

When  the  attack  lessens  in  severity  the  diet  should  be  carefully  increased,  for 
children  do  not  do  well  when  kept  for  a  long  time  on  a  liquid  diet,  and,  provided 
the  digestion  is  good,  there  is  no  apparent  need  for  such  a  restriction. 

Vomiting,  when  severe,  may  require  all  food  by  the  mouth  to  be  stopped  for 
twenty-four  hours,  and  rectal  feeding  employed. 

Local  Measures. — These  have  been  chiefly  advised  for  pericarditis,  but  some 
have  believed  that  mild  blisters  applied  to  the  cutaneous  branches  of  the  first  four 
dorsal  nerves  have  a  deterrent  action  upon  endocarditis.  To  the  writer,  in  view 
of  the  pathology  of  the  disease,  such  a  result  seems  unlikely,  but  they  are  distinctly 
helpful  in  obtaining  the  necessary  rest. 

In  pericarditis  with  some  pain,  warm  fomentations  and  antiphlogistin  or 
kaoplasm  are  comforting,  and  suit  nervous,  weakly  subjects. 
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When  the  pain  is  severe,  nothing  relieves  it  better  than  an  ice-bag  or  leeches. 
Lees  believes  the  ice-bag  possesses  in  addition  some  curative  action.  If  it  is  used 
careful  nursing  is  required,  and  it  is  not  suitable  for  the  asthenic  patient  with  a  low 
temperature. 

Constant  application  is  most  serviceable,  and  for  the  first  twelve  hours  it  is 
advisable  to  take  the  temperature  every  two  hours.  Strict  orders  should  be  given 
as  to  its  use,  and  the  area  of  application  indicated.  Two  bags  are  advisable,  the 
one  to  replace  the  other.  Only  the  finest  layer  of  gauze  should  lie  between  the 
chest  wall  and  the  ice-bag,  and  care  should  be  taken  to  see  that  the  bag  does  not 
leak.  When  there  is  much  precordial  tenderness,  the  bag  should  be  slung  from  a 
cradle,  so  as  to  bear  lightly  upon  the  chest. 

One  of  the  best  ways  of  fixing  the  bag  is  to  pass  the  neck  of  it  through  a  hole 
made  in  the  vest,  and  fasten  it  by  a  flannel  band  passing  round  the  neck.  The  lower 
border  of  the  vest  is  fixed  to  a  binder.  In  all  cases  hot-water  bottles  should  be 
placed  near  the  lower  extremities. 

Four  leeches  applied  to  the  prsecordia  will  also  relieve  pain  in  most  instances, 
but  in  childhood  the  more  important  indication  for  their  use  is  the  occurrence  of 
an  urgent  dilatation  of  the  heart.  The  face  in  such  cases  becomes  livid,  the  cardiac 
dulness  to  the  right  of  the  sternum  is  much  enlarged,  the  impulse  of  the  right 
ventricle  forcible  and  struggling,  and  the  radial  artery  small  and  compressible. 
There  are  dyspnoea  and  restlessness. 

The  routine  use  of  blisters  is  not  advisable,  and  it  is  doubtful  whether  they  have 
real  power  in  assisting  the  absorption  of  a  pericardial  effusion. 

Medicinal  Treatment. — At  the  outset  it  is  generally  advisable  to  open  the 
bowels  with  a  dose  of  calomel  (gr.  i.-ii.),  followed  by  magnesia  or  other  saline  in  the 
morning.  If  there  is  painful  arthritis,  salicylate  of  soda  (gr.  x.  for  a  child  of  seven 
years)  may  be  combined  with  bicarbonate  of  soda.  It  is  a  matter  of  opinion  as 
to  whether  double  the  dose  of  the  bicarbonate  is  indicated,  and  sometimes  sal 
volatile  or  nux  vomica  is  preferable.  In  restlessness,  opium  and  sodium  bromide 
are  valuable  ;  thus, 

Sodii  bromidi    . .  . .  . .  . .  . .  gr-  x. 

Nepenthe  "liii. 

Tinct.  lupuli      . .  . .  "Ixx. 

Aquae  chloroformi         . .  . .  . .  . .  . .  5ss- 

for  a  child  of  seven  years,  can  be  given  at  night.  Chloralamide  (gr.  x.),  if  there  is 
only  restlessness,  may  be  effectual. 

When  the  attack  is  a  mild  one,  and  there  are  no  special  indications,  a  simple 
diaphoretic  mixture  can  be  given.  Digitalis  is  well  known  to  be  disappointing  in 
acute  carditis,  and,  if  the  digestion  is  giving  trouble,  is  better  avoided ;  but  it  has 
some  power  in  steadying  the  action  of  the  heart,  and  is  well  borne  by  children, 
either  as  the  tincture  or  as  digalen.  When  there  is  a  tendency  to  collapse  and 
coldness  of  the  extremities,  strychnine  is  of  value,  and  for  sudden  heart  failure  an 
ammonia  and  ether  mixture,  or  strychnine  hypodermically,  or  intramuscular 
injections  of  camphor  (gr.  ss.)  in  sterile  olive-oil. 

A  child  of  seven  years  can  be  given  5  minims  of  the  tincture  of  digitalis  or 
of  digalen.  Strychnine  can  be  prescribed  in  a  1  in  400  solution,  and  1  minims 
of  this  can  be  given  hypodermically. 

Oxygen  is  helpful  for  lividity  and  dyspnoea,  and  inhalation  of  nitrite  of  amyl 
may  reHeve  an  acute  anginal  attack  or  paroxysm  of  urgent  pain  and  breathlessness. 
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Digestive  disturbances  require  prompt  treatment.  Inability  to  take  food 
and  loss  of  sleep  are  two  of  the  worst  symptoms  of  acute  heart  disease  in 
childhood. 

It  is  unusual  for  a  rheumatic  pericardial  effusion  to  require  surgical  interference 
in  childhood.  Should  the  necessity  arise,  and  the  clinical  diagnosis  be  strongly 
supported  by  a  good  radiogram,  it  is  advisable  to  open  the  pericardium  by  removal 
of  a  portion  of  the  fifth  costal  cartilage  on  the  left  side.  By  this  means  the  fibrinous 
exudation  can  be  dealt  with  most  satisfactorily. 

In  all  cases  of  acute  carditis  a  watch  must  be  kept  for  the  occurrence  of  such 
complications  as  pleurisy  with  effusion,  delirium  which  should  suggest  the  onset 
of  chorea,  or  possibly  the  toxic  effect  of  salicylates.  Severe  chorea  with  carditis  is 
a  very  serious  complication.  For  quieting  the  movements  in  such  cases  the  writer 
advises  the  combination  of  chloral  and  the  bromides  (chloral,  gr.  v.,  for  a  child  of 
seven  years),  followed  by  a  suitable  dose  of  brandy.  Others  prefer  trional  in 
5-grain  doses,  or  chloretone  (gr.  iv.).  In  any  case  the  compromise  has  to  be  made 
between  an  endeavour  to  quiet  the  movements  and  yet  to  prevent  the  cardiac 
circulation  from  being  depressed  by  the  use  of  sedative  drugs. 

Treatment  with  Anti-Rheumatic  Serum  and  Vaccines. — This  is  a  method 
under  trial,  but  unfortunately  is  based  upon  an  insecure  footing.  None  of  the 
anti-streptococcal  sera  at  present  in  use  are  satisfactory.  "  Vaccines "  have 
achieved  extraordinary  popularity,  but  when  it  is  borne  in  mind  that  these 
"  vaccines  "  are  obtained  by  growing  the  infective  agents  on  culture  media  very 
different  from  the  living  human  tissues,  there  seems  good  reason  to  suspend  judg- 
ment upon  them  for  some  years. 

The  method  adopted  by  the  writer  has  been  to  give  the  anti-rheumatic  serum 
during  the  acute  attack  in  10  c.c.  doses — at  first  every  other  day,  and  then,  according 
to  the  course  of  the  disease,  at  longer  or  shorter  intervals.  The  vaccine  treatment 
is  commenced  when  the  acute  attack  has  subsided,  with  a  view  to  strengthen  the 
resistance  against  relapses.  The  stock  vaccine  is  one  obtained  during  life  from 
rheumatic  arthritis  or  from  the  blood  in  acute  carditis.  Unfortunately,  it  is  very 
difficult  to  obtain  these  cultures  owing  to  the  rapid  destruction  of  this  micro-organism 
in  the  local  lesions,  and  it  is  a  stock  vaccine  on  that  account  which  has  usually  to 
be  employed.  The  initial  dose  is  1,000,000.  This  method  is  mentioned  here  be- 
cause it  must  occur  to  all  physicians  that,  if  rheumatism  is  a  streptococcal  infection, 
and  if  vaccines  have  a  real  value  in  treatment,  relapsing  rheumatic  carditis  is  a 
condition  in  which  such  a  method  should  be  of  value  ;  but  the  question  is  entirely 
sub  judice,  and  needs  prolonged  and  careful  observation.  The  writer  is  convinced 
that  in  the  present  state  of  knowledge  the  greatest  care  is  needed  in  using  this 
method  in  acute  carditis. 

The  Use  of  Salicylates  as  Specific  Remedies. — If  the  salicylates  are  used 
as  specific  remedies,  the  following  doses  have  been  recommended  by  D.  B.  Lees  : 
For  a  child  of  six  to  ten  years,  10  grains  of  salicylate  of  soda  and  20  grains  of 
bicarbonate  of  soda  are  given  every  two  hours  during  the  day  and  every  four  hours 
at  night.  In  two  days  these  doses  are  raised  to  15  and  30  grains  respectively, 
and  later  even  to  20  and  40  grains.  This  treatment  is  persisted  in  until  the  active 
symptoms  are  overcome,  and  then  the  doses  cautiously  diminished.  If  vomiting 
occurs,  the  drug  must  be  stopped  for  twenty-four  hours. 

If  this  method  is  followed,  it  must  be  realized  that  salicylate  of  soda  has  a 
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toxic  action,  quite  apart  from  any  specific  effect.  Ten  years  ago  the  writer  pointed 
out  that  violent  vomiting,  great  depression,  a  slow  pulse,  air -hunger,  and  fatal 
coma,  might  follow,  and  Langmead  entirely  confirmed  these  observations.  The 
depression,  in  the  writer's  opinion,  is  unlike  the  result  of  the  rheumatic  infection, 
and  is  in  great  part  due  to  an  intolerable  nausea.  That  there  is  an  idiosyncrasy  is 
undoubted,  but  there  is  no  guide  as  to  when  this  is  to  be  expected. 

It  seems  to  the  writer  certain  that  the  delicate,  high-strung  rheumatic  child 
will  not  endure  this  treatment,  and  he  is  sure  that  relapses  may  rapidly  occur, 
even  after  this  method  has  been  pushed  to  its  utmost  limits,  for  examples  of  such 
an  occurrence  have  come  under  his  personal  observation. 

The  Convalescent  Stage  of  Acute  Rheumatic  Carditis. — This  is  probably  the 
most  important  from  the  point  of  view  of  the  physician,  for  he  alone  can  realize 
the  time  that  is  needed  for  a  pericardial  exudation  to  be  absorbed,  myocardial 
damage  to  be  repaired,  and  endocarditis  to  heal. 

No  definite  time  can  be  laid  down,  for  this  convalescence  will  depend  upon  the 
severity  of  the  attack  and  the  recuperative  power  of  the  patient.  Three  weeks 
after  the  fall  of  the  temperature  in  a  mild  case  of  endocarditis  is  a  general  guide 
as  to  the  period  before  an  extra  pillow  is  allowed.  Observations  on  fatal  general 
pericarditis  have  proved  to  the  writer  that  general  recent  adhesion  may  be  found 
three  months  after  the  acute  attack,  but  this  does  not  necessarily  imply  that  the  all- 
important  myocardium  has  recovered  its  tone.  Each  step  onward  will  be  tested 
by  the  temperature,  the  pulse-rate,  and  the  size  of  the  heart.  Fever  and  an  excited 
heart  prohibit  any  advance,  and  if  while  the  child  is  at  rest  the  area  of  cardiac 
dulness  is  diminishing,  no  change  should  be  made  ;  or  if,  after  an  endocarditis  of 
severity,  hypertrophy  is  shown,  by  the  forcible  impulse,  to  be  developing,  this  must 
not  be  interfered  with  by  added  strain.  A  steady  pulse  and  normal  temperature 
are  very  encouraging,  but  the  character  of  the  pulse  will  often  need  to  be  estimated 
by  the  nurse  in  attendance,  for  the  doctor  himself  may  by  his  visit  excite  the 
pulse  in  a  nervous  rheumatic  child.  In  the  summer  it  may  be  possible  to  carry 
out  the  rest  in  the  open  air,  provided  that  the  child  is  kept  quiet. 

When  progress  towards  recovery  has  commenced,  the  various  resources  at  our 
command  should  be  brought  forward  cautiously,  for  it  is  almost  always  time  that  is 
being  struggled  for.  Aimless  resting  is  bad  for  the  child,  for  it  means,  among 
other  drawbacks,  the  probability  of  a  sudden  revolt  by  the  parents,  and  then  a 
reaction  from  all  caution.  The  extra  pillow,  sitting  up,  playing  with  toys,  sitting 
in  a  chair,  walking  along  the  flat,  and  then  up  gentle  inclines,  can  be  used  as  proofs 
of  gradual  progress.  Massage  is  useful,  and  sometimes  passive  movements  are 
helpful.  Six  months  of  careful  supervision  is  not  a  moment  too  long  after  an 
attack  of  acute  carditis,  yet  this  supervision  can  be  quite  well  adapted  to  the 
finances  of  the  patient.  Skilled  massage  and  passive  movements  are  not  essential, 
and  the  loyal  execution  of  simple  orders  will  not  need  repeated  visits.  As  the 
realization  that  rheumatic  heart  disease  is  the  result  of  bacterial  poisons  becomes 
more  general,  there  will  be  more  ready  acceptance  by  the  public  of  the  necessity 
for  time  in  its  treatment. 

Quinine,  arsenic,  the  hypophosphites,  cod-liver-oil,  and  some  iron  preparations, 
are  all  of  service  in  convalescence,  and  a  bracing,  dry  climate  is  indicated  when  the 
final  stage  is  reached.  When  the  limit  of  recovery  has  been  reached,  enlarged 
unhealthy  tonsils,  chronic  nasal  discharges,  and  decayed  teeth,  should  be  appro- 
priately treated. 
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Prophylaxis. — The  medical  inspection  of  school-children  in  this  country  will 
probably  do  much  in  this  direction,  and  there  is  no  doubt  that  in  the  future 
these  cases  will  be  detected  and  treated  earlier. 

There  is  another  precaution  which  the  writer  hopes  will  in  the  future  be  feasible, 
and  that  is  the  establishment  of  some  convalescent  homes  especially  designed  for 
cases  of  recovering  heart  disease,  to  which  children  can  be  transferred  for  suitable 
rest,  from  the  great  hospitals  which  necessarily  have  to  deal  with  acute  diseases. 
Ordinary  convalescent  homes  are  not  suited  to  these  cases. 

Directions  printed  or  written  are  useful  to  the  parents  of  the  children  in  whom 
rheumatism  has  occurred,  or  who  inherit  a  tendency  to  its  development. 

The  following  simple  directions  are  of  value  : 

1.  Eheumatism  is  a  disease  which  often  runs  in  families,  and  attention  should 
be  paid  to  "  growing  pains  "  and  repeated  sore  throats,  for  these  are  often  the  first 
indications  of  an  attack. 

2.  Undue  nervousness,  night  terrors,  and  fidgety  movements,  must  be  recog- 
nized, for  they  may  be  warnings  of  St.  Vitus's  dance  or  chorea,  which  is  a  sign  of 
rheumatism. 

3.  Rheumatism  is  the  chief  cause  of  heart  disease  in  childhood,  and  it  may  occur 
without  pain.  Breathlessness,  a  bad  colour,  wasting,  and  fainting  attacks,  should 
be  attended  to  promptly,  for  they  may  point  to  the  occurrence  of  heart  disease. 

4.  Rheumatic  children  must  be  warmly  clothed  and  their  extremities  protected. 

5.  Cold,  damp  rooms  and  neighbourhoods  are  particularly  injurious. 

6.  Autumn,  winter,  and  early  spring,  are  the  most  dangerous  times  of  year  for 
rheumatic  children. 

7.  Heart  disease  requires  very  patient  treatment. 


MALIGNANT,   ULCERATIVE,  OR  PROGRESSIVE  ENDOCARDITIS. 

Malignant  endocarditis  is  decidedly  a  rare  event  in  childhood,  though  its  rarity 
is  not  easy  of  explanation.  It  was,  however,  more  difficult  still  when  rheumatic 
endocarditis  was  looked  upon  as  simple  or  non-infective.  The  usual  explanation 
given  then,  and  often  given  now,  was  that  this  form  arose  as  the  result  of  an  infec- 
tion attacking  valves  that  had  been  previously  damaged.  If  this  were  so,  it 
should  often  occur  in  childhood,  when  valvular  damage  is  frequent  and  the  liability 
to  infection  at  its  highest.  At  the  present  time  we  are  a  step  nearer  the  truth,  for 
it  is  undoubted  that  rheumatic  endocarditis  is  an  infective  process,  and  rheumatism, 
which  is  the  most  frequent  cause  of  valvular  disease,  does  not  in  early  life  tend  to 
a  local  malignancy,  but  to  widespread  infection.  This  is  at  once  apparent  when 
a  series  of  fatal  cases  are  examined  after  death,  for  multiple  acute  lesions  are  almost 
invariable.  The  same  tendency  to  widespread  involvement  of  organs  is  also  found 
in  the  acute  pneumococcal  and  tuberculous  infections  in  childhood.  These  data 
point  to  the  view  that  infective  processes  in  childhood  show  far  less  tendency  to 
assume  a  local  malignancy  than  in  adult  life. 

Of  sixteen  cases  of  this  form  of  endocarditis  below  the  age  of  twelve  years  under 
the  writer's  observation,  in  seven  there  was  a  previous  history  of  rheumatic  fever, 
four  were  pneumococcal,  two  were  staphylococcal,  and  three  of  doubtful  origin. 

Pathology. — The  malignancy  of  an  endocarditis  does  not  depend  upon  the 
size  of  the  vegetations,  although  some  of  the  events  in  the  illness — e.g.,  emboli — 
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are  favoured  by  their  magnitude.  The  most  malignant  forms  are  those  in  which 
the  vegetations  are  comparatively  small,  but  the  bacteria  in  them  exceedingly 
numerous  and  virulent  ;  for  then  they  are  not  destroyed  by  natural  processes,  but, 
multiplying  in  the  lesions,  are  scattered  by  the  blood-stream  in  every  direction.  The 
more  chronic  forms,  such  as  are  some  of  the  rheumatic,  show  large  partially -healed 
vegetations  in  which  many  of  the  micrococci  are  destroyed.  These  vegetations 
may  spread  far  from  the  valves  on  to  the  surfaces  of  the  auricles  or  ventricles,  and 
by  ulceration  produce  rupture  of  the  valves,  or  even  of  the  cardiac  muscle. 

This  form  of  heart  disease  is  always  infective,  and  may  result  from  any  agent 
capable  of  attacking  the  cardiac  valves,  and  may  also,  in  all  probability,  be  the 
result  of  a  mixed  infection. 

The  Rheumatic  Form   of  Malignant  Endocarditis.  — The    evidence  brought 
forward  to  support  the  existence  of  this  form,  as  published  by  Paine  and  the  writer 


Fig.  44. — A  Section  through  a  Vegetation  from  a  Case  of  Malignant  Endocarditis 
in  a  Child  the  Subject  of  Repeated  Rheumatic  Attacks.     (Poynton  and  Paine.) 

The  necrotic  tissue  shows  a  dark  fringe,  which  under  higher  magnification  was  seen  to  consist 
of  masses  of  strepto-diplococci.  Contrast  the  vegetation  in  "  simple  "  rheumatic  endo- 
carditis, Fig.  39. 

in  1901,  is  clinical,  pathological,  bacteriological,  and  experimental.     Stated  briefly 
in  tabular  form,  it  is  to  this  effect : 

1.  This  form  of  endocarditis  may  occur  in  rheumatic  children,  associated  with 
signs  of  active  rheumatism,  indistinguishable,  except  in  so  far  as  the  endocarditis 
is  concerned,  from  their  previous  attacks  of  rheumatism. 

2.  The  post-mortem  lesions,  except  for  the  severity  of  the  endocarditis,  are 
indistinguishable  from  those  in  severe  simple  acute  rheumatism. 

3.  A  strepto-diplococcus,  indistinguishable  from  that  obtained  from  simple 
rheumatism,  can  be  isolated  from  the  valves. 

i.  This  micrococcus  reproduces  in  animals  on  intravenous  injection  malignant 
endocarditis,  and  also  acute  rheumatism. 

5.  The  micrococcus  obtained  from  simple  acute  rheumatism,  on  the  other 
hand,  produces  acute  rheumatism,  and  also  malignant  endocarditis,  in  animals. 

There  is  one  point  in  the  pathology  of  malignant  endocarditis  upon  which  it 
seems  too  little  stress  has  been  laid,  and  that  is,  the  frequency  with  which  small 
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areas  of  necrotic  tissue  remain  in  simple  vegetations  that  are  believed  to  be  healed. 
It  is  these  areas  that  are  of  such  vital  importance  in  any  theory  as  to  the  origin 
of  malignant  endocarditis,  for  it  is  most  probable  that  they  contain  within  them 
bacteria  that  are  capable  of  attaining  fresh  virulence.  If  such  is  the  case,  it  may 
well  be  that  the  malignant  endocarditis  may  sometimes  be  due  to  them,  and  not 
to  a  fresh  infection  from  without. 

A  short  clinical  history  of  one  of  the  cases  from  which  we  verified  our  con- 
clusions will  illustrate  the  rheumatic  group  of  cases.  A  boy  aged  eleven  had 
suffered  from  rheumatic  fever  when  three  and  a  half  years  old  ;  his  mother  had  also 
suffered  from  the  same  disease.  Five  weeks  previous  to  his  coming  under  observa- 
tion there  had  been  multiple  arthritis,  pains  in  the  chest  and  abdomen,  and  pro- 


Fig.  45. — Malignant  Endocarditis  of  the  Aortic  Valve,  showing  a  Large 
Funqating  Vegetation. 

(From  the  Museum  of  University  College  Hospital.) 

gressive  anaemia,  with  fever.  There  was  severe  mitral  disease,  and  both  liver  and 
spleen  were  enlarged.  Later,  blood  and  albumin  appeared  in  the  urine,  and  splenic 
infarction  followed.  Purpura,  vomiting,  progressive  anaemia,  wasting,  irregular 
fever,  and  sweating,  with  an  intercurrent  attack  of  pericarditis,  were  other  promi- 
nent features.  The  necropsy  showed  recent  sero-fibrinous  pericarditis,  extensive 
malignant  endocarditis  of  the  mitral  valve  with  ulceration,  and  numerous  infarcts 
in  spleen  and  kidneys.     The  diplococcus  was  isolated  in  pure  culture. 

It  is  the  rheumatic  cases  that  give  the  most  characteristic  examples  of  malignant 
endocarditis,  with  all  its  symptoms  well  developed. 

The  pneumococcal  cases  may  be  characteristic,  but  more  often  are  so  acute  that 
the  symptoms  of  the  endocarditis  are  lost  among  more  obtrusive  signs  of  empyema, 
pneumonia,  or  suppurative  meningitis. 
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The  pymmic  cases  resulting  from  such  lesions  as  middle-ear  disease,  jugular 
thrombosis,  or  septic  periostitis,  are  as  a  rule  in  no  way  characteristic,  and  merge 
nto  the  general  septicaemia. 

There  remain  some  mysterious  cases  of  uncertain  origin  which  may  produce 
symptoms  that  dominate  the  clinical  course  of  the  disease.  Some  of  these  are 
cases  of  great  severity,  and,  according  to  the  particular  symptoms  that  predominate, 
have  been  called  "  typhoidal  "  or  "  meningeal." 

The  following  is  an  example  : 

A  girl  aged  nineteen  months  had  been  feverish  for  three  weeks,  and  moaning 
with  pains  in  her  limbs.  No  cause  for  this  was  found,  and  the  family  history  was 
of  no  assistance.  The  infant  was  slightly  yellow  in  colour,  the  abdomen  distended, 
and  lower  limbs  flexed.  The  skin  over  the  left  knee-joint  was  shiny  in  appearance, 
the  temperature  102-8°  F.     Pulse  160  to  the  minute,  and  respirations  80. 

Later  the  temperature  rose  to  106°  F.,  and  then  remained  at  about  104°  F.  The 
heart  was  extremely  rapid.  Osteomyelitis,  pneumonia,  and  general  tuberculosis, 
were  all  suspected  in  turn,  and  seven  days  later  three  purpuric  patches  developed 
upon  the  left  cheek,  dorsum  of  the  left  foot,  and  end  of  the  nose.  A  loud  systolic 
murmur  also  developed,  of  maximum  intensity  over  the  impulse,  and  there  were  the 
faintest  signs  of  pericardial  friction. 

Death  occurred  on  the  ninth  day,  and  the  necropsy  showed  very  early  peri- 
carditis and  ulcerative  endocarditis  of  the  mitral  valve.  There  was  an  infarct  in 
each  lung,  and  subpleural  and  subpericardial  petechia?.  There  was  also  enlarge- 
ment of  the  spleen  and  intense  fatty  degeneration  of  the  kidneys.  No  signs  of 
pneumonia,  typhoid,  tubercle,  or  osteomyelitis,  were  discovered.  A  culture  from 
the  pericardial  fluid  gave  a  pure  growth  of  strepto-diplococci,  and  films  from  the 
vegetations  showed  their  presence  in  enormous  numbers.  The  micrococcus  pro- 
duced multiple  non-suppurative  arthritis,  but,  curiously  enough,  no  endocarditis. 

The  leading  symptoms  that  point  to  the  malignant  nature  of  an  endocarditis 
may  be  divided  into  (1)  constitutional  and  (2)  local.  Additional  evidence  is  also 
sometimes  obtained  by  (3)  bacterial  investigation  of  the  blood. 

1.  The  constitutional  symptoms  are — 

(1)  Irregular  fever. 

(2)  Eigors  (rare). 

(3)  Sweating  and  wasting. 

(4)  Vomiting  and  diarrhoea. 

(5)  Progressive  anaemia. 

(6)  Delirium. 

2.  The  chief  local  symptoms  are — 

(1)  A  persistently  excited  action  of  the  heart. 

(2)  Variability  in  the  character  of  the  cardiac  murmurs. 

(3)  Evidences  of  infarction,  or  great  enlargement  of  the  spleen  without 

infarction. 

(4)  Purpura,  and  sometimes  profuse  epistaxis. 

(5)  Nodosites  cutanees  ephemeres.      These   are  minute  spots,  slightly 

tender,  raised,  and  red,  with  a  white  point  in  their  centres. 
They  last  from  some  hours  to  a  day  or  two,  and  are  situated 
generally  near  the  tips  of  the  fingers. 
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3.  The  isolation  of  micro-organisms  from  the  blood-stream  is  very  important 
evidence  of  the  condition,  but  the  failure  to  obtain  them  is  of  little  value,  and 
their  presence  is  not  conclusive,  for  the  diplococcus  can  be  isolated  from  the  blood- 
stream in  a  severe  rheumatic  carditis  which  shows  no  evidence  of  malignant  valvular 
disease. 

As  a  rule  malignant  endocarditis  is  a  fatal  disease,  and  no  remedies  are  as  yet 
proven  to  have  any  control  over  its  course. 

It  is  the  most  frequent  cause  of  severe  cerebral  haemorrhage  in  childhood.  In 
such  cases  an  embolus  infects  a  vessel,  such,  for  example,  as  the  middle  cerebral, 
and  this,  giving  way  under  the  blood-pressure,  may  produce  rapid  death  or  a 
severe  hemiplegia.  A  cerebral  abscess  occasionally  follows  the  lodgment  of  septic 
emboli  in  the  brain,  and  aneurysms  of  the  arteries  of  the  extremities  may  also  result 
from  embolic  processes. 

The  course  of  the  illness  varies  much — from  a  matter  of  days  on  the  one  hand, 
to  months  on  the  other.  In  some  cases,  after  a  long  illness  in  which  there  has 
been  infarction,  wasting,  antemia,  and  active  heart  disease,  the  condition  may 
quiet  down  and  the  patient  recover  with  a  damaged  heart.  Such  recoveries  have 
been  attributed,  on  quite  insufficient  evidence  at  present,  to  the  use  of  sera  or 
vaccines  ;  for  it  is  well  known  that  such  cases  occurred  occasionally  before  such 
methods  were  known. 

Treatment. — This  is  very  unsatisfactory.  At  the  present  time,  if  the  con- 
dition is  proved  to  be  due  to  a  streptococcal  or  other  known  infection,  anti-sera 
are  administered  or  vaccines  given.  With  both  methods  recoveries  have  been 
recorded,  but  the  general  rule  is  complete  failure.  Apart  from  these  special 
methods,  the  management  of  such  cases  is  conducted  on  general  lines,  and  then 
occasionally  an  unexpected  recovery  will  occur. 

The  writer  would  emphasize  the  great  importance  of  the  possibility  of  pre- 
venting some  cases  of  the  rheumatic  type  by  a  more  patient  endeavour  to  produce 
a  cure  of  simple  endocarditis.  There  is  a  certain  amount  of  evidence  to  show  that 
the  existence  of  an  imperfectly-treated  endocarditis  may  lead  to  the  graver  illness, 
particularly  should  there  be  ansemia  or  unhealthy  surroundings. 


HEART  DISEASE  DUE  TO  OTHER  INFECTIONS. 

Scarlet  Fever. — Heart  disease  not  infrequently  dates  from  scarlet  fever,  and  some 
forty  examples  have  been  under  the  writer's  observation.  The  cause  of  these  heart 
affections  is  disputed,  and  there  is  evidence  to  show  that  there  may  be  more  than  one 
explanation  of  their  occurrence. 

We  may  put  aside  examples  of  heart  affections  the  result  of  nephritis  of  scar- 
latinal origin,  for  these  are  considered  later,  and  confine  to  this  section  the  cases  of 
carditis  directly  associated  with  the  disease. 

The  problem  that  first  presents  itself  is  this  :  Some  patients  develop  affections 
of  the  heart  during  scarlet  fever,  and  others — the  majority — after  the  early  stages 
of  the  disease  are  over.  Are  we  to  interpret  the  cardiac  lesions  as  the  direct  result 
of  the  exanthem,  or  are  any  of  them  of  this  nature  ? 

There  can  be  no  doubt  that  scarlet  fever  has  a  remarkable  effect  in  producing 
rapidity  of  the  heart's  action,  and  in  a  considerable  number  of  cases  this  rapid  action 
is  a  feature  which  may  persist  over  a  considerable  period. 
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When,  however,  we  turn  to  the  cases  of  pericarditis  and  endocarditis,  we  find 
that  there  are  other  probable  causes,  and  an  analysis  of  twelve  fatal  cases  illustrates 
this  point. 

1.  A  female,  aged  eight  years,  with  mild  scarlet  fever,  developed  pleurisy 
eighteen  days  later,  and  died  on  the  twentieth  day,  when  pericarditis  and  pleuro- 
pneumonia were  found. 

2.  A  male,  aged  five  years,  developed  pericarditis  in  the  first  week,  and  died 
nine  days  later  ;  there  was  no  valvular  disease. 

3.  A  male,  aged  four  years,  died  in  the  tenth  week.  Suppurative  pericarditis, 
empyema,  and  nephritis,  were  found. 

4.  A  female,  aged  four  years,  fourteen  days  after  the  rash  appeared,  developed 
a  valvular  murmur  and  died.  The  post-mortem  examination  showed  malignant 
aortic  endocarditis  and  an  empyema. 

5.  A  female,  aged  four,  died  on  the  ninth  day  after  the  rash,  of  pneumonia  and 
early  pericarditis. 

6.  A  male,  aged  fifteen  months,  died  on  the  thirteenth  day,  of  empyema  and 
suppurative  pericarditis. 

7.  A  male,  aged  two  years,  died  on  the  fourteenth  day,  of  pleurisy  and  pericarditis. 

8.  A  female,  aged  six  years,  died  on  the  nineteenth  day,  of  nephritis  with  early 
mitral  endocarditis. 

9.  A  female,  aged  nine  years,  developed  chorea,  and  then  scarlet  fever,  followed 
in  three  days  by  arthritis.  Death  ensued  from  diphtheria.  The  post-mortem 
examination  showed  mitral  endocarditis. 

10.  A  male,  aged  two  years,  two  months  after  scarlet  fever,  developed  an  em- 
pyema and  suppurative  pericarditis. 

11.  A  male,  aged  four  and  a  half  years,  three  weeks  after  scarlet  fever,  developed 
renal  disease  and  pleuro-pneumonia,  with  mitral  beading. 

12.  A  female,  aged  six  years,  died  in  the  fourteenth  week,  of  pericarditis. 

Are  we  to  call  these  cases  of  scarlatinal  heart  disease  ?  The  answer  is  clearly 
impossible  until  we  understand  the  real  nature  of  this  infectious  disease.  The 
writer  inclines  to  the  view  that  these  lesions  are  of  various  origin,  the  result  of 
secondary  infections  invading  a  patient  who  is  suffering  from  the  result  of  the 
primary  disorder — scarlet  fever. 

This  view  is  supported  by  a  clinical  study  of  cases  of  heart  disease  dating  from 
an  attack  of  scarlet  fever  which  are  not  fatal.  The  first  point  that  is  evident  in  the 
history  of  such  cases  is  that  they  are  usually  associated  with  signs  of  "  scarlatinal 
rheumatism."  Thus,  in  twenty-five  examples  of  scarlatinal  rheumatism,  sixteen 
showed  cardiac  affections. 

Again,  these  cases  of  heart  disease  as  a  rule  show  no  peculiarity  by  which  they 
can  be  distinguished  from  the  rheumatic,  and,  further,  may  undergo  relapses,  with 
other  manifestations,  long  after  the  occurrence  of  the  scarlet  fever.  Chorea, 
repeated  arthritis,  pains,  and  nodules,  may  each  of  them  occur  over  a  period  of  years. 
In  one  case  an  organism  indistinguishable  from  the  diplococcus  of  rheumatism,  both 
in  culture  and  from  experiment,  was  isolated  from  a  fatal  pericarditis  of  this  kind. 

Another  very  important  consideration  in  this  problem  is  the  part  taken  by  the 
streptococcus  described  by  Mervyn  Gordon  in  severe  scarlet  fever,  and  the  relation 
that  the  micrococcus  bears  to  the  rheumatic  organism. 

In  conclusion,  it  would  appear  to  the  writer  that  heart  disease  may  result  in 
scarlet  fever  from  Gordon's  streptococcus,  from  the  diplococcus  of  rheumatism, 
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from  the  pneumococcus,  or  from  other  micrococci  of  the  septic  type  ;  further, 
that  the  probable  channel  of  infection  is  in  most  cases  the  secondary  sore  throat ; 
and,  lastly,  that  the  scarlet  fever  virus  may  have  a  direct  effect  in  producing 
tachycardia,  and  an  indirect  effect  in  lowering  the  resistance  of  the  constitution 
to  secondary  infection. 

Pathology. — There  will  be  no  necessity  to  recapitulate  the  details  of  the 
pericardial  and  endocardial  lesions  of  the  rheumatic  type.  The  suppurative  forms 
of  pericarditis  are  dealt  with  under  the  head  of  pyo-pericarditis  and  the  malignant 
forms  of  endocarditis  in  their  corresponding  section.  There  remain  some  cases  of 
sudden  death  in  scarlet  fever  in  which  it  would  appear  that  the  neuro-muscular 
apparatus  has  been  particularly  damaged.  Gouget  and  Dechaux  have  described 
such  cases  without  any  lesion  of  the  myocardium.  Weill  and  Mouriquand,  on  the 
other  hand,  have  recorded  a  case,  fatal  on  the  fourteenth  day,  in  which  there  was 
severe  myocarditis.  The  cardiac  muscle  showed  much  fatty  degeneration  and  a 
segmentation  of  the  fibres,  and  the  fibrous  tissue  in  the  region  of  the  minute 
bloodvessels  was  infiltrated  with  leucocytes,  mostly  mononuclear. 

Symptomatology. — The  myocardial  cases  of  the  severe  type  show  all  the  signs 
of  cardiac  asystole.  There  is  a  rapid  and  even  running  pulse,  which  may  be 
irregular  with  coupled  beats  or  interrupted  by  intervals  of  retardation.  There  is 
moderate  dilatation,  with  feeble,  irregular  heart  sounds.  There  is  muscular  pros- 
tration, with  dyspnoea  and  lividity,  and  death  may  result  from  syncope  and  con- 
vulsions. Popischill  attaches  considerable  importance  to  a  condition  of  the  heart 
that  is  sometimes  met  with  in  the  early  days  of  scarlet  fever.  In  some  of  these  cases 
there  develops  a  blowing,  apical  systolic  murmur,  with  an  accentuated  pulmonary 
second  sound  and  irregular  action  ;  in  others  a  loud,  grating  systolic  murmur 
becomes  evident,  with  its  maximum  to  the  left  of  the  sternum,  at  the  level  of  the 
third  costal  cartilage. 

The  symptoms  of  pericarditis  and  valvular  disease  are  given  under  the  rheumatic 
and  suppurative  infections.  It  remains  here  to  emphasize  the  methods  of  develop- 
ment of  these  lesions.     They  may  be  placed  in  three  classes  : 

1 .  Acute,  rapidly  fatal  cases  of  pericarditis  associated  with  the  acute  scarlet  fever. 

2.  Cases  developing  at  or  after  the  appearance  of  such  a  lesion  as  pneumonia, 
or  pleurisy  and  empyema. 

3.  Cases  developing  in  the  stage  of  convalescence.  These  are  usually  rheumatic, 
and  the  initial  symptom  may  be  a  multiple  arthritis  or  a  chorea — this  latter  is 
frequent  ;  or,  again,  it  may  be  a  primary  carditis. 

It  cannot  be  too  much  emphasized  that  these  cases  of  morbus  cordis,  far  from 
being  in  any  way  of  a  milder  type  than  those  of  ordinary  acute  rheumatism,  are 
identical  in  symptoms  and  prognosis. 

The  Diagnosis  of  these  forms  of  heart  disease  is  considered  under  Rheumatism, 
Malignant  Endocarditis,  and  Pyo-pericardium.  The  Prognosis  falls  under  similar 
headings,  as  also  does  the  Treatment. 
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Pneumococcal  Infection — Pyo-pericardium. — This  is  an  important  group,  be- 
cause it  includes  the  great  majority  of  cases  of  pyo-pericardium,  a  condition  of 
great  gravity  and  of  extreme  difficulty  of  diagnosis.  For  this  reason  it  is  a 
convenient  place  in  which  to  detail  the  signs  of  pericardial  effusion  in  childhood. 

In  common  with  other  infections,  the  pneumococcus  may  damage  all  parts  of  the 
heart,  but  suppurative  pericarditis  is  the  outstanding  lesion.  Endocarditis,  when 
it  occurs,  tends  to  be  malignant  in  type,  although  by  some  a  simple  endocarditis 
is  considered  to  be  more  frequent  than  is  generally  believed  to  be  the  case.  An 
analysis  of  100  fatal  cases  of  pneumonia  does  not,  however,  support  the  latter 
view,  for  in  none  of  these  was  there  any  sign  of  endocarditis  ;  and  in  100  fatal  cases 
of  pyo-pericardium,  the  vast  majority  of  them  apparently  of  pneumococcal  origin, 
only  one  instance  of  endocarditis  was  found.  It  is  the  writer's  experience  that 
pneumococcal  malignant  endocarditis,  just  as  the  rheumatic  malignant  form,  is 
more  frequent  in  adult  life. 

Myocarditis  would  also  seem  to  be  rare,  and  the  slow  pulse  that  is  sometimes  so 
striking  a  feature  after  the  crisis  of  a  pneumonia  cannot  be  looked  upon  as  an 
evidence  of  a  gross  myocardial  affection,  seeing  that  it  is  so  transitory  and  recovery 
so  complete. 

In  severe  cases  of  pyo-pericardium  there  is  some  fatty  change  in  the  muscular 
fibres,  with  perivascular  cell  exudation,  and  in  some  cases  of  malignant  endocarditis 
there  may  be  abscesses  in  the  cardiac  wall,  but  these  occurrences  are  exceptional. 

jEtiology.- — It  will  be  convenient  here  to  deal  with  the  whole  question  of  pyo- 
pericardium,  which,  though  as  a  rule  pneumococcal,  may  also  result  from  infection 
with  other  pus-forming  organisms. 

An  analysis  of  100  fatal  cases  brings  out  some  points  of  much  practical  interest. 

In  this  list  the  chief  associated  conditions  were  as  follows  : 

1.  Pneumococcal  infections,  of  which  55  per  cent,  were  associated  with  empyema 
on  one  or  both  sides,  31  per  cent,  with  acute  pneumonia  and  pleurisy.  In  1  per 
cent,  pericarditis  was  the  outstanding  lesion.  This  form  is  most  frequent  under 
four  years. 

2.  Osteomyelitis,  usually  staphylococcal  in  origin.  This  is  more  frequent  in 
children  over  four  years  of  age. 

3.  Middle-ear  disease  and  septic  broncho-pneumonia  associated  with  mixed 
infections. 

4.  Suppurating  wounds. 

5.  Acute  streptococcal  infection  of  unknown  origin. 

6.  Virulent  scarlet  fever,  usually  associated  with  empyema. 

7.  Tuberculosis  complicated  by  secondary  infections. 

8.  Measles  and  hooping-cough  complicated  with  pneumonia. 

9.  In  rare  cases  the  infection  may  arise  from  a  subphrenic  abscess. 

The  ages  at  which  pyo-pericardium  is  most  frequent  are  remarkable  :  84  per  cent, 
occurred  under  four  years,  66  per  cent,  between  one  and  three  years,  and  it  is 
apparent  that  the  pneumococcal  form  is  mainly  a  disease  of  infancy  and  very  early 
childhood. 

Pathological  Anatomy.— The  pathological  processes  vary  with  the  virulence  of 
the  infection.  In  some  cases  there  are  only  a  few  flakes  of  fibrino-plastic  exudation  ; 
in  others  there  is  intense  pericardial  infection  and  a  blood-stained  exudation  ;  in 
others  a  large  purulent  collection  distending  the  sac  ;  and  in  some  rare  instances 
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great  thickening  of  the  pericardium,  with  partial  organization  of  the  inflammatory 
exudation.  The  pneumococcus  can  be  isolated  from  the  purulent  effusions  with 
ease. 

How  does  the  pericarditis  arise  ?  It  has  often  been  stated  that  it  does  so  by 
direct  extension  from  an  empyema,  and  the  general  impression  is  left  that  this 
process  of  direct  extension  is  the  rule.  The  truth  of  this  is  not,  however,  estab- 
lished, and  it  is  far  more  likely,  from  clinical  and  pathological  investigation,  that 
the  pericarditis  is  the  result  of  an  independent  infection.  It  certainly  arises  when 
an  empyema  is  present  yet  situated  far  from  the  pericardium,  and  in  very  severe 
cases  there  may  be  a  pericarditis  and  pleurisy  which,  from  the  dates  of  the  illness, 
must  have  clearly  originated  synchronously.     In  the  writer's  opinion,  it  is  in  accord 


Fig.  46. — Lobar  Pneumonia  of  the  Upper  Lobe  of  the  Left  Lung,  with  Suppurative 

Pericarditis. 

A,  Red  hepatization  of  upper  lobe  of  left  lung  ;  B,  suppurative  pericarditis  and  heart  compressed 
by  exudation  ;  0,  distended  pericardial  cavity  ;  D,  collapsed  area  of  left  upper  lobe  ; 
E,  healthy  lung  of  left  lower  lobe  ;  F,  visceral  pleura. 

(From  the  Museum  of  University  College  Hospital.) 


with  experience  of  cardiac  infections  that  pyo-pericardium  arises  as  an  independent 
result  of  an  infected  coronary  circulation  much  more  frequently  than  as  a  direct 
extension  from  an  adjacent  focus. 

The  figure  above  illustrates  the  point  at  issue.  In  the  case  from  which  the 
specimen  was  taken  there  was  acute  pneumonia  of  the  left  upper  lobe,  and  pyo- 
pericardium,  but  there  was  no  empyema.  The  interest  lay  in  the  fact  that  the 
pleura  bounding  the  right  border  of  the  left  upper  lobe,  in  spite  of  the  pneumonia,  was 
not  inflamed  ;  there  were  no  flakes  of  exudation  upon  its  cardiac  surface,  no  redden- 
ing, and  not  even  thickening  of  this  membrane.     Yet  there  was  severe  pericarditis. 
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Such  a  specimen  cannot  prove,  but  it  strongly  supports,  the  view  that  there  were 
two  local  infections,  dependent  not  upon  contact,  hut  upon  the  invasion  from  the 
general  blood-stream. 

The  difference  of  opinion  upon  this  point  is  valuable,  because  it  enables  one 
to  emphasize  a  fact  which  it  is  essential  to  realize  :  that,  owing  to  the  extreme 
difficulty  of  the  diagnosis  of  pyo-pericardium,  it  becomes  often  impossible  to  date  the 
moment  at  which  the  pericarditis  arises,  and  so  the  life-history  of  the  condition  is 
as  yet  but  imperfectly  understood.  There  are  few  who  would  like  to  express  an 
opinion  upon  the  length  of  life  that  is  compatible  with  the  existence  of  a  pyo-peri- 
cardium, and  when  reference  is  made  to  records  to  elucidate  this  point,  we  are 
generally  driven  to  infer  that  duration,  not  from  some  definite  event  such  as 
pericardial  friction  or  heart  pain,  but  from  the  length  of  the  illness  with  which 
it  is  associated,  and  with  the  lesions  that  are  found  in  the  post-mortem  room. 

An  analysis  of  these  illnesses  in  the  100  cases  showed  that  in  20  the  duration 
was  about  four  weeks  ;  in  50  from  four  weeks  to  six  months  ;  in  17  from  six  months 
to  over  a  year.  Of  the  remainder,  some  were  not  pneumococcal,  and  of  the  others 
there  were  insufficient  data. 

If  we  add  that  in  some  cases  great  pericardial  thickening  and  considerable 
though  imperfect  organization  were  present,  it  is  reasonable  to  believe  that 
suppurative  pericarditis  may  exist  for  some  considerable  time  before  it  causes 
death. 

Symptomatology. — The  commencement  of  the  illness  may  be  an  attack  of 
measles  or  hooping-cough  complicated  by  broncho-pneumonia,  or  an  acute  lobar 
pneumonia  or  pleuro-pneumonia.  In  the  more  chronic  cases  pleural  pain  and 
pleurisy,  cough,  and  wasting,  are  early  symptoms,  and  vomiting  and  diarrhoea  are 
also  met  with.  In  the  insidious  forms  gradual  wasting  and  failure  of  health  may  be 
the  only  signs. 

The  detection  of  the  pericarditis  is  most  difficult  in  young  children,  and  not 
always  easy  in  the  older  ones,  and  for  this  there  are  two  particular  reasons  : 

1.  The  frequent  absence  of  any  pericardial  friction. 

2.  The  frequent  presence  of  serious  disease  of  the  respiratory  organs,  which  not 
only  distracts  attention  from  the  heart,  but  also  complicates  the  already  obscure 
indications  of  the  pericardial  inflammation. 

It  is  probable  that  some  soft  transient  pericardial  friction  is  more  frequently 
present  than  clinical  records  would  seem  to  show,  and  emphasis  must  be  laid  upon 
the  importance  of  examining  the  patient,  not  only  in  the  recumbent  position, 
but  also  sitting  up  and  leaning  forward,  for  by  this  procedure  any  friction  at  the 
extreme  base  may  be  brought  into  evidence.  The  most  probable  explanation  of 
the  ill-marked  friction  in  these  cases  is  the  greater  digestive  action  of  the  poisons 
formed  by  the  suppurative  processes,  which  thus  produce  a  rapid  softening  of  the 
exudation  as  compared  with  the  lesser  peptic  action  of  the  rheumatic  processes. 

If  there  is  only  a  limited  effusion  without  friction,  the  diagnosis  is  practically 
impossible,  although  a  knowledge  of  the  possibility  of  pyo-pericardium,  coupled 
with  evidence  of  continued  but  unexplained  fever  and  general  illness,  with  an 
excited  and  rapid  action  of  the  heart,  may  arouse  suspicion. 

Pericardial  Effusion.— When  the  effusion  is  considerable,  the  most  valuable 
indication  is  a  gradual  muffling  of  the  heart  sounds  coincident  with  an  increase  in 
the  area  of  prsecordial  dulness.     Another  sign  of  value  is  the  discovery  that  the 
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cardiac  impulse  does  not  coincide  with  the  left  lower  border  of  the  cardiac  dulness. 
When  the  effusion  is  large,  the  pulse  may  be  notably  rapid,  small  in  volume,  and 
easily  compressible,  yet,  on  the  other  hand,  it  may  be  unusually  slow.  There  may 
also  be  fulness  of  the  jugular  veins  and  distressing  dyspnoea  on  movement. 
Sometimes,  but  by  no  means  always,  orthopncea  is  present  ;  or  the  child  leans 
forward,  or  even  assumes  a  kneeling  position.  There  may  be  turgescence  of  the 
face  and  some  oedema  of  the  lower  extremities.  In  rare  cases  there  is  difficulty 
in  swallowing.  A  rapid  upward  extension  of  the  cardiac  dulness  to  the  left  of 
the  sternum  is  another  valuable  sign,  and  the  upper  lobe  of  the  left  lung  in  front 
may  then  be  so  compressed  that  impairment  of  the  note  extends  to  the  left  clavicle. 
Bulging  of  the  praecordial  intercostal  spaces  and  an  undulatory  wave  transmitted 
by  the  heart  may  be  present,  and  the  note  over  the  prseeordia  be  intensely  dull. 

The  outline  of  the  cardiac  dulness  is 
pear-shaped,  with  the  stalk  upward, 
and  there  is  loss  of  resonance  in 
the  fifth  right  intercostal  space. 
Posteriorly  there  may  be  tubular 
breathing  in  the  subscapular  region 
about  the  middle  of  the  lower  lobe 
of  the  left  lung. 

The  X-ray  picture  may  show 
decisively  the  presence  of  an 
effusion,  as  illustrated  in  Fig.  47. 

Extraordinary  though  it  may 
seem,  in  spite  of  these  various 
indications,  we  are  not  infrequently 
humiliated  by  the  discovery  of 
considerable  yet  unsuspected  peri- 
cardial effusions  after  death. 

When,   as  sometimes   happens, 

the  effusion  is  retro-pericardial,  all 

these  physical  signs  may  be  very  ill-marked  and  the  X-ray  picture  inconclusive, 

as  has  been  the  experience  of  the  writer.     Extreme  dilatation  may  also  be  most 

difficult  to  distinguish,  even  by  radiography. 

As  regards  the  Symptoms,  some  importance  must  be  attached  to  the  occur- 
rence, in  young  children  suffering  from  empyema  or  pneumonia,  of  sudden  un- 
explained rises  of  temperature,  great  pallor,  extreme  illness,  paroxysmal  attacks 
of  dyspnoea,  syncopal  attacks,  and  occasional  convulsions.  Death  is  often  sudden 
after  some  slight  exertion  or  after  taking  food. 

Death  may  also  result  from  suppurative  meningitis  (15  per  cent.)  or  the  illness 
may  be  complicated  by  suppurative  peritonitis  (10  per  cent.). 

Diagnosis. — The  differential  diagnosis  of  pyo-pericardium  is  most  difficult  in 
the  pneumococcal  cases,  because  it  is  pre-eminently  in  these  that  we  meet  with 
associated  lesions  of  the  respiratory  system,  such  as  empyema,  pneumonia,  and 
mediastinitis. 

Apart  from  entirely  overlooking  the  lesion,  tuberculosis  is  probably  the  most 
frequent  diagnosis  given  in  these  cases,  on  account  of  the  fever,  respiratory  signs, 
and  wasting.  Reliance  must  be  placed  on  careful  physical  examination  of  the 
heart,  including  radiography,  coupled    with  examination  of  the  blood  and  von 


Fig.  47. —  Suppurative   Pericarditis,  with 
Extensive  Effusion.     (Ironside  Bruce.) 

The   darker   shadow   of   the   heart   is   visible 
within  the  effusion. 
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Pirquet's  cutaneous  test  for  tuberculosis.  An  effusion  into  the  pleura  on  the  left 
side  may  be  extremely  difficult  to  distinguish,  particularly  if  this  comes  across  in 
front  of  the  heart  or  if  the  two  lesions  are  associated.  The  differentiation  rests 
upon  minute  physical  examination  of  the  praecordia  and  left  chest,  coupled  with 
X-ray  examination  and  a  careful  weighing  of  the  evidence  thus  obtained  with  the 
history  and  symptoms  of  the  illness. 

Dilatation  of  the  heart  may  be  mistaken  for  pericardial  effusion,  and,  vice  versa, 
the  differentiation  of  dilatation  of  the  heart  and  pericardial  effusion  is  seldom  very 
difficult  in  childhood,  but  in  the  exceptional  cases  it  puzzles  the  most  experienced. 
As  a  rule  the  history  is  a  guide,  and  against  the  signs  just  given  as  evidence 
of  effusion  we  can  place  the  clearness  of  the  heart  sounds,  the  absence  of  any 
striking  upward  extension  of  dulness,  the  presence  of  a  definite  if  weak  impulse, 
and  absence  of  massive  cardiac  dulness  and  intercostal  bulging.  Eadiography 
will  also  give  assistance. 

The  difficult  cases  are  those  in  which  there  is  great  dilatation  of  the  heart  and 
also  much  thickening  of  the  pericardium  from  old  and  recent  inflammation.  We 
must  bear  in  mind  that  well-marked  friction,  though  much  more  often  an  evidence 
of  a  slight  effusion,  is  also  compatible  with  a  large  one  ;  and,  on  the  other  hand, 
that  the  cardiac  dulness  may  extend  upwards  both  to  the  right  and  left  of  the 
sternum  quite  as  high  in  these  complicated  cases  of  cardiac  dilatation  as  in  a  case 
of  pericardial  effusion. 

Muffled  heart  sounds  are  also  met  with  when  the  pericardium  is  much  thickened. 
Much  importance  then  attaches  to  the  history.  Repeated  attacks  of  rheumatism 
point  to  dilatation  and  an  adherent  thickened  pericardium.  A  pneumococcal 
infection,  on  the  other  hand,  will  suggest  a  large  effusion,  as  also  will  clear  evidence 
of  tuberculosis  or  lympho-sarcoma.  Radiography  will  assist  to  some  extent  in 
these  cases  if  the  apparatus  is  an  exceedingly  good  one. 

The  Prognosis  is  very  grave,  and  it  is  doubtful  whether  recovery  can  occur 
without  surgical  interference.  Even  if  the  pericardium  is  opened,  the  extreme 
illness  of  the  patient  and  the  associated  lesions  frequently  preclude  any  good 
result.  In  so  far  as  very  young  and  cachectic  children  are  concerned,  it  seems 
unlikely  that,  apart  from  some  potent  serum,  any  method  of  treatment  could  be 
successful.  When  the  child  is  over  six  years  of  age  the  outlook  after  operation  is 
decidedly  more  hopeful. 

Cyril  Ogle  and  Allingham's  incision  would  appear  to  be  the  most  satisfactory 
for  dealing  with  considerable  effusion.  In  this  operation  an  incision  is  made  in 
the  epigastrium  at  the  lower  level  of  the  left  seventh  rib  cartilage,  and  the  peri- 
cardium is  reached  by  working  through  the  costal  attachment  of  the  diaphragm. 

Diphtheria.— No  infective  disease  is  so  liable  to  produce  sudden  and  fatal  heart 
failure  as  diphtheria.  In  some  cases  the  arrest  of  such  a  tragedy  would  seem  to 
be  entirely  beyond  our  control,  but  it  is  undoubted  that  when  the  utmost  care  and 
caution  are  taken  in  supervising  the  convalescence  much  may  be  done  to  prevent 

such  a  calamity. 

The  clinical  warnings  of  heart  failure  in  this  disease  are  unobtrusive  and  easily 
overlooked  by  those  who  are  incautious  over  the  management  of  convalescence  ; 
on  the  other  hand,  though  unobtrusive,  they  are  almost  invariably  capable  of 
detection,  and  unexpected  death  becomes  progressively  rarer  with  increasing 
vigilance      In  a  hospital  ward  devoted  to  the  disease,  with  every  possible  advantage 
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at  hand,  cases  of  diphtheria  admitted  early  in  the  illness  rarely  succumb  from 
heart  failure,  but  death  may  not  be  prevented  when  they  come  some  weeks  after 
the  onset,  with  signs  of  progressive  and  severe  paralysis. 

Pathological  Changes.— In  many  cases  there  is  myocardial  damage  from 
the  direct  action  of  the  extracellular  toxins  upon  the  cardiac  muscle.  In  others, 
as  C.  Bolton,  J.  J.  Thomas,  Vincent,  and  Eocaz,  have  shown,  there  are  degenerative 
changes  in  the  medulla  oblongata,  with  no  obvious  cardiac  lesion.  Such  a  condition 
as  this  has  also  been  produced  experimentally  by  Le  Ferre  and  Verger.  In  yet  other 
cases  advanced  fatty  degeneration  has  been  found  in  the  fibres  of  the  pneumogastric 
nerve. 

The  damage  to  the  heart  wall  is  twofold — parenchymatous  and  interstitial. 
In  the  fibres  the  first  change  is  a  fatty  one,  which  may  progress  to  a  complete 
destruction  of  the  sarcous  elements.  A  section  of  such  tissue  will  show  in  some 
places  fatty  degeneration  ;  in  others,  swollen  and  vacuolated  fibres  ;  in  others,  again, 
hyaline  masses  and  complete  destruction.  The  interstitial  changes  which  spread 
from  the  regions  of  the  bloodvessels  take  the  form  of  minute  haemorrhages  and 
focal  deposits  of  leucocytes.  Later  the  damaged  muscular  fibres  may  be  replaced 
by  connective-tissue  proliferation  and  a  varying  degree  of  interstitial  myocarditis. 
A  lesion  of  the  auriculo-ventricular  bundle,  with  consequent  heart-block,  has  been 
demonstrated  by  Fleming,  Kennedy,  and  others  in  cases  of  bradycardia  due  to  this 
disease. 

There  is  also  sometimes  considerable  dilatation  of  the  heart,  and  with  this 
ante-mortem  thrombosis  in  the  cardiac  chambers  ;  and  Klimonofi  has  demonstrated 
degenerative  changes  in  the  intra-cardiac  ganglia,  which  have  also  been  experimen- 
tally produced  in  animals  by  Noe. 

A  recognition  of  the  various  ways  in  which  diphtheria  damages  the  heart  is  of 
practical  importance.  It  is  apparent  that  the  acute  bulbar  lesions  may  produce 
syncope  with  alarming  rapidity  and  but  little  warning.  On  the  other  hand,  the 
subacute  myocardial  lesions  give  clear  indications,  and  the  after-effects  may  he 
of  considerable  duration.  Pericarditis  and  endocarditis  are  rare,  and  probably  result 
from  secondary  infections. 

Emphasis  must  be  laid  upon  the  fact  that  the  final  event  which  frequently 
turns  the  scale  against  the  feeble  heart  is  paralysis  of  the  diaphragm. 

An  Analysis  of  Fifty  Fatal  Cases  of  diphtheritic  paralysis  will  serve  to  illustrate 
some  valuable  points  ;  30  were  males  and  20  females.  The  condition  is  most 
dangerous  between  the  second  and  fifth  years,  and  it  is  noteworthy  that  in  11 
cases  there  was  absence  of  any  convincing  evidence  of  the  initial  diphtheria.  This 
clearly  introduces  the  danger,  which  occurred  in  all  these  cases,  that  the  nature  of 
the  illness  may  be  overlooked  until  the  onset  of  the  paralysis. 

The  onset  of  diphtheritic  paralysis,  and  with  it  the  possibility  of  cardiac  in- 
volvement, commenced  at  any  period  from  the  first  week,  when  the  membrane 
was  still  present,  to  the  eighth  week  after  the  commencement  of  the  sore  throat. 
In  39  cases  in  which  the  onset  of  the  diphtheria  was  accurately  ascertained,  in  28 
the  symptoms  of  paralysis  commenced  between  the  second  and  fifth  weeks. 

In  no  less  than  39  of  the  50  cases  the  terminal  event  was  supervention  of  paralysis 
of  the  diaphragm,  and  in  13  of  these  the  clinical  notes  expressly  stated  the  satis- 
factory state  of  the  heart  some  days  before  this  occurrence. 

In  37  cases  there  was  clinical  evidence  of  damage  to  the  heart,  and  the  most 
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important  signs  were  rapidity  and  irregularity  of  the  pulse,  shortness  of  the  first 
sound,  and  dilatation.  In  some  cases  dilatation  was  considerable,  but  cardiac 
murmurs  were  exceptional.  In  no  instance  was  there  pericarditis,  and  in  only 
one  some  thickening  of  the  mitral  valve  was  described.  Antemortem  thrombosis 
was  mentioned  in  some  instances,  but  naked  eye  signs  of  disease  of  the  heart  wall 
were  conspicuous  by  their  absence. 

Symptomatology. — The  general  condition  when  there  is  cardiac  weakness  is 
one  of  listlessness  and  muscular  prostration.  Fainting  attacks  may  occur.  The 
pulse  is  often  a  valuable  guide,  and  undue  rapidity  and  irregularity  with  a  small 
wave  and  low  tension  are  the  most  frequent  indications  of  danger,  particularly  if 
at  the  same  time  there  is  a  normal  or  subnormal  temperature.  A  slow  pulse  is  not 
so  frequent,  but  may,  as  Fleming  and  Kennedy  have  shown,  be  dependent  upon  a 
true  heart-block. 

A  somewhat  different  but  very  serious  group  of  cases  are  those  in  which  there 
is  much  slowing  of  the  pulse,  with  vomiting  and  great  prostration,  and  sometimes 
syncopal  or  epileptiform  attacks.  These  cases  may  show  well-marked  signs  of 
diphtherial  paralysis. 

Damage  to  the  myocardium  is  evidenced  by  the  feeble  impulse,  irregular  action, 
dilatation,  which  is  usually  of  moderate  extent,  and  the  short  first  sound  and  loud 
pulmonary  second.     A  short  systolic  mitral  murmur  may  or  may  not  be  present. 

The  dates  of  the'  appearance  of  the  cardiac  affection  vary  considerably,  but  in 
general  terms  they  may  be  grouped  under  two  headings — those  in  which  the 
symptoms  appear  during  the  acute  attack  or  just  as  it  is  subsiding,  and  those  in 
which  they  appear  about  the  fourth  to  eighth  week,  as  a  rule  synchronously  with 
the  appearance  of  signs  of  diphtheritic  paralysis. 

A  fatal  case  in  the  first  group  runs  a  course  of  the  following  kind.  From  the 
onset  the  child  is  seen  to  be  severely  poisoned,  and,  when  the  membrane  has  cleared 
away,  lies  prostrate,  pale,  and  listless.  Then  vomiting — always  an  ill-omened  occur- 
rence— commences,  the  pulse  becomes  rapid,  feeble,  and  irregular,  and  death  occurs 
from  a  sudden  syncope. 

A  fatal  case  in  the  second  group  shows  a  different  clinical  course.  The  active 
disease  is  now  over,  and  the  child  may  seem  practically  convalescent.  Then  the 
knee-jerks  disappear  and  the  limbs  become  weak,  ocular  and  palatal  palsies  follow, 
and  the  heart  is  found  to  be  weak  and  possibly  dilated.  Difficulty  in  swallowing 
and  paralysis  of  the  diaphragm  supervene,  and  death  is  usually  the  result  of  the 
combined  effect  of  massive  collapse  of  the  lungs  and  cardiac  asystole. 

When  in  the  course  of  the  illness  cerebral  or  pulmonary  embolism  occurs,  a 
thrombus  forming  in  one  of  the  chambers  of  the  heart  should  be  suspected.  Auche 
has  recorded  emboli  in  the  arteries  of  the  limbs,  and  Escherich  renal  emboli  from 
the  same  cause. 

In  milder  cases  the  cardiac  feebleness  may  be  quite  transitory,  but  there  still 
remains  a  group  in  which  irregularity  of  the  pulse  and  feebleness  of  the  heart,  with 
a  tendency  to  syncope,  may  persist  for  many  months.  Such  cases  are  much 
aggravated  by  any  undue  strain  resulting  from  incautious  over-exertion.  It  would 
seem  probable  that  these  chronic  cases  are  the  result  of  a  definite  myocarditis. 

Diagnosis.— The  chief  danger  is  that  of  overlooking  the  early  signs  of  myo- 
cardial weakness,  and  when  once  suspicion  is  aroused  the  question  usually  resolves 
itself  into  one  of  determining  the  cause  of  a  moderate  degree  of  dilatation  of  the 
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heart.  Among  these  causes,  influenza,  rheumatism,  and  some  cases  of  primary 
renal  disease,  are  the  most  difficult  to  differentiate.  The  history  must  be  inves- 
tigated, bacteriological  examination  of  the  throat  undertaken,  and  other  evidences 
of  diphtheritic  paralysis  looked  for. 

Prognosis. — If  the  case  is  early  under  observation,  and  the  attack  mild,  the 
outlook  is  good.  Clear  evidence  of  damage  to  the  heart  in  the  first  ten  days  is 
serious.  Pharyngeal  and  respiratory  paralyses,  severe  vomiting,  great  pallor, 
restlessness,  and  syncopal  attacks,  are  all  bad  signs. 

A  rapid,  ill-sustained,  irregular  pulse  or  a  markedly  slow  pulse  is  grave,  and 
close  approximation  of  the  two  sounds  of  the  heart  is  a  sign  of  great  danger. 

The  usual  course  is  for  the  heart  to  make  a  gradual  but  complete  recovery, 
but  when  chronic  myocarditis  follows,  irregularity  of  action,  breathlessness,  and 
some  degree  of  dilatation ,  may  remain  for  months,  and  in  some  instances  appear 
to  leave  a  permanent  weakness.  Over-exertion  when  the  heart  is  weakened  by  the 
diphtheritic  poison  may  cause  sudden  death,  or  delay  complete  recovery  for  twelve 
months  or  more. 

Treatment. — Good  nursing  is  a  valuable  aid  in  severe  cases,  for  a  thoroughly 
trained  nurse  accustomed  to  these  cases  realizes  the  great  importance  of  absolute 
rest  in  the  recumbent  position.  In  addition,  when  there  is  widespread  paralysis, 
skilful  feeding  by  the  nasal  or  oesophageal  tube  will  be  needed.  In  such  cases  a 
warning  must  be  given  against  too  rapid  feeding  or  the  giving  of  too  large  quantities. 
Antitoxin  will  be  injected  when  the  case  is  seen  in  the  early  stage,  and  it  is  hard  to 
believe  that  an  agent  such  as  this,  which  hastens  the  process  of  recovery,  does  not 
also  diminish  the  time  during  which  the  manufacture  of  the  poisons  that  produce 
paralysis  is  proceeding.  L.  Dudgeon  has,  in  fact,  put  forward  some  experimental 
evidence  in  favour  of  the  view  that  antitoxin  given  early  has  a  preventive  effect 
in  antagonizing  the  myocardial  poisons. 

As  regards  the  length  of  rest,  each  case  must  be  decided  upon  its  own  merits, 
but  we  have  as  a  guide  the  knowledge  that  the  period  at  which  signs  of  cardiac 
weakness  show  themselves  most  frequently  is  in  the  fourth  week.  And  we  also 
know  that  there  is  no  necessary  relation  between  the  severity  of  the  initial  attack 
and  the  subsequent  paralysis.  Consequently  it  is  certain  that  all  cases  should 
be  kept  at  rest  for  at  least  three  weeks  after  the  attack  of  diphtheria  is  over,  and 
that  after  this,  again,  each  step  forward  should  be  gradual  and  watchful. 

When  the  heart  is  affected,  if  convalescence  has  commenced,  no  delay  should  be 
made  in  a  return  to  absolute  rest.  Among  the  drugs  most  used  are  strychnine 
and  atropine,  and  to  these  may  be  added  camphor,  and  possibly  adrenalin  given  hypo- 
dermically.  Lees  advocates  the  combination  of  atropine  and  strychnine,  and 
pushing  the  atropine  until  there  are  early  signs  of  intoxication.  Adrenalin  may 
be  given  hypodermically  in  1  in  1,000  solution  in  doses  of  3  to  5  minims  repeated 
every  four  hours.  Camphor  may  be  dissolved  in  olive-oil  (in  the  proportion  of 
1  part  to  9  parts  of  olive-oil),  and  injected  into  the  muscles  in  doses  of  1  to  2  grains. 
On  the  Continent  camphor  in  J-grain  doses  is  combined  with  17  minims  of  ether,  and 
put  up  in  sterile  capsules  for  intramuscular  injection  when  there  is  sudden  heart 
failure.  Stimulants  are  indicated,  and  oxygen  also  when  there  is  lividity.  For 
mild  cases  or  for  those  recovering,  the  combination  of  iron  and  quinine  is  a  useful 
tonic. 

No  violent  exertion  should  be  allowed  for  six  months  after  an  attack  of  diphtheria 
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in  which  there  has  been  a  suspicion  of  cardiac  damage,  for  it  is  impossible  to  ascer- 
tain with  accuracy  the  degree  of  that  damage,  and  it  is  certain  that  premature 
indulgence  in  violent  exercise  will  produce  an  intractable  cardiac  dilatation  and 
irregularity. 

Tuberculosis. — It  would  appear  from  Continental  literature  that  in  this  country, 
where  rheumatism  is  so  rife,  there  may  be  some  danger  of  underrating  the  frequency 
of  cardiac  tuberculosis,  and  there  is  no  doubt  that  this  infection  may  attack  all 
parts  of  the  heart,  and  sometimes  also  the  larger  bloodvessels.  For  the  clinician 
the  pericardial  lesions  are  of  most  importance,  and  on  this  account  they  will  be 
considered  first. 

Pathology. — The  pathological  processes  are  strictly  comparable  to  those 
that  occur  in  tuberculosis  of  other  organs — that  is,  there  may  be  acute  or  chronic 
lesions,  miliary  deposits,  or  caseating  areas,  and  in  some  instances  much  develop- 
ment of  fibrous  tissue. 

An  analysis  of  30  fatal  cases  in  which  there  was  tuberculosis  of  the  heart 
shows  that  in  the  majority  of  instances  these  lesions  are  of  no  clinical  importance, 
but  are  merely  incidents  of  a  general  infection.  Four  of  these,  however,  showed 
that  a  chronic  and  progressive  multiple  serositis  may  result  from  this  infection. 
Of  these  30  cases,  19  were  males  and  11  females.  The  ages  ranged  from  four 
months  to  ten  years.  Tuberculous  infection  was  noted  in  the  pericardium  on 
22  occasions ;  in  the  mitral  valve  on  4  ;  and  in  the  myocardium  on  9.  The  peri- 
carditis consisted  of  a  few  miliary  deposits  with  inflammation  around  the  base 
of  the  large  vessels  in  15  instances  ;  in  4  there  was  a  multiple  serositis  with 
general  pericardial  adhesion  ;  in  3  an  acute  general  pericarditis  with  consider- 
able thickening  of  the  pericardium.  In  one  case  the  endocarditis  was  vegetative 
in  type  ;  in  another  there  were  calcareous  deposits  in  the  valve  rings.  The 
myocardial  damage  consisted  as  a  rule  of  miliary  deposits,  but  there  were  four 
examples  in  which  there  were  caseous  areas  reaching  the  size  of  a  split  pea  in  one 
or  other  ventricular  wall. 

The  majority  of  these  cases  proved  fatal  from  acute  and  general  tuberculosis. 
Even  the  distinctive  examples  of  multiple  serositis  died  eventually  of  a  miliary 
outburst  in  the  cerebral  meninges. 

Tuberculous  Pericarditis. — The  lesions  may  be  acute  or  chronic,  general  or 
localized.     In  the  latter  case  the  deposits  are  usually  at  the  base  of  the  heart. 

The  acute  lesions  may  be  associated  with  the  exudation  of  a  large  quantity  of 
fluid  into  the  pericardium,  which  may  be  clear  or  blood-stained,  and  probably  arise 
from  a  primary  infection  through  the  coronary  bloodvessels,  though  there  may 
also  be  a  direct  extension  of  the  tuberculous  process  from  pulmonary  lesions  or 
caseating  bronchial  glands.  In  these  acute  cases  there  is  a  rise  of  temperature, 
with  the  symptoms  of  pericarditis,  and  possibly  some  pericardial  friction.  Later 
all  the  signs  of  a  large  pericardial  effusion  develop,  which  may  need  paracentesis, 
and  may  recur  after  withdrawal  of  the  fluid.  Purulent  pericardial  effusions  may 
also  occur  in  the  tuberculous,  but  in  such  cases  it  is  most  probable  that  there  has 
been  a  secondary  infection  by  microccoci  complicating  the  tuberculosis. 

Tuberculous  pericarditis  may  also  be  plastic  in  character,  and  then  tends  to 
become  chronic  and  to  relapse.  This  dry  form  gives  rise  to  pericardial  friction, 
and  the  condition  is  very  likely  to  be  looked  upon  at  first  as  rheumatic  in  nature. 
When  it  is  relapsing  in  type,  much  fibrosis  results,  and  the  clinical  course  that  is 
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seen  then  is  described  below  under  Multiple  Serositis.  The  symptoms  are  not 
obtrusive,  but  there  may  be  some  fever  and  precordial  pain,  with  dyspnoea  and  a 
rapid  pulse.     Dilatation  of  the  heart  is  not  a  striking  feature. 

The  Diagnosis  is  difficult,  and  although  the  history,  and  possibly  the  use  of 
one  of  the  tuberculin  tests — such  as,  for  example,  von  Pirquet's — may  lead  to  a  very 
probahle  surmise  as  to  the  cause  of  the  effusion,  the  actual  demonstration  will 
probably  require  experimental  inoculation  of  a  guinea-pig  with  some  of  the  fluid. 
Cultures  alone  have  repeatedly  proved  sterile.  Absence  of  valvular  disease  and  the 
presence  of  other  tuberculous  lesions  favour  the  diagnosis  of  tuberculosis. 

The  Prognosis  is  uncertain,  and  certainly  grave.  Although  in  some  cases  the 
inflammation  quiets  down  and  the  heart  recovers,  more  often  the  extensive  nature 
of  the  tuberculous  lesions  in  the  other  viscera  and  the  acute  nature  of  the  infection 
preclude  recovery. 

Tuberculous  Endocarditis. — Tuberculous  endocarditis  may  be  divided  into  an 
acute  and  chronic  form. 

Among  the  acute  cases,  we  can  at  once  dismiss  as  of  no  practical  importance 
those  in  which  minute  miliary  deposits  are  found  after  death,  usually  upon  the 
mitral  valve.  The  investigations  of  Meek,  Teissier,  Landouzy,  and  Gougerot  and 
Barbier,  have  advanced  our  knowledge  of  tuberculous  endocarditis  and  proved  the 
power  of  the  infection  to  produce  a  vegetative  endocarditis.  Such  vegetations 
need  not  be  of  large  size,  but  they  may  show  all  the  changes  of  a  tuberculous  lesion. 
Foci  of  necrosis  and  caseation  occur  with  giant  cell  formation.  Numerous 
lymphocytes  are  found  in  these  areas,  and  tubercle  bacilli  may  be  present  in  con- 
siderable numbers.  In  some  cases  tubercle  bacilli  have  been  isolated  from  the 
general  blood-stream,  but  it  more  frequently  happens  that  the  bacteria  cannot  he 
demonstrated  in  the  tissues,  although  fragments  of  the  vegetation  have  produced 
tuberculosis  in  guinea-pigs.     More  than  one  valve  may  be  affected. 

The  clinical  history  of  these  cases  is  in  no  way  remarkable  ;  they  appear  as 
examples  of  acute  endocarditis  in  which  the  active  cause  is  usually  a  matter  of 
dispute.  When  the  acute  process  subsides,  there  remains  a  case  of  chronic  valvular 
disease  of  an  origin  usually  unsuspected.  In  other  instances  the  course  of  the 
disease  is  malignant  in  type. 

Duroziez,  and  later  Teissier,  are  of  opinion  that  mitral  stenosis  may  be  a  result 
of  tuberculosis,  believing  that  in  such  cases  the  condition  is  produced  by  a  toxaemia 
rather  than  a  direct  bacterial  invasion  of  the  valve.  Following  this  view,  Landouzy 
and  Barbier  would  explain  in  this  way  some  cases  of  early  and  mysterious  mitral 
stenosis  in  childhood.  Without  denying  the  possibility  of  this,  the  writer  believes 
he  is  expressing  the  opinion  more  generally  received  in  this  country  when  he 
states  that  such  cases  are  usually  the  result  of  a  mild  and  persistent,  but  overlooked, 
rheumatic  process. 

As  with  the  pericarditis,  so  also  with  the  valvular  lesions.  It  must  not  be 
forgotten  that  such  may  arise  in  tuberculosis  as  a  result  of  secondary  infections. 

Tuberculous  Myocardial  Lesions. — These  take  the  form  of  miliary  deposits  or 
larger  caseous  nodules,  which  are  usually  met  with  in  the  wall  of  the  left  ventricle. 
They  are  not  of  clinical  importance. 

Allusion  must  here  be  made  to  the  occurrence  of  a  rapid  pulse  and  excited 
action  of  the  heart  in  some  cases  of  pulmonary  tuberculosis  in  childhood.    Some 
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observers  have  found  these  so  constant  as  to  constitute  a  diagnostic  symptom 
of  some  value.  However  this  may  be,  there  can  be  no  doubt  as  to  the  reality  of 
such  a  condition,  which  is  presumably  a  result  of  the  toxaemia,  and  it  may  lead  us 
astray  by  focussing  our  attention  upon  the  heart  and  leading  us  to  overlook  the 
pulmonary  affection.  This  rapid  action  of  the  heart  may  be  persistent  and  inde- 
pendent of  any  rise  of  temperature,  as  has  been  the  case  in  some  very  striking 
examples  under  the  writer's  care. 

On  the  other  hand,  there  is  a  converse  difficulty  to  be  remembered  in  the 
occurrence  of  pulmonary  congestion  in  severe  rheumatic  mitral  stenosis.  The 
resulting  physical  signs  in  the  lungs  are  often  exceedingly  suggestive  of  tuberculosis, 
and  the  mistake  of  diagnosing  tuberculosis  and  mitral  stenosis  under  these  cir- 
cumstances is  one  which  is  not  very  infrequently  made. 

The  occurrence  of  tuberculosis  of  the  lungs  in  mitral  stenosis  is  certainly  very 
rare  in  childhood,  but  the  combination  undoubtedly  exists. 

Tuberculous  Multiple  Serositis.— This  term  is  not  altogether  satisfactory,  and  the 
condition  which  is  under  consideration  now  is  rather  a  phase  of  infection  than  a 
definite  disease. 

The  essential  points  to  realize  are  easily  explained.  We  recognize  both  the 
occurrence  of  acute  pericarditis  and  the  fact  that  an  infection  may  produce  with 
this  acute  pericarditis  an  acute  pleurisy  or  peritonitis  or  meningitis.  We  also 
recognize  that  a  severe  serous  inflammation  may  completely  quiet  down,  and  yet 
leave  traces  of  its  presence  in  adhesions,  which  by  purely  mechanical  means  may 
embarrass  vital  organs.  In  multiple  serositis  we  have  a  condition  betwixt  the  two 
extremes.  On  the  one  hand  occur  outbursts  of  active  serous  inflammation,  subacute 
in  character,  and  on  the  other  there  occur  adhesions  the  result  of  the  quieting 
down  of  the  previous  attacks  of  the  inflammation.  There  are,  then,  in  this  con- 
dition outbreaks  of  subacute  inflammation  of  serous  membranes,  at  one  time 
pericarditis,  at  another  mediastinitis,  or  pleurisy,  or  peritonitis.  As  a  result  of  the 
pericarditis  dense  adhesions  form,  which  may  be  so  extreme  as  partially  to  strangle 
the  heart  and  gravely  embarrass  its  function.  The  pleural  inflammation  may  be 
plastic  or  associated  with  considerable  effusion.  Ascites,  a  very  constant  feature, 
may  be  the  result  of  a  chronic  perisplenitis  and  perihepatitis,  or  be  caused  by  the 
embarrassed  cardiac  action,  or  both  agencies  combined. 

A  description  of  the  chief  lesions  found  at  a  post-mortem  examination  of  one 
of  these  cases  will  show  the  final  results  of  this  process. 

The  necropsy  showed  that  there  was  pericardial  thickening  of  great  density, 
with  mediastinitis  and  some  caseous  deposits  between  the  pericardial  layers. 
The  heart  was  small,  and  there  was  some  thickening  of  the  mitral  valve.  Both 
pleurae  were  densely  adherent,  and  the  lungs  were  contracted,  congested,  and 
studded  with  miliary  tubercles.  There  was  much  fluid  in  the  abdomen,  with 
extreme  hepatic  and  moderate  splenic  enlargement.  Perisplenitis  and  perihepa- 
titis were  present,  and  there  was  also  recent  tuberculous  meningitis.  The  illness 
had  extended  over  six  years. 

"  Multiple  serositis  "  is  not  a  good  term,  for  it  is  obvious  that  many  instances 
of  inflammation  of  several  serous  membranes  occur  without  the  classical  symptoms 
of  the  condition  under  consideration.     The  particular  serous  inflammation  that 
dominates  these  cases  is  the  chronic  pericarditis  with  mediastinitis  leading  to  dense  • 
and  practically  complete  adhesion. 

Such  a  result  may  follow  rheumatism,  but  tuberculosis,  with  its  tendency  to 
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run  a  chronic  and  relapsing  course  and  to  the  production  of  much  fibrosis,  in 
particular  favours  the  development  of  multiple  serositis. 

Symptomatology. — The  symptoms  may  be  conveniently  classed  into  three 
periods  :  those  of  the  original  illness  ;  of  the  developed  disease  ;  and  the  terminal 
phase. 

The  original  illness  is  a  pericarditis,  usually  of  the  dry  kind  ;  there  are  pericardial 
friction,  fever,  and  other  symptoms  of  this  condition.  This  phase  of  the  illness 
may  not  come  under  observation,  the  disturbance  of  health  being  overlooked ;  but 
when  it  does  the  diagnosis  usually  inclines  to  that  of  rheumatism,  particularly 
if  there  should  be  at  the  same  time  some  endocarditis.  Suspicion  will,  however,  be 
aroused  if  there  are  no  other  symptoms  or  no  previous  history  of  rheumatism,  and 
if,  on  the  other  hand,  there  are  clear  indications  of  tuberculosis.  The  pericarditis 
may  be  prolonged  in  duration,  though  subacute  in  character. 

The  second  stage  varies  greatly  in  duration,  and  the  usual  history  is  that  the 
child  disappears  from  observation,  and  comes  back  with  the  symptoms  well 
developed.  Should  the  course  be  unusually  rapid,  the  next  event  is  probably  a 
left-sided  pleurisy,  which  may  closely  follow,  or  even  accompany,  the  pericarditis, 
and  be  equally  obstinate.  The  area  of  cardiac  dulness  is  now  found  to  be  increased, 
and  the  percussion  note  unusually  dull.  In  particular,  attention  should  be  directed 
to  the  upward  increase  of  the  cardiac  dulness. 

The  heart  sounds  are  muffled  and  rapid. 

The  liver  is  greatly  enlarged,  and  ascites,  and  later  dropsy,  appear.  The  large 
veins  in  the  neck  are  distended,  and  there  is  well-marked  orthopnoea.  The  striking 
feature  of  this  period  is  the  recurrent  ascites. 

The  last  stage  is  one  of  active  tuberculosis.  Headache,  convulsions,  coma, 
and  vomiting,  the  result  of  a  terminal  tuberculous  meningitis,  may  close  the  illness. 
The  temperature  chart  shows  no  striking  features  in  these  cases,  and  there  may  be 
a  subnormal  variation  of  some  extent  for  months  before  a  terminal  rise  due  to  the 
acute  exacerbation  of  tuberculosis. 

When  the  course  of  the  illness  is  more  chronic,  there  may  be  long  bouts  of 
moderate  fever  coincident  with  outbreaks  of  local  inflammation.  Thus,  in  one  case 
there  were  three  attacks  of  pericarditis,  many  attacks  of  pleurisy,  and  some  outbursts 
of  abdominal  pain  suggestive  of  local  peritonitis. 

The  course  of  the  illness,  when  once  thoroughly  developed,  is  steadily,  though 
often  slowly,  downhill,  and  the  most  striking  symptom  a  recurrent  ascites,  which 
requires  repeated  tapping.  Gradually  the  child  becomes  emaciated,  with  a  large 
abdomen,  increasing  dyspnoea,  and  general  weakness.  Death  may  result  from 
tuberculous  meningitis,  which  has  been  the  cause  in  every  fatal  instance  under  the 
writer's  observation. 

Diagnosis. — This  is  difficult  for  three  chief  reasons  :  The  rarity  of  the  com- 
plaint ;  the  difficulty  of  getting  an  accurate  history  of  the  commencement  of  the 
illness  ;  and  the  outstanding  enlargement  of  the  liver. 

It  is  very  necessary  in  making  the  diagnosis  to  keep  before  one's  mind  the 
cardinal  features  of  multiple  serositis — viz.  :  (1)  The  evidences  of  adherent  peri- 
cardium ;  (2)  the  striking  enlargement  of  the  liver  and  the  ascites  ;  (3)  the  recurrent 
exacerbations  of  local  inflammation. 

Simple  adherent  pericardium,  then,  will  be  excluded  by  the  evidence  of  recurrent 
signs  of  active  pericarditis  and  pleurisy,  and  guided  by  the  three  cardinal  signs 
we  are  more  likely  to  escape  from  the  danger  of  mistaking  the  enlarged  liver  either 
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for  a  primary  disease  of  that  organ  or  for  some  tumour  arising  in  the  neighbourhood 
and  pushing  the  liver  forward. 

Congenital  visceral  syphilis,  with  cirrhosis  of  the  liver  and  ascites,  may  be 
suspected,  but  in  these  cases  there  will  be  no  evidence  of  an  adherent  pericardium, 
and  there  may  be  well-marked  jaundice.  Banti's  disease  will  be  differentiated  by 
the  absence  of  signs  of  pericardial  adhesion,  recurrent  pericarditis,  or  pleurisy. 

The  Prognosis  is  grave.  It  seems  possible  that  the  condition  may  stop  short 
of  the  declared  disease,  but  when  the  cardinal  features  are  present  the  course  of  the 
illness  is  downhill,  though  variable  in  its  duration.  The  shortest  course  under  the 
writer's  observation  has  been  nine  months  from  the  initial  pericarditis  ;  the  longest 
remained  in  the  second  stage  for  over  five  years. 

Treatment. — This  would  appear  to  be  entirely  palliative.  It  is  possible  that 
tuberculin  in  the  future  may  prove  of  some  service,  but  at  present  there  appears  no 
evidence  of  its  value.  Brauer's  operation  for  freeing  the  pericardium  from  external 
adhesion  is  not  likely  to  be  of  service  in  young  children  with  flexible  chest  walls. 
In  a  boy  of  sixteen  operated  upon  by  Trotter — a  case  which  would  seem  to  be  of  this 
nature — there  followed  distinct  improvement,  and  at  the  time  of  writing,  three 
years  later,  he  is  still  able  to  lead  a  comfortable  life. 

In  one  case  a  Talma-Morison  operation  was  done,  but  this  was  not  a  tuberculous 
case,  and  no  real  improvement  followed. 

Typhoid  Fever. — In  general  terms  it  may  be  asserted  that  the  heart  seldom  suffers 
greatly  in  typhoid  fever  of  childhood,  and  upon  this  depends  one  of  the  elements  in 
the  favourable  prognosis  that  can  usually  be  given  in  such  cases.  There  are,  however, 
notable  exceptions,  and  death  may  result  from  a  sudden  or  unexpected  collapse 
with  extreme  cardiac  failure,  or  from  repeated  attacks  of  acute  dilatation,  or  from 
a  condition  of  irritable  weakness  termed  by  Mdussous  the  "  ataxic-dynamic 
form,"  which  Berndeine  and  Wuillaume  look  upon  as  the  direct  result  of  the 
action  of  the  typhoid  poisons  upon  the  nervous  centres. 

In  an  outbreak  of  typhoid  fever  under  observation,  when  the  first  definite  day 
of  the  disease  could  be  accurately  ascertained  by  the  temperature  chart,  the  writer 
noticed  a  remarkable  feebleness  of  the  heart  for  some  days  after  the  first  evidence 
of  the  toxaemia.  Both  endocarditis  and  pericarditis  may  be  a  direct  result  of  the 
typhoid  infection,  but  they  are  rare  occurrences  and  the  pericarditis  usually  of 
mild  degree.  On  the  other  hand,  secondary  infections  may  produce  a  fatal  sup- 
purative pericarditis. 

The  most  important  changes,  however,  are  found  in  the  myocardium,  and  take 
the  form  of  fatty  changes  in  the  muscular  fibres,  with  interstitial  inflammation  and 
cellular  infiltration  of  the  supporting  framework. 

Symptomatology — Sudden  Collapse.— This  is  a  rare  occurrence  in  childhood, 
and  most  likely  to  occur  after  some  unusually  severe  diarrhoea,  or  even  after  one 
very  copious  motion.  The  child's  face  turns  ashen,  respiration  becomes  hurried 
and  sighing,  the  pulse  fails  at  the  wrist,  and  the  heart  sounds  can  hardly  be  dis- 
tinguished. Death  may  occur  almost  at  once,  or  the  child  lie  collapsed  and  nearly 
pulseless  for  an  hour  or  more,  and  then  expire.  Minor  degrees  of  the  condition 
recover  with  extreme  care  in  nursing. 

The  ataxic  dynamic  form  of  Moussous  is  liable  to  occur  in  nervous  children. 
About  the  twelfth  day  the  pulse  becomes  much  more  rapid  (130  to  150),  but  is 
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regular,  and  the  cardiac  sounds  clear  and  rapid.  With  this  there  are  restlessness 
and  delirium.     As  the  strength  fails,  collapse  supervenes. 

The  myocardial  form  is  to  be  suspected  when  the  pulse  and  heart  become  unduly 
rapid  for  the  stage  and  severity  of  the  attack.  This  feeble  action,  which  is  accom- 
panied by  some  dilatation  and  weak  heart  sounds,  may  remain  for  days  an  anxiety 
to  the  attendant,  and  may  be  complicated  by  sudden  attacks  of  increased  dilatation 
with  collapse,  in  one  of  which  death  may  occur. 

In  these  there  are  general  muscular  prostration,  rapid  breathing,  livid  pallor, 
cold  extremities,  scanty  urine,  and  pulmonary  oedema.  The  liver  is  enlarged  and 
slightly  tender.  Such  collapses  may  be  recovered  from,  and  on  more  than  one 
occasion. 

In  some  cases  the  pulse  remains  rapid  and  irregular  for  weeks  after  an  attack 
of  typhoid  fever,  and  Mollard  has  demonstrated  in  such  a  condition,  where  death 
had  resulted  from  an  intercurrent  disorder,  evidences  of  myocarditis.  Sudden  death 
during  convalescence  is  exceedingly  rare  in  childhood,  and  a  slow,  irregular  pulse 
at  thi :,  time,  though  at  first  alarming,  is  of  good  augury. 

Treatment. — Much  in  treatment  will  depend  upon  skilful  nurses,  and  they 
need  not  only  to  be  skilled,  but  to  be  blessed  with  an  intelligence  that  rises  above 
the  execution  of  mere  hospital  routine. 

The  fulminant  cases  would  appear  to  react  to  no  treatment ;  powerful  stimu- 
lants, oxygen,  digitalin,  strychnine,  adrenalin,  and  camphor,  have  all  been  tried 
without  success.  The  nurses  must  be  closely  on  the  watch  for  any  premonitory 
warnings  of  such  a  condition,  as  shown  by  unusual  collapse  after  movement  or 
after  the  exertion  of  defaecation.  The  writer  believes  that  he  was  able  to  avert 
a  catastrophe  in  a  case  of  this  kind.  The  patient,  a  little  boy,  had  lost  his  sister 
from  a  sudden  collapse,  and  he  himself  had  shown  serious  heart  failure  after  the 
exertion  of  a  large  motion.  Constipation  was  produced  by  opium,  and  then,  after 
free  stimulation,  the  bowels  were  opened  by  cautiously  given  enemata.  The  child 
made  a  complete  recovery. 

The  more  common  forms  of  dilatation  of  the  heart  will  be  dealt  with  by  cardiac 
tonics  and  extreme  care  in  the  nursing.  Tepid  baths  are  recommended  by 
Moussous  and  others,  Moussous  advising  that  the  child  should  be  kept  in  the  bath 
for  three  or  four  hours  at  a  stretch. 

Measles. — There  is  considerable  difficulty  in  defining  the  part  that  measles  plays 
as  a  factor  in  heart-  disease.  The  writer  has  records  of  a  considerable  number  of 
examples  of  valvular  disease  in  which  the  only  previous  illness  known  was  this 
exanthem,  but  these  cases  were  all  of  the  rheumatic  type,  in  that  they  showed  the 
usual  tendency  to  other  rheumatic  manifestations  and  to  relapses.  It  would  seem 
reasonable  to  believe  that  during  the  sore  throat  of  measles  the  rheumatic  infection 
had  gained  access  to  the  system.  It  is  also  indisputable  that  pyo -pericarditis  may 
occur,  but  this  is  probably  pneumococcal  and  associated  with  complicating  broncho- 
pneumonia or  empyema. 

On  the  other  hand,  myocarditis  has  been  described  in  fatal  cases  of  measles, 
and  it  cannot  be  denied  that  neuro-muscular  damage  may  sometimes  result  as  the 
direct  effect  of  the  disease. 

Clinical  evidence  certainly  points  to  the  occurrence  of  a  remarkable  tachycardia 
as  an  occasional  event  during  the  acute  stage  of  the  disease,  lasting  for  some  weeks 
in  the  convalescence. 
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Paroxysmal  tachycardia  has  also  been  recorded  as  a  sequela. 

The  Treatment  will  consist  in  additional  precautions  during  and  after  con- 
valescence. In  cases  in  which  there  is  a  question  of  a  return  to  winter  games  of  a 
violent  form,  due  care  should  be  taken  that  the  heart  has  resumed  its  normal 
condition  ;  otherwise  there  may  follow  troublesome  dilatation  and  tachycardia. 

Influenza. — Influenza  resembles  diphtheria  in  the  profound  damage  that  it  may 
do  to  the  neuro-muscular  structures  of  the  heart,  while  endocarditis  and  pericarditis 
would  appear  exceptional  events. 

The  Pathological  Changes  that  have  been  observed  are  chiefly  those  of  fatty 
degeneration  of  the  cardiac  muscle. 

Symptomatology. — In  infancy  there  may  be  rapid  cardiac  failure,  associated 
with  severe  influenzal  toxaemia.  Lividity,  vomiting,  cold  extremities,  and  rapid 
panting  breathing,  occur  with  feeble,  irregular  heart  sounds  and  some  dilatation. 
Death  may  occur  in  a  condition  of  profound  collapse. 

Even  in  later  childhood  this  condition  may  occur,  and  death  result  from  syncope. 
Recovery  in  these  cases  is  slow,  and  relapses,  which  may  even  prove  fatal,  are  prob- 
able. If  undue  exertion  is  indulged  in,  palpitation,  precordial  discomfort,  and 
dyspnoea,  reappear,  and  with  these  a  recurrence  of  dilatation. 

A  relapse  of  influenzal  dilatation  of  the  heart,  when  it  is  severe,  gives  perhaps 
the  most  striking  clinical  picture  of  acute  asystole  in  childhood.  The  temperature 
may  not  rise  above  the  normal,  but  the  pulse  runs  up  to  100  or  120  to  the  minute 
and  is  small  and  easily  compressible.  There  are  orthopncea,  panting  respiration, 
and  heart  pain.  The  cardiac  impulse  may  be  felt,  tapping  in  character,  in  the 
anterior  axillary  line,  and  the  cardiac  dulness  is  much  enlarged  transversely.  The 
first  sound  is  short,  and  may  be  followed  by  a  soft  systolic  murmur  ;  the  pulmonary 
second  sound  is  accentuated.  A  very  striking  phenomenon  is  the  rapid  enlarge- 
ment of  the  liver,  which  is  a  valuable  index  of  the  degree  of  cardiac  failure.  The 
face  is  livid  and  the  expression  anxious.  Slight  oedema  of  the  ankles,  oedema  of 
the  pulmonary  bases,  vomiting,  restlessness,  wandering  delirium,  and  diminution 
in  the  output  of  urine,  complete  the  signs  of  the  acute  heart  failure. 

A  good  many  observers  have  directed  attention  to  the  development  of  a  harsh 
basal  murmur  as  a  result  of  influenza.  The  explanation  of  this  is  very  obscure. 
To  the  writer  it  seems  possible  that  some  cases  of  supposed  patent  ductus  arteriosus 
are  of  this  nature.  In  three  children  in  which  a  curious  harsh  murmur,  with  a 
maximum  at  the  level  of  the  third  left  costal  cartilage,  was  audible,  this  diagnosis 
had  been  made,  but  in  each  there  had  been  previously  no  hint  of  congenital  heart 
disease,  and  the  cardiac  symptoms  had  dated  from  an  attack  of  influenza.  In 
two  of  these  cases  some  three  or  four  years  later  the  diastolic  element  of  the  murmur 
had  been  lost,  but  there  was  still  some  remnant  of  the  harsh  grating  sound  in 
systole.  It  must  be  admitted  that  the  physical  signs  of  a  patent  ductus  arteriosus 
may  also  alter  in  the  course  of  time,  but  it  was  a  remarkable  fact  that  in  each  of 
these  cases  influenza  had  been  looked  upon  as  the  exciting  cause  of  the  heart 
affection,  and  that  in  one  the  doctor  who  had  attended  the  child  from  birth  was 
confident  there  had  been  no  congenital  lesion. 

The  Diagnosis  is  a  difficult  one  unless  there  is  clear  evidence  of  an  epidemic  of 
influenza  in  the  house.  The  pains  in  the  limbs  and  sore  throat  are  suggestive  of 
rheumatism,  and  there  is  no  doubt  that  a  certain  number  of  cases  diagnosed  as 
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influenzal  are  in  reality  rheumatic.  The  most  suggestive  signs  are  the  absence  of 
a  valvular  lesion  and  the  presence  of  dilatation  and  cardiac  weakness  closely  re- 
sembling that  found  in  diphtheria  associated  with  a  strong  influenzal  history,  and 
tendency  to  relapse. 

Prognosis.— In  the  fulminating  cases  of  infancy  it  is  almost  hopeless.  In  the 
less  severe  cases  recovery  is  slow,  and  often  uncertain  for  some  weeks  owing  to  the 
tendency  to  relapses.  In  almost  all  cases  recovery  is  slow,  and,  though  eventually 
complete,  needs  patience  and  care. 

Treatment. — In  the  fulminant  cases  oxygen,  digalen,  strychnine,  camphor, 
and  stimulants,  have  all  been  tried,  but  the  reaction  to  any  remedy  is  of  the  slightest. 

In  the  severe  cases  the  treatment  is  conducted  upon  the  lines  of  cardiac  dilatation 
from  any  cause,  but  especial  stress  must  be  laid  upon  the  mysterious  tendency  to 
relapse,  for  this  emphasizes  the  extreme  caution  that  is  needed  in  relaxing  any 
precautions  for  the  avoidance  of  exertion.  Should  the  heart  return  to  its  normal 
dimensions,  absolute  rest  must  be  persevered  with  for  at  least  a  month,  and  each 
forward  step  carefully  studied. 

In  the  milder  forms,  which  are  sometimes  overlooked,  and  then  apt  to  be  com- 
plicated by  heart  strain,  great  patience  is  required.  If  they  are  subjected  to  any 
overstrain,  rapidity  and  irregularity  of  action,  and  some  dilatation,  will  certainly 
follow.  The  child  becomes  breathless  and  nervous,  and  the  recovery  will  be 
delayed,  possibly  for  months.  On  the  other  hand,  with  rest  and  the  use  of  mild 
tonics  recovery  generally  occurs,  and  is  eventually  complete. 

Congenital  Syphilis. — There  has  been  considerable  divergence  of  opinion  ex- 
pressed as  to  the  influence  of  congenital  syphilis  in  the  production  of  heart  disease 
in  childhood,  and  it  is  possible  that  its  importance  has  been  under-rated. 

Pathology. — In  1899  the  writer  published  two  cases  of  acquired  cardiac  syphilis 
which  illustrated  the  fact  that  acute  changes  may  be  present  in  the  heart  wall 
which  are  not  apparent  on  naked-eye  examination.  These  changes  were  both 
parenchymatous  and  interstitial,  and  he  attributed  the  heart  failure  in  these  cases 
to  the  microscopic  lesions  rather  than  to  the  obvious  and  gross  aortitis  that  was 
present.  Since  that  date  Mracek,  Adler  and  Wertheim  have  directed  attention 
to  the  same  feature  in  congenital  syphilis,  and,  further,  Wertheim  has  demonstrated 
the  Treponema  pallidum  in  these  focal  lesions. 

The  pathological  changes  are  of  three  kinds  : 

1.  Endarteritis  obliterans  of  the  smaller  coronary  vessels. 

2.  Fatty  and  other  degenerative  changes  in  the  muscular  fibres. 

3.  Cellular  exudation  between  the  muscular  bundles  and  around  the  blood- 

capillaries. 

These  changes  have  been  noted  in  the  hearts  of  infants  suffering  from  severe 
hereditary  syphilis,  who  have  sometimes  died  unexpectedly,  and  in  whom  no 
cardiac  lesion  had  been  suspected. 

Upon  these  grounds  it  is  claimed  that  more  cases  of  irregular  and  feeble  heart's 
action  in  childhood  are  the  result  of  this  infection  than  is  generally  suspected.  It 
is  also  claimed,  and  apparently  with  some  good  evidence  in  its  support,  that  con- 
genital syphilis  is  one  cause  of  congenital  heart  disease,  either  by  producing  arrest 
of  development  or  foetal  endocarditis,  or  a  combination  of  the  two  lesions. 

It  follows  that,  if  in  a  case  of  congenital  syphilis  we  are  led  to  believe  there  are 
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signs  of  myocardial  disease,  mercurial  treatment  should  be  persisted  with  steadily 
and  actively  until  there  is  real  and  continued  improvement. 

Meningococcal  Infection. — This  is  an  exceedingly  rare  event.  Westonhoffer 
reports  such  a  case  in  a  child  of  one  year  suffering  from  the  epidemic  form  of  cerebro- 
spinal fever.  Weichselbaum  and  Ghon  describe  another  in  a  girl  of  nine  years. 
In  both  instances  there  was  a  meningococcal  septicaemia,  with  lesions  in  the 
respiratory  tract  as  well  as  in  the  cerebral  meninges  and  heart.  The  type  of 
endocarditis  was  malignant,  and  the  symptoms  were  lost  in  those  of  the  general 
meningococcal  septicaemia. 

The  prognosis  in  such  cases  must  be  practically  hopeless,  seeing  the  severity 
and  multiplicity  of  the  lesions. 

The  treatment  consists  in  the  early  use  of  a  serum  such  as  Flexner's  as  soon  as 
the  diagnosis  is  made  from  blood-culture  or  from  the  cerebro-spinal  fluid. 
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CHRONIC  HEART  DISEASE. 

There  may  at  first  sight  seem  to  be  little  difference  between  chronic  rheumatic 
or  other  forms  of  carditis  and  chronic  heart  disease  ;  but  there  is  considerable  im- 
portance in  the  distinction,  even  if  it  only  serves  to  emphasize  one  of  the  most 
striking  of  all  differences  between  cardiac  disease  in  childhood  and  adult  life. 

This  is  the  susceptibility  of  childhood  to  infections,  the  result  of  which  is  that 
the  course  of  chronic  heart  disease — that  is,  of  mechanical  embarrassment  of  that 
organ  by  the  scars  of  a  former  active  carditis — is  continually  altered  and  imperilled 
by  new  waves  of  active  disease. 

When  this  difference  has  been  thoroughly  realized,  it  becomes  apparent  that  the 
chronic  heart  disease  of  childhood  and  adult  life  differ  only  in  details. 

The  importance  of  active  infection  is  well  illustrated  by  the  result  of  an  analysis 
of  100  fatal  cases  of  heart  disease  due  to  rheumatism  under  twelve  years  of  age, 
in  eighty-six  of  which  there  was  evidence  of  active  disease  at  the  necropsy.  It  is 
this,  as  pointed  out  before,  which  makes  the  prognosis  of  this  form  of  morbus  cordis 
so  uncertain,  for  every  attack  of  fresh  infection  tends  to  produce  in  a  greater  or  less 
degree  some  measure  of  asystole.  In  adult  life  the  tendency  to  active  cardiac 
rheumatism  diminishes,  and  we  repeatedly  meet  with  examples  of  chronic  heart 
disease  in  which  the  final  stages  are  the  result  of  the  failure  of  the  heart  to  struggle 
against  the  burden  it  bears  of  mechanical  imperfections  produced  by  a  disease 
of  which  the  activity  has  died  down  years  before.  This  is  the  condition  meant  here 
by  "  chronic  heart  disease." 

The  great  majority  of  cases  of  chronic  heart  disease  that  prove  fatal  in  childhood 
are  examples  of  this  condition  complicated  by  renewed  infection.  Yet  a  number 
still  remain  in  which  there  is  no  fresh  attack  of  rheumatism,  and  it  is  with  these, 
and  with  those  due  to  other  healed  infections,  that  this  section  is  concerned. 
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Chronic  Myocardial  Disease. 

This  condition  may  follow  various  infections,  notably  rheumatism,  diphtheria, 
and  influenza. 

Symptomatology. — Whatever  the  cause,  the  results  are  much  the  same. 
There  is  usually  pallor,  and  with  it  nervousness,  lack  of  muscular  power,  dyspnoea 
on  exertion,  and  a  tendency  to  palpitation  and  syncope.  The  pulse  is  increased 
in  rate,  often  irregular,  and  much  affected  by  posture.  The  heart  is  enlarged,  the 
impulse  feeble  and  ill-defined,  the  cardiac  first  sound  short,  the  pulmonary  second 
sound  accentuated,  and  a  systolic  murmur,  with  its  maximum  external  to  the  nipple 
or  at  the  base,  may  be  audible. 

The  progress  to  recovery  may  be  slow,  and  in  some  cases  permanent  weakness 
and  instability  of  action  remains.  More  frequently,  after  prolonged  rest  and 
avoidance  of  overstrain,  the  heart  becomes  stronger,  and  eventually  recovers,  to 
all  appearances  completely.  This  is  presumably  a  result  of  hypertrophy  and 
increased  efficiency  of  the  healthy  muscle.  These  cases  are  closely  related  to  those 
which  are  described  later  under  functional  or  neuro-muscular  affections. 

Chronic  Valvular  Disease. 

Mitral  Regurgitation  may  produce  no  obvious  impairment  of  health  or  strength, 
and,  except  for  the  systolic  bruit — over-attention  to  which  has  been  the  cause 
of  much  needless  anxiety — may  leave  no  evidence  of  cardiac  damage. 

Among  these  slight  cases  are  a  considerable  number  in  which,  in  the  course  of 
years,  the  murmur  may  disappear  and  no  trace  of  disease  be  left.  It  is  remarkable, 
if  sufficient  care  is  taken  in  the  original  illness,  what  recuperative  power  the  heart 
possesses  in  this  condition. 

If  the  lesion  is  a  considerable  one,  there  must  necessarily  be  hypertrophy  of  the 
left  ventricle,  but  the  compensation  may  be  complete,  and  all  symptoms  remain 
in  abeyance.  When,  on  the  other  hand,  the  pericardium  and  heart  wall  have 
been  severely  damaged,  mitral  regurgitation  may  be  a  serious  condition,  and 
follow  a  disastrous  course.  Compensation  may  then  never  be  properly  established, 
and  only  reach  a  degree  sufficient  to  maintain  an  imperfect  circulation  when  the 
child  is  leading  the  life  of  an  invalid.     The  outlook  in  such  cases  is  almost  hopeless. 

The  aspect  of  the  child  is  that  characteristic  of  mitral  disease,  and  orthopncea  is 
a  frequent  symptom.  The  pulse  is  rapid,  and  may  be  very  irregular.  The  prsecordia 
projects  from  the  pressure  of  the  enlarged  heart,  the  impulse  of  which  is  diffuse, 
though  often  forcible  and  felt  as  far  out  as  the  left  axilla.  There  may  also  be  signs 
suggestive  of  pericardial  adhesions.  The  cardiac  dulness  is  greatly  increased,  and 
there  may  be  a  systolic  thrill,  or,  if  the  lesion  is  a  combination  of  regurgitation  and 
stenosis,  a  short  presystolic  thrill  felt  over  the  impulse.  At  the  impulse,  in  the 
left  axilla  and  at  the  back  a  loud,  long  systolic  murmur  is  audible.  Evidences 
of  asystole  are  shown  by  the  large  cervical  veins,  enlarged  and  tender  liver,  con- 
gested pulmonary  bases,  and  dropsy.  The  digestion  is  impaired  by  the  chronic 
congestion  of  the  gastric  mucosa.  The  urine  is  scanty  and  albuminous.  Attacks 
of  severe  dyspnoea  with  cyanosis  occur  not  infrequently  at  night,  due  to  the 
engorgement  of  the  right  side  of  the  heart.  In  many  cases  the  labouring  right 
ventricle  produces  a  forcible  epigastric  pulsation.     The  illness  may  be  protracted, 
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and  partial  improvement  occur,  only  to  fail  again  when  the  child  is  released  from 
the  skilful  nursing  and  treatment. 

It  becomes  apparent  that  the  heart  is  too  much  injured  to  react  to  any  remedies, 
and  the  end,  though  often  delayed  for  many  months,  approaches  inevitably  either 
by  complete  asystole  resulting  from  progressive  weakness  the  result  of  prolonged 
suffering  and  inability  to  take  food,  or  from  an  acute  outbreak  of  carditis. 

In  all  forms  of  failure  of  compensations  general  wasting  is  a  common 
symptom. 

Mitral  Stenosis. — When  mitral  stenosis  is  the  prominent  lesion,  the  course 
is  rather  different.  Tachycardia  and  palpitation  are  more  common,  anginal  attacks, 
probably  originating  in  the  right  heart,  more  likely.     Eepeated  bronchitis  is  a 


Fig.  48. — Electro-Cardiogram  showing  Auricular  Fibrillation  in  Mitral  Stenosis. 

(Lewis.) 

In  these  tracings  it  will  be  seen  that  (P)  the  auricular  contraction  is  absent,  and  replaced  by  a 

series  of  undulations  before  (R). 

striking  symptom  in  some  of  these  cases,  and  may  be  the  starting-point  of  a  complete 
breakdown.  If  pulmonary  congestion  is  severe,  haemoptysis  may  occur.  The 
great  embarrassment  of  the  right  heart  in  failing  mitral  stenosis  leads  to  ante- 
mortem  thrombosis,  and  infarction  may  then  result,  producing  haemoptysis  or 
haematuria,  or  enlargement  of  the  spleen  with  pain,  or,  again,  a  sudden  hemiplegia, 
which  may  either  remain  permanently  or  recover.  Extreme  irregularity  of  the  pulse 
from  the  supervention  of  auricular  fibrillation  may  develop,  and  in  these  cases  the 
pulse  is  always  of  singularly  small  volume.  With  the  supervention  of  asystole  the 
presystolic  murmur  gradually  disappears,  and  the  pulmonary  second  sound 
becomes  fainter. 

Instead  of  the  presystolic  rumbling  murmur,  a  diastolic  blowing  murmur  may 
appear ;  but  it  must  be  insisted  that  a  to-and-fro  mitral  murmur  may  occur  in 
severe  mitral  regurgitation  without  any  stenosis,  and  it  would  be  an  error  to  suppose 
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that  in  childhood  this  diastolic  mitral  murmur  was  necessarily  an  evidence  of 
contraction  of  the  mitral  valve. 

Ascites  may  anticipate  other  dropsical  symptoms,  and  he  associated  with  a  mucli 
enlarged  and  hard  liver.  A  rare  event  is  paralysis  of  the  left  recurrent  laryngeal 
nerve  from  pressure  of  an  enlarged  left  auricle.  Lastly,  in  some  cases  there  is 
extraordinary  vitality  in  spite  of  the  failing  circulation,  and  the  terrible  spectacle 
may  be  seen  of  a  child  with  gangrenous  fingers  or  toes  still  clinging  to  life. 

Compensated  Mitral  Stenosis  of  moderate  severity  may  show  no  obvious  symp- 
toms, but  as  compared  with  the  milder  mitral  regurgitation  is  a  more  treacherous 
lesion.  Growth  is  often  stunted,  the  high-coloured  cheeks  and  lips  are  frequently 
cyanosed,  the  child  is  more  nervous,  more  liable  to  suffer  from  palpitation  and 
dyspnoea  upon  exertion.  Over-exertion  may  bring  on  dangerous  tachycardia,  and 
slight  chills  cause  bronchitis. 

It  has  already  been  mentioned  that  dropsy  is  not  as  frequent  or  severe  in 
cliildhood  as  in  adult  life,  and  the  explanation  put  forward  is  that  heart  failure  in 
the  former  is  not  so  often  passive  as  the  result  of  active  disease.  Experimental 
evidence  of  recent  years  has  tended  to  cast  doubt  upon  the  influence  of  mechanical 
embarrassment  in  producing  dropsy.  The  writer  is,  however,  convinced  from 
clinical  evidence  that  it  is  an  important  factor,  and  this  is  borne  out  by  an  analysis 
of  twenty-five  cases  of  severe  cardiac  dropsy  in  childhood.  The  great  feature  in 
these  cases  was  the  occurrence  of  severe  valvular  lesions  or  mechanical  embarrass- 
ment from  great  pericardial  adhesions.  If  with  these  there  is  a  strong  heart  rather 
than  one  damaged  by  virulent  infection,  dropsy  will  occur.  Doubtless  the  healthy 
tissues  and  the  young  bloodvessels  are  agents  in  preventing  an  extreme  degree 
of  this  dropsy. 

In  childhood  we  can  readily  differentiate  a  group  of  mitral  cases  in  which  dropsy 
and  ascites  are  predominant  features,  and  this  not  necessarily  with  any  great 
engorgement  of  the  bases  of  the  lungs.  In  these  cases  we  find  the  liver  greatly 
enlarged  and  very  hard,  and  there  results  a  difficulty  in  the  portal  circulation 
favouring  ascites.  It  is  probably  correct  to  suspect  in  many  of  them  the  complica- 
tion of  an  adherent  pericardium. 

Aortic  Regurgitation. — 1.  The  solitary  lesion  is  probably  rare.  Six  cases  under 
the  writer's  care  in  which  there  was  no  clinical  evidence  of  mitral  disease  resembled 
one  another  very  closely.  Three  were  of  mild  degree  and  compensated,  showing  no 
symptoms  except  some  pallor  and  breathlessness  on  active  exertion.  The  condition 
of  the  heart  and  pulse  were  characteristic. 

The  patients  more  severely  affected  are  aneemic  and  subject  to  attacks  of  gid- 
diness, epistaxis,  and  actual  syncope.  They  are  also  extremely  nervous,  and  suffer 
from  attacks  of  heart  pain.  Sudden  death  may  occur.  If  the  history  of  such 
cases  is  traced  through  adolescence  to  adult  life,  it  will  be  found  that  some 
patients  develop  acute  and  repeated  attacks  of  angina  under  thirty  years  of  age, 
and  may  die  in  one  of  these  attacks. 

The  pulse  may  be  so  collapsing  in  childhood  as  to  disappear  from  the  finger 
when  the  hand  is  raised  above  the  head. 

The  aortic  regurgitant  murmur  is  particularly  liable  to  be  overlooked  in  child- 
hood, apparently  because  it  may  be  most  audible  to  the  left  of  the  sternum,  or 
sometimes  is  heard  only  in  the  epigastrium  or  immediately  behind  the  sternum. 

2.  The  combined  mitral  and  aortic  lesions  (regurgitations)  form  the  most  im- 
portant group  of  cases.    The  condition  is  a  serious  one.    Of  thirty-five  patients  under 
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the  writer's  observation,  thirteen  have  died,  the  oldest  at  the  age  of  fifteen  years. 
The  usual  cause  of  death  is  an  intercurrent  attack  of  carditis,  and  it  is  the  writer's 
experience  that  this  lesion  is  more  liable  to  be  complicated  in  adult  life  by  the 
supervention  of  malignant  endocarditis  than  any  other. 

The  symptoms  of  this  group  fall  into  two  classes — those  in  which  the  aortic 
lesion  is  prominent,  and  those  in  which  the  mitral  is  the  essential  one.  The  former 
will  be  recognized  by  giddiness,  epistaxis,  nervousness,  pallor,  and  other  evidences 
of  aortic  regurgitation,  and  the  heart  and  pulse  will  confirm  this  lesion.  The  latter 
will  show  mitral  symptoms. 

The  Diagnosis  rests  upon  the  physical  signs  pointing  to  the  combined  lesion, 
and  the  aortic  regurgitant  bruit  to  the  left  of  the  sternum  must  not  be  mistaken  for 
a  pulmonary  regurgitation,  which,  apart  from  a  rare  congenital  condition,  is  prac- 
tically unknown  in  childhood. 

Aortic  Stenosis. — This  is  a  rare  lesion  at  all  ages,  but  more  particularly  so  in 
childhood,  because  we  do  not  meet  with  the  syphilitic  and  degenerative  diseases  of 
the  aortic  valve  associated  with  calcareous  deposits. 

As  is  the  case  with  mitral  stenosis,  this  lesion,  which  is  almost  invariably 
rheumatic,  may  be  a  pure  stenosis  or  supervene  upon  a  previous  aortic  regurgi- 
tation. 

Symptoms  are  in  abeyance  when  compensation  is  well  established,  but  if  the 
heart  commences  to  fail,  pain  of  an  anginal  type  is  complained  of,  and  fainting 
attacks  may  occur,  with  dyspnoea. 

The  pulse  is  small  and  slow  and  the  wave  prolonged.  There  are  marked  hyper- 
trophy of  the  left  ventricle,  and  a  forcible  impulse. 

The  characteristic  murmur  is  a  harsh  systolic  bruit,  and  there  may  be  a  systolic 
thrill.  The  murmur  is  conducted  into  the  large  vessels  of  the  neck.  The  lesion 
does  not  reach  an  advanced  stage  in  childhood,  and  there  is  no  report  of  a  fatal 
case  in  the  records  of  the  Children's  Hospital  at  Great  Ormond  Street. 

Chronic  valvular  disease  on  the  right  side  of  the  heart,  as  an  acquired  lesion,  is 
so  rare  and  ill-defined  that  it  need  not  detain  us  further  than  to  point  out  that 
tricuspid  regurgitation  due  to  secondary  dilatation  of  the  right  ventricle  and  relative 
incompetence  is  a  constant  event  in  the  failing  heart  resulting  from  mitral  lesions, 
in  severe  dilatation  of  the  heart,  and  is  met  with  in  some  aortic  cases,  and  in 
adherent  pericardium.  When  this  relative  incompetence  supervenes,  the  liver  is 
enlarged  and  becomes  tender,  the  jugular  veins  are  full,  oedema  appears,  and  the 
urine  becomes  scanty,  high-coloured,  and  loaded  with  urates.  The  bases  of  the 
lungs  are  congested  and  the  digestion  impaired. 

The  recognition  of  the  consequent  dilatation  of  the  right  auricle,  with  increase 
in  the  cardiac  dulness  to  the  right  of  the  sternum,  the  labouring  right  ventricle,  and 
small  radial  pulse,  are  physical  signs  of  the  utmost  importance  in  the  treatment  of 
such  cases. 

Adherent  Pericardium. 

The  two  infections  that  are  most  likely  to  produce  this  condition  are  rheumatism 
and  tuberculosis,  and  of  these  the  former  is  by  far  the  more  important.  The  tuber- 
culous form  tends  to  strangle  the  heart  by  the  density  of  its  adhesions ;  but  the 
rheumatic  is  usually  associated  with  considerable  hypertrophy  and  dilatation.  The 
ultimate  result  will  largely  depend  upon  two  factors— the  amount  of  myocardial 
damage  and  the  degree  of  external  pericarditis. 
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It  is  not  too  dogmatic  an  assertion  to  state  that  in  most  instances  of  pericardial 
adhesion  the  diagnosis  is  a  question  of  probabilities  rather  than  of  actual  certainty, 
and  that  it  is  impossible  to  detect  a  mere  obliteration  of  the  pericardial  cavity. 

How  probable  it  is  that  we  may  be  right  in  our  surmise  rather  by  intuition 
than  accurate  diagnosis  is  borne  out  by  the  analysis  of  150  fatal  cases  of  carditis. 

In  113 — that  is,  75  per  cent. — the  pericardium  was  more  or  less  adherent,  and, 
of  these  113,  in  77  the  adhesion  was  general. 

The  signs  of  chief  importance  are — 1.  Immobility  of  the  impulse  when  the 
patient  is  turned  from  side  to  side.  In  childhood  a  very  large  heart  and  a  narrow 
chest  will  produce  the  same  result. 

2.  Increase  in  the  cardiac  dulness,  with  damping  of  the  clearness  of  the  cardiac 
sounds. 

This  sign  is  also  present  in  pericardial  effusion. 

3.  Fixity  of  the  cardiac  dulness  with  change  of  position,  and  an  increased  sense 
of  resistance  to  the  finger  on  percussion. 

This  sign  may  also  be  met  with  when  a  much  enlarged  heart  is  enclosed  ina 
narrow  thorax. 

4.  Prsecordial  bulging.  This  also  occurs  with  an  enlarged  heart  fre3  of  ad- 
hesions. 

5.  Systolic  retraction  of  intercostal  spaces  over  a  wide  area,  diastolic  recoil  of 
the  chest  wall,  systolic  indrawing  of  the  lower  end  of  the  sternum,  and  retraction 
of  the  lower  intercostal  spaces  posteriorly  on  the  left  side,  have  all  a  certain  value 
when  taken  together  with  other  signs. 

6.  The  pulsus  paradoxus  is  a  phenomenon  which  is  also  met  with  in  respiratory 
embarrassment  and  sometimes  when  there  is  a  patent  ductus  arteriosus. 

7.  Inspiratory  distension  of  the  jugular  veins,  from  the  presence  of  constricting 
adhesions  around  the  large  venous  trunks  made  taut  by  the  inspiratory  movements, 
is  an  unusual  sign. 

8.  A  to-and-fro  apical  murmur  and  reduplication  of  the  second  sound  without 
clear  evidence  of  mitral  stenosis. 

The  symptoms  of  an  adherent  pericardium  are  those  of  a  gradual  asystole  when 
the  condition  is  severe,  or  of  an  imperfect  compensation  when  of  lesser  degree. 
Should  the  heart  be  able  to  cope  with  the  added  work  entailed  by  adhesions,  there 
will  be  no  symptoms. 

In  the  great  majority  of  cases  the  attitude  of  the  physician  is  to  infer  that,  when 
the  symptoms  due  to  poor  compensation  are  out  of  proportion  to  the  apparent 
cardiac  lesions,  and  when  in  addition  there  has  been  a  previous  pericarditis,  the 
cause  for  the  unfavourable  course  is  an  adherent  pericardium.  Much  ascites  and 
oedema  also  favour  this  diagnosis.  The  fallacy  that  is  involved  is  the  impossibility 
of  ascertaining  how  much  this  failure  of  compensation  is  dependent,  not  upon  the 
pericardium,  but  the  damaged  myocardium. 

Cardiac  Asystole. 
This  is  a  useful  term  to  mark  out  the  stage  of  failing  heart  in  childhood,  whether 
the  result  of  valvular  disease  or  other  cause.  It  comprises  all  forms  of  cardiac 
failure,  from  a  sudden  fatal  syncope  to  the  slow  but  steady  failure  of  a  heart 
overburdened  by  mechanical  disability.  It  may  be  of  value  to  the  reader  if  under 
this  heading  a  brief  'allusion  is  made  to  some  of  the  cases  of  sudden  and  unexpected 
asystole  in  childhood. 
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Myocardial  lesions  the  result  of  diphtheria  or  of  other  infections  may  end 
abruptly,  in  some  cases  no  cardiac  lesion  having  been  even  suspected.  Cases  of 
mitral  and  aortic  disease,  as  also  some  rare  cases  of  unsuspected  pericarditis,  may  end 
by  sudden  death,  although  such  an  occurrence  is  infrequent. 

Epileptic  attacks  account  for  some  cases  of  sudden  death,  and  some  of  these 
are  the  result  of  asphyxia.  In  others,  however,  as  the  writer  has  seen,  epileptic 
attacks  have  been  associated  with  heart  disease,  either  congenital  or  acquired,  and 
in  these  the  sudden  death  has  been  apparently  of  cardiac  origin. 

Another  group  is  that  in  which  sudden  shock  or  fright  has  been  the  cause.  It 
is  remarkable,  seeing  how  greatly  a  sudden  shock  may  affect  the  cardiac  action, 
that  such  cases  are  not  more  frequent,  especially  when  the  extreme  nervousness  of 
some  of  the  modern  children  is  remembered. 

Another  group  may  perhaps  be  classed  as  toxic.  There  are  cases  in  which 
after  some  operation,  usually  abdominal  and  associated  with  suppuration,  a  child 
has  appeared  to  be  progressing  favourably,  and  has  then  suddenly  fallen  back 
dead. 

Acute  suprarenal  hemorrhage  and  "  rapidly  fatal  institutional  diseases  "  are 
perhaps  best  placed  here.  Gastro-enteritis,  particularly  the  epidemic  summer 
diarrhoea,  may  be  associated  in  some  cases  with  extraordinary  heart  failure.  Death 
may  occur  abruptly  in  the  acute  attacks,  or  sometimes  equally  suddenly  when  the 
stage  of  convalescence  has  been  entered  upon. 

During  the  convalescence  from  other  acute  infections,  death  sometimes  occurs 
unexpectedly  by  sudden  heart  failure.  Thus,  during  an  attack  of  severe  influenza, 
or  even  typhoid  fever,  rapid  asystole  may  supervene. 

The  status  lymphaticus  has  been  credited  with  many  cases  of  sudden  death 
from  circulatory  failure,  and  many  of  the  examples  included  in  the  preceding 
groups  would  be  claimed  by  some  as  examples  of  this  condition. 

In  sudden  death  associated  with  chloroform  anaesthesia,  a  subject  of  extreme 
interest,  it  is  well  known  that  death  may  occur  at  the  outset  of  the  anaesthesia,  or 
during  over-deep  anaesthesia,  or  directly  after  the  cessation  of  the  anaesthesia. 

Another  group  of  importance  is  the  sudden  heart  failure  that  may  follow 
exploratory  puncture  of  the  chest. 

The  preceding  groups  include  many  of  the  best-known  forms  of  abrupt  asystole. 

Acute  asystole  is  much  more  frequent  than  sudden  heart  failure,  and  is  well 
illustrated  by  the  cardiac  failure  that  occurs  in  a  virulent  pericarditis  or  severe 
influenzal  dilatation. 

The  symptoms  are  dyspnoea,  pallor,  lividity,  restlessness,  asthenic  delirium, 
and  vomiting.  The  physical  signs  are  those  of  a  failing  heart  with  moderate 
enlargement  of  the  liver,  possibly  with  some  slight  oedema. 

Chronic  asystole,  as  in  the  last  stage  of  chronic  heart  disease,  has  already  been 
described.  In  childhood  congestion  of  the  bases  of  the  lungs,  extreme  anasarca, 
prolonged  mental  anguish,  or  even  mental  derangement  and  persistent  and  severe 
albuminuria,  are  much  less  frequent  than  in  adult  life,  but  the  general  character  of 
the  signs  are  of  the  same  order. 

Treatment — The  Management  of  a  Child  with  Compensated  Heart 
Disease. — There  are  some  points  of  general  importance  to  be  considered. 

First  of  all  it  is  essential  to  estimate  so  far  as  possible  the  reserve  power  of  the 
heart.  This  should  not  be  done  by  any  pseudo-scientific  tests,  but  by  careful 
observation  of  the  results   of  ordinary   exertion.     The  child  has  to  live  in  the 
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ordinary  workaday  world,  and  the  medical  man  and  parents  have  to  learn  how 
much  he  can  do. 

Attention  must  also  be  directed  to  the  nature  of  the  lesion.  Slight  mitral 
lesions,  for  example,  would  be  of  no  importance  at  all  in  some  cases  if  we  could  throw 
awTay  the  stethoscope.  Aortic  lesions,  however  well  compensated,  demand  more 
care. 

When  it  is  clear  that  the  condition  is  such  that  chronic  invalidism  is  out  of  the 
question,  it  remains  to  be  decided  how  far  it  is  permissible  for  the  patient  to  receive 
an  ordinary  education  and  take  part  in  the  ordinary  games.  Lastly  there  is  the 
choice  of  a  career. 

There  will  always  be  two  difficulties  to  contend  with  :  on  the  one  hand,  the 
heedlessness  of  youth  ;  on  the  other  hand,  the  danger  of  converting  what  might 
be  a  sane  and  healthy  child  into  an  introspective  invalid. 

If  a  medical  man  is  convinced  that  there  is  a  serious  organic  lesion,  he  can 
always  give  his  reasons  for  that  belief,  and  must  not  allow  his  judgment  to  bo 
overwhelmed  by  the  insistence  of  a  parent  who  is  what  is  called  an  "  old  sports- 
man." Such  a  man  demands  that  his  son  should  follow  in  his  steps,  and  tins  parent 
may  be  most  unreasonable  because  he  sees  that  his  son  looks  well  when  he  is  quiet. 
It  is,  however,  a  grave  error  to  send  a  child  who  is  breathless  on  moderate  exertion 
among  healthy,  strong  boys  without  the  strictest  supervision.  However  good 
compensation  may  be,  it  is  not  really  wise,  if  there  is  considerable  valvular  disease, 
for  a  boy  to  enter  into  all  competitive  sports.  He  may  succeed  admirably,  and  the 
writer  was  acquainted  with  a  first-class  athlete  who  had  a  gross  aortic  lesion  as  a 
child,  and  yet  rowing  was  among  his  accomplishments.  At  what  a  price  these 
successes  were  won  is  clear  when  it  is  added  that  he  died  of  rapid  heart  failure  in 
the  early  prime  of  life,  just  when  he  had  attained  a  good  position  and  had  a  young 
family  to  support. 

The  intellectual  side  also  calls  for  care.  Children  wTith  aortic  disease  in  particular 
are  nervous,  and  if  overpressed  may  break  down  badly. 

When  an  ordinary  life  is  out  of  the  question,  every  attempt  must  be  made  to 
see  that  the  modified  one  is  as  bright  and  broad  in  its  outlook  as  possible.  The 
advantage  of  occasional  rests  in  bed  when  these  children  get  irritable  and  thin  is 
remarkable.  A  daily  rest  before  the  midday  meal  is  also  valuable.  Warm 
clothing  is  needed,  and  during  great  cold  and  great  heat  these  cases  want  special 
care.  The  diet  should  be  simple,  and  no  rigid  exclusion  of  meat  on  account  of 
rheumatic  "  tendencies  "  is  advisable.  Bright  living-rooms  and  surroundings  are 
a  great  assistance. 

There  is  little  scope  for  drugs.  The  general  health  must  be  maintained  on 
ordinary  principles,  and  probably  the  most  valuable  tonics  are  those  which  assist 
the  digestion  and  act  gently  upon  the  bowels. 

Treatment  of  Failing  Compensation  (Asystole). — The  first  step  is  an 
inquiry  into  the  cause.  Has  there  been  a  renewed  cardiac  infection,  or  has  there 
been  over-exertion,  physical  or  intellectual  ? 

If  there  has  been  a  renewed  infection  the  patient  will  be  treated  for  this,  and,  as 
it  is  usually  rheumatic,  the  indications  have  been  already  given  under  that  heading. 

When  there  has  been  no  evidence  of  renewed  infection,  we  have  to  consider 
whether  the  condition  is  the  result  of  some  obvious  indiscretion,  or  whether  it  is 
evidence  that  a  heart  which  has  barely  maintained  its  efficiency  with  extreme  care 
is  beginning  to  give  way.     Such  patients,  accordingly,  may  come  under  our  care 
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with  an  acute  failure  and  urgent  symptoms,  of  which  the  most  important  are  severe 
dyspnoea,  fainting  attacks,  and  cardiac  pain  with  auricular  fibrillation,  or  with  the 
more  insidious  warnings  of  progressive  weakness  and  wasting,  digestive  disturbances, 
pallor,  nervousness,  and  commencing  dropsy. 

When  there  is  acute  right  heart  failure,  with  a  feeble  pulse  at  the  wrist,  lividity, 
a  struggling  right  ventricle,  and  dyspnoea,  leeches  should  be  applied  over  the 
prsecordia  or  liver,  and  oxygen  administered.  The  bowels  should  be  freely  opened 
with  calomel  and  salines,  and  digalen,  or  a  standardized  tincture  of  digitalis,  and 
strychnine  given  every  four  hours  either  by  the  mouth  or  hypodermically. 

When  there  is  dyspnoea  with  acute  attacks  of  cardiac  pain,  the  same  measures 
may  be  needed  at  first.  A  capsule  of  nitrite  of  amyl  inhaled  by  the  mouth  is 
sometimes  valuable  for  the  relief  of  pain.  Atropine  has  also  been  recommended, 
pushed  until  dryness  of  the  mouth  is  obtained.  A  prescription  for  a  child  of  seven 
years  is — 


Li  q.  atrophias  sulpkatis     . . 
Liq.  strychnines  hydrochloratis 
Syrup,  aurantii 
Aquae  chloroformi 

4tis  horis 


mi. 
mi. 
mx. 

Si- 


It  may  be  necessary  to  add  liq.  morphinse  hydrochloratis  (uln.)  to  this  mixture, 
or  even  to  give  J  grain  of  morphia  under  the  skin. 

In  all  cases  in  which  breathlessness  is  urgent,  it  must  be  remembered  that 
the  cause  may  not  be  wholly  cardiac,  but  dependent  more  immediately  upon  the 
presence  of  a  pleural  effusion  which  needs  aspiration.  Rest  and  careful  dieting 
are  as  needful  as  in  acute  carditis. 

In  the  more  chronic  conditions  due  attention  must  be  given  to  the  particular 
cardiac  lesion  and  the  presence  of  any  complications.  It  may  be  repeated  that  the 
simple  measure  of  ordering  a  week  in  bed  when  these  children  are  beginning  to  get 
thin  and  irritable  has  sometimes  a  remarkable  effect  in  putting  a  stop  to  the  first 
stages  of  a  commencing  failure  of  compensation. 

Rest  is  specially  beneficial  to  children  with  aortic  regurgitation,  and  it 
frequently  happens  that  mild  sedatives,  small  doses  of  strychnine,  and  arsenic 
in  alkaline  solution,  are  useful  drugs.  Digitalis  should  always  be  given  with 
caution  to  children  with  aortic  disease. 

In  mitral  stenosis  bronchitis  may  be  troublesome,  and  should  be  treated  on 
general  principles.  When  the  irregularity  of  the  pulse  and  absence  of  the  rumbling 
murmur  point  to  auricular  fibrillation,  digitalis  may  be  serviceable  in  steadying 
the  heart  and  controlling  the  rapidity  of  action.  On  the  other  hand,  if  the  con- 
dition is  one  of  nervousness  and  tachycardia,  sedatives,  such  as  bromides,  may  be 
added  to  the  mixture,  and  the  tincture  of  Cactus  grandiflora  in  5-15  minim  doses  is 
sometimes  useful.  .       ... 

Other  mitral  cases  occur,  comparable  to  those  met  with  in  adult  life,  m  wnich 
there  is  much  dropsy,  orthopnea,  and  a  great  decrease  in  the  amount  of  urine 
passed.  As  a  rule  it  will  be  found,  when  there  is  much  ascites,  that  the  liver  is  not 
only  large,  but  unduly  hard.  .  .     .  . 

A  dru*  doubtless  uncertain,  but  of  great  value  for  increasing  diuresis,  is  theocin- 
sodium-acetate,  and  it  may  be  the  only  one  that  exerts  any  influence  in  this  direc- 
tion as  the  writer  has  observed  on  several  occasions.  It  needs,  however,  much 
care  in  its  use,  because  it  is  peculiarly  liable  to  upset  the  digestion,  particularly 
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when  combined  with  digitalis.  So  troublesome  may  this  complication  be  that  it 
may  be  necessary  to  give  menthol  half  an  hour  before  the  mixture,  or  to  omit 
the  drug  for  some  days,  and  then  to  give  it  only  for  two  or  three  days  in  succession 
(gr.  iii.-iv.  is  the  average  dose).  When  it  is  well  borne,  a  rapid  disappearance 
of  ascites  and  dropsy  may  follow  its  use.  Diuretin  in  tablet  form  (gr.  v.)  is  also 
of  value,  and  digitalis  itself  may  prove  effectual  without  other  assistance. 
Anasarcin  in  tablet  form  (a  combination  of  Oxydendron  arboreum,  Sambucus 
canadensis,  and  Urginea  scilla)  has  been  much  praised,  and  is  at  present  on 
trial. 

The  question  may  arise  as  to  whether  it  is  necessary  to  perform  paracentesis 
in  cases  with  severe  ascites.  When  the  heart  is  embarrassed  by  the  abdominal 
distension,  and  there  is  little  urine  passed  and  much  general  discomfort,  no 
progress  will  be  made  until  this  has  been  done. 

Sleeplessness  and  general  misery  are  indications  for  small  doses  of  opiates,  and 
nepenthe  (lT\iii.  for  a  child  of  seven  years)  in  a  draught  at  night,  with  or  without 
some  bromide  and  tincture  of  lupulus  is  very  valuable.  However  apparently 
extraordinary,  the  position  of  greatest  comfort  in  bed  should  be  encouraged. 

Vomiting  must  be  promptly  attended  to  by  curtailing  the  diet,  or  even  stopping 
all  food  by  the  mouth  for  twenty-four  hours.  Bismuth  and  alkalies,  or  carmin- 
atives and  small  doses  of  brandy,  are  all  helpful.  If  the  liver  is  engorged,  calomel, 
grey  powder,  or  small  doses  of  euonymin,  are  indicated.  A  fancy  diet  is  frequently 
needed  when  the  appetite  fails  in  these  chronic  cases. 

When  improvement  commences,  ample  time  must  be  given,  and  skilful  massage 
may  be  helpful  in  restoring  tone  to  the  muscles  and  getting  rid  of  the  last  traces  of 
oedema.  The  forward  steps  are  on  the  same  lines  as  those  indicated  in  the  treatment 
of  carditis,  but  we  must  be  prepared  to  find  that  there  is  a  limit  to  improvement  in 
many  cases,  beyond  which  no  care  or  skill  can  carry  the  child. 

A  dry  and  somewhat  bracing  climate  is  the  most  suitable,  and  sunshine  is  of 
valuable  assistance.  Extremes  of  heat  and  cold  are  injurious,  and  even  more 
so  are  cold,  damp,  low-lying  neighbourhoods.  A  quiet,  regular  life  is  of  the 
utmost  importance,  and  no  excitements  should  be  allowed  in  the  evening  before  bed- 
time. High  stairs  throw  much  strain  on  the  heart,  a  point  which  is  sometimes 
overlooked  by  those  who  have  the  care  of  children  with  chronic  morbus  cordis. 

FUNCTIONAL  AFFECTIONS  OF  THE  HEART. 

The  term  "functional"  is  unsatisfactory,  but  difficult  to  replace,  and  the  subject 
is  one  of  much  difficulty,  and  one  also  which  at  the  present  time  may  be  justly 
described  as  being  in  a  stage  of  active  investigation,  and  therefore  of  considerable 
uncertainty.  It  is  fortunate  that  in  childhood  the  nervous  element — using  this 
term  in  the  purely  practical  sense — which  is  so  often  prominent  in  the  adult,  is  less 
pronounced.  In  spite  of  this,  it  must  be  insisted  that  much  harm  may  result  to 
intelligent  children  of  nervous  temperament  from  indiscreet  remarks  made  in  their 
presence  by  doctors  or  parents  ;  for  as  a  result  a  loss  of  confidence  may  follow 
which  is  comparable  to  that  which  so  often  aggravates  any  suspicion  of  a  cardiac 
disorder  in  the  adult. 

Among  the  most  important  of  the  subjects  that  come  to  the  front  in  this  section 
are  disturbances  of  rhythm,  slight  dilatations,  cardiac  bruits  of  obscure  origin, 
epilepsy  and  cardiac  disturbances,  and  heart  strain. 
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Introductory. — There  are  some  general  considerations  which  merit  a  few- 
lines  before  entering  upon  details.  First  among  these  is  the  realization  of  the  fact 
that  there  is  no  boundary  line  between  organic  and  functional  affections  in  clinical 
medicine.  The  natural  tendency  is  to  err  in  the  direction  of  alarmist  views  where 
children's  hearts  are  concerned,  but  it  may  be  added  that  experience  encourages 
us  to  be  cheerful. 

There  is,  however,  one  difficulty  which  it  is  always  well  to  bear  in  mind  when 
considering  the  question  of  heart  strain  in  childhood,  and  that  is  the  possibility 
of  some  overlooked  infection,  such  as  influenza,  which  has  made  the  heart  more 
susceptible  to  this  danger.  In  discussions  upon  the  subject,  the  writer  has  repeatedly 
heard  the  assertion  that  heart  strain  is  a  very  rare  occurrence  in  the  healthy  boy  ; 
and  true  though  this  is,  we  cannot  lose  sight  of  the  fact  that  in  a  large  public  school 
a  boy  may  have  had  some  illness,  such  as  influenza,  which  has  not  been  suspected, 
and  then  the  influence  of  severe  games  may  make  itself  felt  only  too  clearly. 

Another  point  of  importance  is  an  ability  to  throw  oneself  into  the  aspect  of 
life  that  appeals  to  the  boy  ;  to  remember  something  of  the  keenness  to  risk  every- 
thing to  excel,  and  the  valuelessness  of  preaching  prudence  ;  to  preserve  also  some 
memory  of  the  extraordinary  meals  that  this  age  is  capable  of  attempting,  though 
not  necessarily  with  success.  Lastly  there  are  the  very  real  emotional  struggles 
that  arise  at  puberty  between  the  flesh  and  spirit,  which  need  much  sympathetic 
handling. 

In  these  cases  it  is  often  the  art  of  medicine,  rather  than  the  scientific  instruments 
of  precision,  that  will  be  needed,  and  every  case  must  need  special  thought.  It  is 
always  advisable  to  learn  as  much  as  possible  from  the  parents  or  guardians,  and  to 
avoid  leading  questions  and  particular  references  about  the  heart  or  pulse  in  the 
presence  of  the  child. 

The  examination  of  the  patient  requires  particular  care,  and  a  scheme  of  this 
kind  may  prove  of  service  : 

A.  The  history  of  the  present  illness  : 

1.  Duration. 

2.  Leading  symptoms. 

3.  Possible  infections,  especially  a  history  of  repeated  sore  throat,  of 

rheumatism,  or  of  influenza. 

4.  Possible  overstrains,  in  particular  foot  races  and  long  runs. 

5.  A  history  of  violent  exercise  combined  with  hard  intellectual  work. 

B.  Personal  history  of  the  child  : 

1.  As  to  previous  illnesses. 

2.  As  to  temperament. 

3.  As  to  rapid  growth. 

C.  The  family  history. 

D.  The  present  state.     This  must  be  a  general  survey  of  all  the  systems. 

Proceeding  along  these  lines,  though  we  may  not  entirely  explain  the  case,  we 
are  guarded  against  serious  error,  provided  that  the  first  steps  in  treatment  are 

cautious. 

It  will  be  justifiable  also  to  devote  here  a  few  lines  to  the  question  of  athletics, 
for,  whether  we  approve  or  not,  in  this  country  they  take  a  prominent  part  in 
school  life.     This  being  so,  we  make  a  serious  error  in  stopping  a  boy's  games 
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without  excellent  reasons,  for  we  thereby  foster  introspectiveness  and  bad  habits. 
On  the  other  hand,  to  forbid  some  of  the  best  open-air  games,  and  allow  equally 
severe  indoor  ones,  is  to  bring  one's  judgment  into  certain  ridicule  among  those 
who  are  concerned  with  public  schools. 

Writing  from  a  personal  experience  of  the  subject,  there  is  no  doubt  that  the 
most  trying  forms  of  exercise  are  the  competitive  ones  which  depend  upon  en- 
durance rather  than  skill.  Long  runs  and  racing  of  all  kinds  fall  into  this  group. 
Even  amongst  normal  boys  there  is  a  considerable  difference  in  the  ability  to 
obtain  "  a  second  wind."  In  rowing  there  is  the  danger  that  the  greater  leverage 
obtained  by  a  tall  boy  is  more  than  counterbalanced  by  the  immaturity  of  his 
rapidly -growing  tissues.  Of  winter  games,  Rugby  football  is  the  most  trying,  but 
experience  shows  that  surgical  injuries  are  more  to  be  feared  than  heart  strain. 
Boxing,  racquets,  and  fives,  are  all  hard  exercise.  Lawn-tennis  doubles  are  mild 
events  except  for  experts.  Swimming  in  cool  water  is  admirable,  but  when  the 
temperature  is  low  the  factor  of  chill  must  be  remembered.  Bicycling  may  be  a 
great  boon  or  an  equal  curse.  Golf  is  of  value,  and  can  be  regulated,  but  is  selfish. 
Cricket  is  difficult  to  estimate,  but,  unless  the  player  excels,  it  seldom  leads  to  over- 
exertion and  has  very  great  advantages.  Heavy  field-days  with  a  rifle  corps  are 
among  the  most  strenuous  of  all  occupations. 


DISTURBANCES  OF  RHYTHM. 

Disturbances  of  rhythm  are  at  present  the  burning  question  of  heart  disease. 
This  provisional  classification  may  be  helpful  as  a  guide  : 

„,.,..  ...  ((1)  Respiratory. 

1.  Physiological :  Arrhythmias-viz.  |(2)  0rt}lostatic_ 

_„  .  ((1)  of  auricular  origin. 

2.  The  premature  contraction  or    (2)  of  ventricukr  ori?in- 

|(3)  of  auriculo- ventricular  origin. 

3.  Paroxysmal  tachycardia  and  other  forms  of  tachycardia. 

.    j(l)  False,  associated  with  the  extra-systole. 
'    J  '         1  (2)  True — (a)  nervous  ;  (6)  due  to  lesions  of  the  bundle  of  His. 
5  The  pulsus  alternans. 
6.  Auricular  fibrillation. 

Physiological  irregularities  are  well  marked  in  childhood  in  association  with 
respiration  and  change  in  posture.  If  there  should  be  respiratory  embarrassment, 
the  irregularity  may  be  very  striking,  and  false  bradycardia  result  from  beats  not 
reaching  the  wrist.  In  other  cases  the  condition  may  closely  resemble  that  of  the 
perpetual  arrhythmia  associated  with  myocardial  degeneration  in  later  life. 

Remarkable  though  these  conditions  are,  clinical  observation  shows  that  the 
heart  is  not  seriously  affected,  and  soon  recovers  the  normal  rhythm  when  the 
respiratory  difficulties  are  over. 

A  study  of  the  pulse  in  young  children  during  sleep  will  show  most  curious 
disturbances  in  rhythm.  Grouped  beats  and  irregular  pauses  are  frequent  in  the 
healthy  child,  and  illustrate  that  the  easy  circulation  at  this  age  rises  above  the 
need  for  precision  in  the  heart's  action. 

In  many  children,  particularly  those  of  a  nervous  temperament,  there  may  be  a 
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considerable  increase  in  the  rate  of  the  heart-beat  when  a  change  is  made  from 
the  recumbent  to  the  upright  posture.  This,  again,  is  compatible  with  a  sound 
heart.  Again,  at  puberty  it  has  long  been  thoroughly  recognized  that  respiratory 
irregularities  are  often  well  marked,  and  this  may  be  very  puzzling  to  the  medical 
attendant  if  not  understood.  Should  the  heart  have  been  disturbed  by  some 
infection,  such  as  influenza  or  diphtheria,  this  irregularity  may  be  exaggerated 
during  convalescence.  This  point  needs  more  particular  consideration,  and  will 
be  referred  to  later  in  the  section.  These  respiratory  alterations  are  looked  upon 
as  of  vagal  origin. 

Premature  contractions  occur  in  functional  cardiac  affections  under  various  cir- 
cumstances. Digestive  disturbances  are  the  most  frequent  exciting  causes  at  this 
age,  but  sometimes  a  direct  toxic  origin  may  be  suspected,  such  as,  for  example, 
smoking.  Nervous  disturbances  at  puberty,  both  in  the  male  and  female,  have 
been  attributed  as  reflex  excitants  of  the  extra -systole,  which  may  also  be  met  with 
at  the  termination  of  the  rare  attacks  of  paroxysmal  tachycardia  which  have  been 
from  time  to  time  described  in  childhood.  In  highly  nervous  children  this  type 
of  irregularity  has  been  noticed  also  as  a  result  of  mental  strain.  In  some  cases 
a  regularly-recurring  premature  contraction,  usually  of  ventricular  origin,  gives  rise 
to  the  well-known  coupled  rhythm  of  the  heart.  In  childhood  this  is  most  frequently 
met  with  in  organic  heart  disease,  being  produced  by  the  action  of  digitalis  upon  a 
heart  in  a  condition  of  auricular  fibrillation.  So  far  as  one  can  see,  the  outlook  is 
good  in  most  of  these  cases,  and  the  problem  of  treatment  is  not  concerned  with  the 
extra-systole,  but  with  the  general  condition  of  the  patient. 

Tachycardia. — There  may  be  remarkable  acceleration  of  the  heart-beat  in 
many  diseases  of  childhood,  and  also  nervous  influences  apart  from  organic  disease 
may  greatly  affect  the  pulse-rate.  The  general  outcome  is  that  the  characters  of 
the  pulse  in  the  young  are  a  far  less  valuable  guide  to  the  condition  of  the  heart 
than  in  adult  life. 

As  an  example  of  tachycardia,  there  is  probably  no  better  one  than  that  met 
with  in  some  cases  of  tuberculous  meningitis  when  the  intracranial  pressure  is  high. 
This  is  the  more  interesting  because  it  may  follow  an  earlier  phase  in  which  the 
pulse  has  been  notably  slow  and  hesitating.  In  rheumatic  heart  disease,  scarlet 
fever,  and  chorea,  there  may  be  sometimes  persistent  tachycardia. 

It  is  not,  however,  these  forms  of  tachycardia  that  are  of  especial  interest, 
but  that  which  has  been  termed  "  paroxysmal,"  differing  in  that  the  rapidity  of 
the  heart  depends,  not  upon  an  increase  in  the  rate  of  the  normal  beat,  but  upon 
the  appearance  of  numerous  pathological  beats,  termed  by  Lewis  "  ectopic." 

This  paroxysmal  tachycardia  may  commence  in  childhood,  as  Herringham 
pointed  out  in  his  series  of  cases,  and  persist  through  adult  life.  In  some  instances 
it  has  been  dated  from  an  infection  such  as  measles,  and  it  occurs  more  frequently 
in  females  than  in  males.  The  attacks  resemble  those  in  adult  life,  and  may  last 
from  minutes  to  days,  the  pulse-rate  rising  to  180  or  200,  or  even  higher.  The 
onset  of  the  attack  is  usually  sudden,  and  the  exciting  cause  trivial  or  not  apparent. 
The  child  looks  ill,  and  the  face  is  drawn  and  pale.  There  is  some  dyspnoea,  and 
the  child  avoids  active  movement.  In  some  instances  abdominal  pain  has  been 
the  complaint.  Physical  examination  at  first  shows  no  dilatation,  although 
sometimes  a  systolic  murmur  becomes  audible  at  the  impulse.  At  the  end  of  a 
severe  attack  dilatation  may  develop  and  the  liver  enlarge.  The  writer  is  not 
aware  of  a  fatal  case  in  childhood,  but  the  condition  may  persist  as  a  disability 
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throughout  life.  The  average  duration  of  attacks  is  two  days,  and  several  may 
occur  in  a  year,  or  they  may  be  even  more  frequent.  Fortunately,  the  condition 
is  a  rare  one,  and  very  seldom  arises  before  the  eighth  year. 

Tachycardia  and  Epilepsy. — There  are  some  cases  in  which  paroxysms  of 
extreme  rapidity  of  the  heart's  action  occur  in  children  who  have  previously 
suffered  from  epilepsy.  Two  such  cases  have  come  under  the  writer's  notice. 
The  first,  a  boy  of  nine  years,  had  been  subject  to  epileptic  fits  up  to  the  age  of 
four  years,  and  from  infancy  had  attacks  of  what  the  mother  termed  "  palpitation  " 
of  the  heart.  Although  the  epileptic  fits  had  ceased,  about  every  three  weeks 
violent  attacks  of  "  palpitation  "  occurred  without  apparent  cause,  and  always  at 
night.  Between  the  attacks  the  rate  was  about  80  per  minute,  and  the  action 
slightly  irregular.  The  second,  a  female  aged  a  year  and  five  months,  four  days 
after  a  fit  had  some  palpitation  of  the  heart,  lasting  several  days,  and  since  then 
had  been  subject  to  attacks  about  once  a  week.  These  always  commenced  in  the 
morning,  and  lasted  for  some  hours.  The  heart  was  apparently  sound.  Both 
these  cases  slowly  improved  under  treatment  with  bromides. 

Every  effort  must  be  made  to  discover  the  cause  of  paroyxsmal  tachycardia, 
for,  if  there  is  any  hope  of  controlling  the  condition,  it  is  natural  to  believe  that  the 
best  chance  is  offered  before  what  may  be  called  the  "  pernicious  heart  habit  "  is 
thoroughly  established. 

It  is  to  the  general  management  of  the  patient  that  we  look  for  most  help — 
quiet  and  rest  during  the  attacks,  attention  to  the  digestive  system  and  bowels, 
and  the  exhibition  of  bromides,  valerian,  and  digitalis.  Between  the  attacks  much 
attention  must  be  paid  to  grappling  with  undue  nervousness.  Exercise  must  be 
regulated  and  an  open-air  life  advised. 

Various  devices  have  been  used  to  stop  the  paroxysm  in  the  adult.  Among  the 
most  important,  so  far  as  children  are  concerned,  are  the  recumbent  posture,  slow 
swallowing  of  some  inert  drug  in  bolus  form,  the  encouragement  of  vomiting,  and 
pressure  upon  the  vagus  in  the  neck.  It  must  be  admitted  that  all  methods  of 
treatment  are  uncertain,  and  the  condition  is  so  rare  in  childhood  that  there  is 
little  sure  evidence  upon  the  subject  to  guide  us. 

Bradycardia. — In  some  cases  a  slow  pulse,  of  a  rate  of  55  to  60,  is  apparently 
physiological  and  compatible  with  perfect  health,  and  Moussous  records  several 
members  in  the  same  family  as  showing  this  peculiarity. 

A  slow,  irregular  pulse  is  not  rare  in  convalescence  from  acute  disease,  particu- 
larly when  the  temperature  falls  below  the  normal  line  after  the  prolonged  pyrexia 
of  typhoid.  This  irregularity  and  slowness  may  persist  for  days  or  weeks,  but  is 
usually  unassociated  with  any  symptoms  of  importance,  except  it  appear  in  the 
course  of  a  diphtheritic  paralysis. 

Morquio  recounts  a  remarkable  event  in  the  occurrence  of  bradycardia  with 
syncopal  and  epileptiform  attacks  in  eight  children  of  the  same  family.  The  pulse- 
rate  varied  between  30  and  40  to  the  minute,  and  three  of  the  children  died  suddenly. 
In  one  of  these  cases  fatty  degeneration  of  the  cardiac  muscle  was  found.  Van 
der  Heuvel  describes  a  bradycardia  associated  with  a  patent  interventricular  septum, 
and  Fleming,  Kennedy,  and  others  have  described  bradycardia  as  the  result  of 
true  heart-block  in  fatal  cases  of  diphtheria. 

It  is  surprising  to  the  writer  that  some  degree  of  heart-block  is  not  more  common 
in  rheumatic  children,  with  their  extensive  and  frequent  cardiac  lesions  ;  but  there 
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is  little  doubt  that  the  future  will  teach  us  more  about  this  condition  in  childhood, 
and  already  the  literature  is  beginning  to  record  examples  illustrating  heart- 
block  in  rheumatic  heart  disease  studied  by  the  most  recent  methods.  Among 
examples  of  heart-block  there  is  the  important  case  fully  investigated  by  Arm- 
strong, Hay  and  Monckeberg,  of  a  boy  of  five  years  suffering  from  bradycardia, 
with  Stokes-Adams  symptoms,  in  which  after  death  a  lymphangioendothelioma 
of  the  auriculo-ventricular  node  was  discovered.  There  is  Fleming  and  Kennedy's 
case,  already  alluded  to— a  girl  of  ten  years  dying  of  cardiac  failure  in  diphtheria 
with  bradycardia.  The  vagus  nerves  were  reported  to  be  free  of  change,  the 
auriculo-ventricular  bundle,  and  auricular  and  ventricular  myocardium,  to  be  much 
damaged.  A  less  complete  but  interesting  case  also  occurring  in  diphtheria  is 
Magnus-Alseleben's.  Fulton,  Judson  and  Norris  reported  an  example  of  congenital 
heart-block,  but,  in  view  of  a  subsequent  criticism  by  T.  Lewis,  were  later  dis- 
posed to  modify  this  interpretation.  Echerique's  case  was  remarkable  for  the 
severity  of  the  syncopal  attacks.  The  patient  was  an  excitable  girl  of  eleven 
years,  one  of  a  family  of  eight.  There  was  no  history  pointing  to  congenital 
syphilis.      The    pulse-rate   was   33   to   the  minute,  slow  and   regular.      Attacks 


Fig.  49. — Electro-Cardiogram  illustrating  Subacute  Heart-Block  in  a  Child  with 

Mitral  Stenosis.     (Lewis.) 

If  we  follow  this  tracing  from  left  to  right,  interpreting  the  lettering  as  we  go,  it  reads  as 
follows  :  Auricular  contraction  (P),  ventricular  contraction  (R,  S,  T),  short  diastolic  space, 
auricular  contraction  (P),  ventricular  contraction  (R),  which  when  T  is  reached  is  en- 
croached upon  by  another  auricular  contraction  (P).  This  is  blocked  and  not  followed  by 
a  ventricular  contraction. 

of  unconsciousness  lasted  from  one  to  twenty  minutes,  and  were  associated  with 
slight  convulsions  and  incontinence  of  urine.  Eecovery  was  accompanied  by 
crying  and  groaning  and  deep  respiration. 

The  Pulsus  Altemans  is  usually  associated  with  organic  heart  disease,  and  may 
be  sometimes  well  marked  in  acute  pericarditis.  The  general  consensus  of  opinion 
shows  that  it  is  of  ill  omen.  Admitting  this  to  be  true,  it  is  difficult  to  know  what 
exact  weight  to  attach  to  the  statement.  For  example,  in  a  case  of  severe 
aortic  regurgitation  under  the  writer's  observation  for  seven  years,  a  very  distinct 
pulsus  altemans  occurred  during  a  relapse  of  acute  carditis,  yet  the  boy  recovered 
from  the  attack.  Three  months  later  he  dropped  dead.  So  severe,  however,  was 
the  cardiac  lesion  that  seven  years  before  this  it  did  not  seem  he  could  have  lived 
six  months.  Here  neither  the  general  condition  of  the  heart  nor  the  pulsus  altemans 
were  really  helpful  in  making  an  accurate  forecast. 

It  is  also  met  with  in  such  functional  conditions  as  paroxysmal  tachycardia, 
and  as  a  result  of  cardiac  overstrain. 
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FUNCTIONAL  BRUITS. 

Functional  bruits  in  childhood  are  a  puzzling  study,  and  made  more  difficult  by 
the  possibility  of  the  occurrence  of  congenital  heart  disease.  There  can,  however, 
be  no  doubt  as  to  their  existence  at  all  ages  in  childhood.  Some  writers  have, 
indeed,  doubted  their  occurrence  in  infancy,  but  a  complete  proof,  coinciding  with 
the  experience  of  Marfan,  came  under  the  writer's  observation.  A  child  aged 
eighteen  months,  suffering  from  splenic  anaemia  of  infants,  was  brought  to  hospital 
with  a  loud  systolic  basal  murmur  that  all  regarded  as  evidence  of  congenital  heart 
disease.     The  necropsy  showed  that  this  was  entirely  functional. 

In  rachitic  infants,  or  in  febrile  conditions  with  ansemia,  a  loud  systolic  bruit 
will  frequently  be  audible  at  the  base  or  apex  or  over  the  entire  precordial  area. 
In  older  children  functional  bruits  are  met  with  in  ansemic  conditions,  and  may  be 
much  intensified  if  the  chest  should  be  deformed. 

A  murmur  of  considerable  interest  is  the  cardio-pulmonary,  which  is  best  con- 
sidered here.  This  is  produced  in  the  lungs  by  the  pulsations  of  the  heart,  which 
so  alter  the  vesicular  murmur  as  to  make  it  resemble  a  true  cardiac  murmur.  It  is 
met  with  most  frequently  in  later  childhood  and  adolescence,  and  its  occurrence  is 
favoured  by  rapid  respirations  and  an  accelerated  and  nervous  heart's  action.  Some- 
times this  sound  is  audible  on  the  left  side,  and  cogwheel  breathing  upon  the 
right. 

The  most  frequent  sites  are  the  left  border  of  the  heart  in  the  second  and  third 
spaces,  or  just  internal  to  the  apex  or  at  the  right  border  of  the  heart.  More  rarely 
it  is  audible  in  the  left  axilla  or  at  the  lower  angle  of  the  left  scapula.  It  is  systolic 
in  time,  and  the  intensity  rises  with  inspiration  and  falls  with  expiration,  and  dis- 
appears when  the  breath  is  held.  Sometimes  the  recumbent  position  intensifies 
the  loudness.  When  this  murmur  is  complicated,  as  it  may  be,  by  the  presence  of 
an  organic  mitral  murmur,  the  interpretation  is  most  difficult,  and  the  effect  of 
posture  upon  the  intensity  of  functional  bruits  has,  in  the  writer's  experience,  been 
almost  valueless  as  a  means  of  distinguishing  them  from  organic  murmurs. 

The  following  short  scheme  for  the  differentiation  of  the  various  systolic  murmurs 
in  childhood  may  bo  helpful  to  the  reader. 

Systolic  Apical  Bruits. — 1.  Due  to  organic  mitral  disease  :  A  systolic  bellows 
murmur  following  or  accompanying  the  first  sound  conducted  towards  the  axilla, 
sometimes  associated  with  a  thrill,  and  sometimes  audible  at  the  back.  This 
murmur  becomes  louder  with  increasing  cardiac  power. 

2.  Due  to  functional  conditions  :  A  systolic  murmur  with  its  maximum  intensity 
internal  to  the  impulse,  and  fading  away  towards  the  left  axilla.  Influenced  some- 
times greatly  by  position  and  respiration,  and  tending  to  disappear  as  the  health 
improves. 

3.  Due  to  pericarditis  :  A  systolic  friction  sound  may  occur  in  the  region  of  the 
apex.  It  is  superficial  and  diminished  by  pressure  with  the  stethoscope,  localized, 
and  often  alters  into  a  to-and-fro  friction  rub. 

4.  Due  to  patent  interventricular  septum  :  Not  strictly  apical,  but  with  its 
maximum  intensity  at  the  level  of  the  third  costal  cartilage  ;  superficial  in  character, 
and  often  accompanied  by  a  very  definite  thrill.  There  is  no  definite  line  of 
conduction. 
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Basal  Systolic  Bruits. — 1.  Due  to  aortic  stenosis  (rare)  :  Maximum  over  the 
aortic  cartilage,  and  conducted  into  the  neck.  There  is  also  a  systolic  thrill,  a 
hypertrophied  left  ventricle,  and  a  pulse  of  small  amplitude. 

2.  Due  to  functional  conditions  :  Usually  louder  over  the  pulmonary  than  the 
aortic  area.  No  thrill.  Often  varying  with  the  respirations  and  with  position,  and 
often  associated  with  venous  murmurs  in  the  neck. 

3.  Due  to  mediastinal  glands  compressing  the  large  vessels.  There  are  usually 
evidences  of  mediastinal  tumour. 

4.  Congenital  aortic  stenosis  :  The  murmur  may  be  at  its  maximum  at  a  higher 
level  than  the  aortic  valve,  being  the  result  of  coarctation.  There  may  be  no  signs 
of  a  cardiac  lesion  other  than  this  murmur. 

Clinical  Types  of  Functional  Affections. 

In  studying  functional  affections  of  the  heart,  we  have  usually  to  consider, 
not  one  particular  event,  such  as  an  irregularity  of  the  heart  or  a  bruit,  but  the 
entire  history  of  the  case  and  a  complete  physical  examination.  The  position  is 
often  identical  with  that  in  the  adult,  in  that  we  find  many  evidences  of  general 
functional  disturbance  ;  but  of  these,  those  affecting  the  heart  attract  particular 
attention. 

In  some  instances  the  fear  of  a  cardiac  affection  is  not  justified,  for  it  is  based 
upon  the  oversight  of  an  anatomical  peculiarity.  In  such  cases  the  heart  has 
developed  rapidly  at  puberty,  but  the  thorax  has  lagged  behind,  retaining  its  infan- 
tile characteristics.  As  a  result  the  heart  seems  unduly  large  and  the  impulse 
unduly  forcible.  If  with  this  there  is  anaemia,  and  possibly  dyspepsia,  functional 
bruits  and  irregularity  may  also  be  present.  Such  cases  show  no  definite  symptoms 
of  cardiac  disability,  however,  and  in  the  course  of  a  year  or  two  the  chest  develops 
and  the  suspicion  of  cardiac  disease  vanishes. 

There  seems  to  be  no  convincing  evidence  that  masturbation  produces  any 
particular  form  of  cardiac  disease  or  functional  weakness,  apart  from  that  which 
is  met  with  as  a  result  of  a  general  nervous  instability.  It  frequently  appears  as  ai> 
incident  in  the  group  of  cases  to  be  now  considered,  but  takes  no  decided  place  in 
the  causation. 

This  group  is  one  of  considerable  uniformity,  and  is  often  associated  with  a 
history  of  overstrain  after  some  infectious  disease.  The  condition  is  one  which  is 
more  apt  to  occur  in  the  nervous,  excitable  child,  but  may  also  supervene  in  those 
of  outstanding  physical  activity.  Illnesses  which  precede  the  breakdown  may  be 
slight,  as,  for  example,  a  sore  throat  of  unknown  origin  ;  or  more  definite,  such  as  a 
mild  attack  of  influenza  or  diphtheria.  As  a  rule,  after  this  illness  the  health  has 
not  been  quite  satisfactory,  although  no  particular  symptom  has  been  obvious.  The 
physical  overstrain  may  be  sudden  or  gradual,  and  is  not  uncommonly  the  result  of 
winter  games  which  previously  had  been  easily  undertaken.  Both  boys  and  girls 
are  liable.  There  is  loss  of  nerve,  undue  tiredness  after  exertion,  and  unusual  breath- 
lessness.  The  digestion  is  disturbed,  and  constipation  and  flatulence  are  frequent. 
Some  authorities  lay  much  stress  on  the  occurrence  of  dental  caries  as  an  added  factor. 

The  general  demeanour  changes,  and  depression  and  pallor  or  sudden  flushing 
are  remarked,  the  face  is  drawn,  and  orthostatic  albuminuria  may  be  present. 
Giddiness,  fainting  attacks,  and  palpitation,  are  always  alarming,  and  may  reach 
a  high  degree  of  severity.     Anse.mia  is  frequent. 

Phvsical  examination  of  the  pulse  and  heart  show  at  once  a  change  from  the 
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normal.  The  pulse  is  rapid,  sometimes  reaching  100  or  more  to  the  minute  ;  the 
wave  is  ill-sustained,  and  there  may  be  much  irregularity. 

The  heart  is  slightly,  sometimes  markedly  dilated,  and  the  impulse  thumping 
but  ineffectual.  Upon  auscultation,  the  first  sound  is  short,  and  followed 
sometimes  by  a  systolic  murmur.  At  the  pulmonary  base  there  is  generally  a 
definite  systolic  murmur,  which  may  vary  with  posture  and  respiration.  Cardio- 
pulmonary murmurs  may  also  be  found  to  be  present.  Vasomotor  symptoms  are 
frequent.  Cold  extremities  and  flushings  in  particular  are  noticeable.  Exertion 
greatly  increases  the  rapidity  of  the  heart's  action. 

In  this  group  there  are  different  clinical  types.  If  the  child  has  been  normally 
healthy  before,  the  symptoms  of  nervous  instability  will  be  less,  and  the  evi- 
dences of  heart  strain  more  evident  in  the  dyspnoea  and  enlargement.  On  the 
other  hand,  if  the  child  has  always  been  nervous  and  excitable,  the  vasomotor 
symptoms  will  be  prominent. 

In  some  cases  the  condition  of  the  heart  is  suggestive  of  Graves's  disease, 
although  no  other  symptoms  of  this  affection  may  be  present ;  and  it  is  quite  possible 
that  there  may  be  some  degree  of  hyper-thyroidism. 

Fainting  attacks  in  early  school  and  in  morning  chapel  may  cause  much  alarm 
about  puberty,  but  in  such  cases  the  condition  is  almost  invariably  evidence,  not 
of  any  serious  cardiac  disorder,  but  of  reflex  disturbance,  due  in  some  cases  to  the 
atmosphere,  in  others  to  a  lack  of  food  before  the  early  school.  Some  have  ascribed 
as  a  cause  vicious  habits  in  the  early  morning,  but  the  writer  has  no  evidence  upon 
this  point.     Again,  cyclical  albuminuria  is  not  uncommon  in  such  cases. 

There  is  another  group  of  cases  ascribed  by  Rokitansky  and  Virchow  to  a 
congenital  hypoplasia  of  the  aorta  and  its  branches.  In  these  the  prominent 
feature  is  a  persistent  anaemia  rebellious  to  treatment.  The  patients  are  usually 
delicate  in  build  and  easily  tired  by  exertion.  Anomalies  and  retardation  in  the 
development  of  the  sexual  organs  have  been  noticed  in  a  considerable  number. 
They  suffer  from  palpitation,  and  their  general  circulation  is  poor.  The  left 
ventricle  is  hypertrophied.  Such  patients,  if  their  strength  is  seriously  overtaxed 
by  physical  overstrain,  may  develop  acute  heart  failure.  This  condition  should 
peihaps  be  more  properly  placed  among  the  congenital  affections,  but  the  diagnosis 
of  arterial  hypoplasia  is  exceedingly  difficult. 

Diagnosis. — The  diagnosis  is  so  intimately  bound  up  with  the  symptomatology 
that  no  further  comment  is  needed  except  to  direct  attention  once  more  to  the  two 
conditionsthat  usually  come  into  the  problem — viz.,  (1)  congenital  and  (2)  acquired 
heart  disease — and  to  emphasize  also  the  possibility  of  the  conjunction  of  slight 
organic  disease  with  well-marked  functional  disturbance. 

Prognosis. — When  the  diagnosis  is  assured,  prognosis  is  good  so  far  as  the 
heart  is  concerned,  although  much  time  and  care  may  be  needed  when  there  has 
been  overstrain  after  an  infectious  disease. 

Treatment.. — From  the  first  the  child  should  be  kept,  if  possible,  in  ignorance 
that  the  heart  is  at  fault.  The  degree  of  folly  that  parents  and  relations  reach  in 
attempting  to  frighten  a  nervous  boy  about  his  heart  is  almost  inconceivable. 

In  those  cases  in  which  there  is  no  disorder  of  function  the  parents  must  be 
reassured,  and  probably  no  more  will  be  needed  than  a  general  tonic  or  somo 
digestive  mixture.  When  dealing  with  the  more  definite  cases,  the  general  plan  is 
one  of  a  steady  forward  policy. 
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If  there  are  symptoms  of  breathlessness  and  dilatation,  and  the  child  itself 
alarmed,  absolute  rest  is  the  first  step.  Much  attention  must  be  paid  to  diet  and 
digestion,  and  dental  defects  should  be  remedied.  As  soon  as  the  signs  of  dilatation 
subside,  steady  forward  progress  should  commence,  for  prolonged  inertia  is  harmful 
to  the  great  majority  of  these  cases.  Massage  will  be  useful  if  there  is  restlessness 
and  muscular  flabbiness  and  loss  of  vasomotor  tone.  Judgment  will  be  needed 
in  separating  the  functional  symptoms  of  a  general  nervous  instability  from  those 
actually  due  to  the  heart.  Irregularity  in  the  rate  and  rhythm  of  the  pulse  must 
not,  for  example,  carry  undue  weight,  and  is  often  enough  no  indication  to  stop 
progress.  As  a  general  statement,  the  sooner  the  majority  of  these  patients  are 
out  of  bed,  the  better  ;  but  there  is  no  doubt  that  if  there  is  too  much  haste,  and  a 
breakdown  results,  much  ground  will  be  lost. 

[vOne  of  the  great  practical  difficulties  in  the  highly  excitable  cases  is  to  prevent 
advantage  being  taken  of  the  slackening  of  restrictions  ;  another  is  the  complex 
nature  of  the  disorder.  Thus,  the  digestion  may  become  upset,  or  the  children 
may  overtire  themselves  or  suffer  some  nervous  upset.  Frequently  a  great  advan- 
tage is  gained  if  the  patient  can  be  enticed  away  from  a  fond  mother. 

Already  an  indication  has  been  given  of  the  various  grades  of  exercises,  and 
there  are  two  great  difficulties  to  be  faced.  In  the  mild  cases  the  child  or  parents 
invariably  want  to  continue  the  violent  games  undisturbed,  and  in  the  severe  cases 
there  is  often  a  tendency  to  prevent  any  attempt  at  games.  This  question  of 
violent  exercise  will  largely  depend  upon  the  character  of  the  breakdown.  A 
strong  boy  who  has  been  overstrained  after  an  attack  of  diphtheria  or  influenza, 
for  example,  must  be  thoroughly  tested  by  mild  exercise  first,  and  the  wise  plan  is 
to  err  on  the  side  of  caution.  The  more  neurotic  cases  in  which  no  history  of  strain 
can  be  obtained  often  benefit  by  encouragement.  For  such  a  bracing  climate,  cold 
baths,  and  the  spinal  douche,  are  often  most  helpful  when  recovery  has  set  in. 

Medicines  take  a  secondary  place  to  general  management.  When  dilatation  is 
obvious,  digitalis  may  be  needed  ;  when  there  is  much  nervousness,  bromide  and 
tincture  of  cactus  ;  when  dyspepsia,  alkalies,  aperients,  and  bitter  tonics  ;  when 
anaemia,  iron.  An  occasional  dose  or  repeated  small  doses  of  calomel  is  indicated 
when  there  are  constipation  and  dyspepsia. 

If  the  medical  attendant  has  convinced  himself  that  a  child's  heart  is  function- 
ally damaged,  he  is  wise  to  turn  a  deaf  ear  to  the  efforts  of  parents,  patient,  and 
masters,  who  would  urge  any  risk  to  achieve  some  fleeting  athletic  success. 

A  few  lines  may  be  helpful  upon  hyper -thy  roidism  produced  in  the  partially 
cretinous.  In  these  cases,  if  the  treatment  with  thyroid  extract  is  overpushed — 
and  it  must  be  remembered  that  only  very  small  doses  may  be  tolerated — there 
will  arise  tachycardia,  with  nervousness,  sweating,  pigmentation,  and  even  slight 
proptosis.  The  remedy  lies  in  stopping  the  treatment  for  awhile  and  substituting 
doses  of  the  bromides.  Later,  resumption  of  the  thyroid  treatment  should  be 
undertaken,  with  minute  doses.  If  the  warnings  are  overlooked  and  the  drugs 
persisted  with,  severe  and  even  fatal  diarrhoea  may  result. 
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MALIGNANT  GROWTHS  OF  THE  HEART  AND  PERICARDIUM. 

This  is  a  rare  condition  in  childhood,  and  when  it  occur  is  usually  the  result  of 
mediastinal  lympho-sarcoma.  The  most  important  lesions  produced  is  pericarditis 
with  effusion.  The  effusion  is  a  result  of  metastatic  deposits  in  the  visceral  or 
parietal  pericardium. 

The  cases  may  commence  in  the  most  insidious  maimer,  and  attention  be  only 
directed  to  the  child's  health  on  account  of  shortness  of  breath.  Examination  may 
then  reveal  a  large  pericardial  effusion,  or  a  pleural  effusion  with  or  without  the 
presence  of  pericardial  friction.  The  temperature  is  usually  raised,  but  wasting  is 
not  a  feature  in  the  earlier  stages.  Almost  invariably  either  one  pleura  or  the 
pericardium  will  require  paracentesis,  and  a  large  quantity  of  fluid  which  may  be 
blood-stained  is  withdrawn.  This  in  itself  rouses  suspicion,  but  is  not  conclusive, 
for  in  tuberculous  pericarditis  the  same  kind  of  fluid  may  be  obtained.  The 
tendency  is  for  the  fluid  to  re-accumulate,  and  there  may  be  much  distress  from 
enlargement  of  the  mediastinal  glands,  causing  pressure  upon  the  large  veins. 

The  course  of  the  disease  is  steadily  progressive,  and  death  may  be  sudden 
from  pulmonary  embolism  or  thrombosis,  or  from  i>rogressive  heart  failure. 

The  Diagnosis  is  one  of  great  importance  on  account  of  the  hopeless  nature  of 
the  malady.  Pleural  or  pericardial  effusions  of  mysterious  and  insidious  onset  are 
always  suspicious  events,  and  should  at  once  arouse  the  fear  that  there  is  some 
unusual  cause  behind  them.  This  suspicion  is  deepened  by  the  presence  of  a  blood- 
stained fluid,  which  should  be  carefully  examined  by  culture  and  cytologically  for 
cells  pointing  to  malignant  disease.  Enlarged  glands  should  be  searched  for  above 
the  clavicles  and  in  the  axillae,  and  any  unusual  dulness  over  the  manubrium  sterni, 
or  on  either  side  of  the  vertebral  column  posteriorly,  be  noted.  A  radiogram  may 
demonstrate  the  presence  of  enlarged  glands  within  the  chest. 

Treatment. — It  is  in  cases  of  this  kind  that  the  physician  may  be  confronted 
with  the  puzzling  combination  of  a  large  left  pleural  and  pericardial  effusion.  If 
these  aie  suspected,  the  method  of  procedure  should  be  to  deal  with  the  lesser 
evil  first,  and  aspirate  the  left  pleura.  In  most  cases  relief  will  follow,  and 
allow  time  to  determine  whether  the  condition  is  one  of  extreme  pleural  effusion 
coming  forward  in  front  of  the  pericardium  or  of  the  combined  lesion.  Further, 
when  the  pleural  cavity  is  emptied,  physical  examination  may  disclose  the  presence 
of  enlarged  mediastinal  glands  and  aid  in  the  diagnosis.  Should  severe  symptoms 
continue,  and  the  signs  point  to  a  pericardial  effusion  also,  this  can  be  then  dealt 
with  more  easily.  There  is  a  growing  tendency  to  advise  a  deliberate  opening  of 
the  pericardium  in  cases  of  effusion,  but  for  these  cases  the  writer  is  convinced 
that  such  a  step  is  not  always  needed.  Guided  by  the  character  of  the  pleural 
effusion,  and  choosing  the  spot  advised  by  S.  West — viz.,  the  outer  limit  of  the 
dulness  on  the  left  side  beyond  the  impulse — the  pericardial  cavity  can  be  sufficiently 
emptied  by  a  simple  paracentesis. 

An  X-ray  examination  will  be  of  much  assistance  if  it  can  be  obtained,  but 
if  the  dyspnoea  is  severe  it  may  be  advisable  to  relieve  the  pleural  effusion  first.  No 
drugs,  except  for  palliation  of  distress,  have  the  least  effect  on  the  disease,  and  we 
must  be  prepared  to  find  the  glands  enlarge  with  great  rapidity  in  the  virulent 
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In  the  rare  developmental  disease,  tuberous  sclerosis,  tumours  are  met  with 
in  the  heart  wall,  which  have  been  shown  by  Fowler  and  Carnegie  Dickson  to  be 
rhabdornyomata . 

The  remarkable  caso  of  Armstrong,  in  which  a  lymphangio-endothelioma  of 
the  auriculo-ventricular  node  was  found  after  death,  and  in  which  the  first  clinical 
symptom  of  importance  was  an  epileptiform  attack,  stands  out  as  a  unique  example 
of  a  focal  malignant  growth  in  the  heart  of  a  child. 


HEART  DISEASE  THE  RESULT  OF  CHRONIC  PULMONARY  DISEASE. 

Although  chronic  pulmonary  affections — such,  for  example,  as  asthma  and 
repeated  bronchitis — associated  with  more  or  less  obstruction  in  the  upper  air- 
passages,  are  comparatively  frequent  in  childhood,  any  striking  evidence  of  cardiac 
failure  as  a  result  is  rare.  Irregularity  of  the  action  of  the  heart  and  dyspnoea 
upon  exertion  are  common,  but  it  is  difficult  to  decide  how  much  these  are 
dependent  upon  the  respiratory  difficulties  rather  than  upon  a  decided  failuio 
of  the  heart.  Severe  hooping-cough  may  produce  a  certain  degree  of  heart  strain 
and  dilatation,  and  this  may  prove  a  distinct  danger  when  the  strength  is  under  j 
mined  by  repeated  vomiting  and  inability  to  take  food.  Again,  where  there  is 
grave  deformity  of  the  chest,  and  consequent  diminution  in  the  volume  of  the  lungs, 
respiratory  disease  throws  a  great  strain  on  the  heart,  and  an  acute  exacerbation 
may  terminate  abruptly  by  a  sudden  syncope.  In  some  exceptional  instances  the 
writer  has  seen  repeated  bronchitis  and  consequent  emphysema,  accompanied  by 
such  signs  of  cardiac  weakness  as  dilatation  of  the  right  side,  with  enlargement  of 
the  liver,  dropsy,  and  oedema  of  the  bases  of  the  lungs.  The  interpretation  of  these 
symptoms  has  been  that  they  were  the  direct  result  of  the  respiratory  disease, 
and  post-mortem  examination  has  shown  that  there  was  no  valvular  lesion.  In 
such  cases  the  heart  has  been  found  dilated,  especially  upon  the  right  side,  and  the 
cardiac  walls  have  shown  degenerative  changes  fibroid  in  character.  In  some 
instances  ante-mortem  thrombosis  in  the  right  auricle  or  ventricle  may  occur. 

There  is  another  group  of  cases  in  which  extreme  cyanosis  and  grave  dilatation 
of  the  heart  may  occur  with  unexpected  celerity  as  a  result  of  an  acute  respiratory 
disease.  The  explanation  of  these  has  been  the  existence  of  some  congenital  defect 
in  the  heart  which  has  been  unsuspected.  A  patent  foramen  ovale  or  a  congenital 
feebleness  and  sinallness  of  the  entire  heart  may  be  the  actual  cause  of  this  sudden 
heart  failure. 

The  association  of  sudden  heart  failure  with  adenoids,  a  large  thymus,  and 
general  lymphatism,  has  been  already  alluded  to  under  Sudden  Asystole,  but  these 
cases  cannot  be  claimed  as  examples  of  heart  failure  resulting  from  respiratory 
embarrassment. 

Under  the  section  of  Heart  Disease  in  Diphtheria  emphasis  was  laid  upon  the 
great  frequency  with  which  the  ultimate  cause  of  death  has  been  paralysis  of  the 
diaphragm  and  massive  pulmonary  collapse  ;  but  in  the  vast  majority  of  these  cases 
the  heart  has  been  already  weakened  by  diphtheritic  paralysis. 

Acute  heart  disease  may  be  associated  with  such  respiratory  affections  as  em- 
pyema and  pneumonia,  but  here  the  explanation  usually  lies  in  the  occurrence  of 
an  invasion  of  the  heart  by  the  infective  agent  that  has  caused  the  respiratory 
lesions. 
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Diagnosis.— Bearing  in  mind  that  in  childhood  the  heart  can  almost  always 
cope  with  the  strain  of  respiratory  affections,  this  must  be  made  with  caution,  and 
some  primary  fault  in  the  heart  should  be  sought  for,  whether  congenital  or  acquired. 

When,  however,  there  have  been  repeated  attacks  of  bronchitis  with  consequent 
emphysema,  and  possibly,  also,  obstruction  in  the  upper  air-passages,  and  if  in 
addition  there  is  deformity  of  the  chest  wall  and  an  absence  of  any  clear  cause  for 
a  primary  cardiac  lesion,  we  are  led  to  the  diagnosis  by  the  occurrence  of  dilatation 
of  the  heart,  particularly  on  the  right  side,  enlargement  of  the  liver,  oedema  of  the 
feet,  cyanosis  and  dyspnoea,  synchronously  with  an  exacerbation  in  the  chronic 
respiratory  affection.  The  diagnosis  is  clinched  by  relapses  in  the  dilatation, 
occurring  with  renewed  attacks  of  bronchitis. 

Prognosis. — This  is  grave,  for  it  is  evident  that  heart  failure  occurring  at  such 
an  early  age  from  such  a  cause  must  mean  either  that  the  respiratory  affection  is 
very  advanced  or  the  heart  unusually  feeble.  Good  recovery  may  ensue,  but, 
unless  the  original  cause  can  be  largely  prevented  by  some  method  of  treatment, 
the  liability  to  relapse  and  gradual  asytsole  is  very  great. 

Treatment. — The  dilatation  of  the  heart  must  be  treated  on  general  lines. 
If  there  is  severe  asthma  with  the  bronchitis,  the  paroxysms  must  be  promptly 
dealt  with  and  the  bronchitis  carefully  treated.  Digitalis  and  strychnine  are  both 
valuable  heart  tonics  in  such  cases,  and  it  is  well  to  give  small  doses  of  digitalis 
for  many  weeks  after  the  bronchitis  has  ceased  and  the  heart  recovered.  If  the 
heart  failure  is  urgent,  it  must  be  relieved  by  leeches  applied  to  the  prsecordia, 
and  by  suitable  doses  of  calomel  and  salines.  When  the  child  is  convalescent, 
steps  must  be  taken  to  deal  with  the  respiratory  disorders  by  climatic,  surgical,  or 
medical  measures. 


THE  HEART  IN  RENAL  DISEASE. 

Among  the  most  important  differences  between  the  child  and  adult  that  are 
met  with  by  the  student  of  heart  disease  is  the  rarity  in  the  former  of  severe  cardiac 
affections  in  renal  disease.  In  the  child  those  chronic  renal  conditions  which 
particularly  damage  the  heart  and  arteries  are  rare.  There  is,  however,  no 
doubt  that  the  heart  suffers  in  some  degree  in  many  cases  of  nephritis,  and  two 
classes  of  lesion  are  to  be  distinguished  :  either  the  heart  may  be  damaged  by  the 
same  agent  that  injures  the  kidneys,  or  it  may  suffer  as  a  consequence  of  a  primary 
renal  affection.  Examples  of  the  first  group  are  afforded  by  rheumatic  heart 
disease  and  rheumatic  nephritis,  or  pneumococcal  pericarditis  and  nephritis,  and 
with  this  class  we  are  not  concerned  here  ;  for  the  lesions  in  the  heart  are  independent 
of  the  renal  affection. 

In  acute  nephritis  some  dilatation  of  the  heart  occurs  frequently,  as  is  shown 
by  the  increased  cardiac  area,  feeble  first  sound  and  impulse.  Should  the  renal 
condition  have  been  overlooked  and  the  child  have  been  untreated,  a  dangerous 
degree  of  dilatation  may  follow.  When  the  renal  disease  becomes  chronic,  the 
blood-pressure  rises,  and  the  radial  artery  develops  a  certain  tenseness  of  the 
vessel  wall  and  incompressibility  of  the  wave  that  are  characteristic.  With  this 
there  occur  a  prolongation  of  the  first  sound  of  the  heart  or  a  spacing  of  the  sounds, 
and  a  clear  ringing  aortic  second  sound.  The  cantering  rhythm  so  often  met  with 
in  the  adult  is  much  less  frequent  in  the  child. 
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In  exceptional  cases  of  small  white  or  granular  kidney  there  may  be  extreme 
alterations  in  the  arteries  and  heart.  In  these  the  pulse  is  small,  rapid,  and  incom- 
pressible. The  retinal  arteries  may  look  wiry,  and  severe  retinitis  may  be  present. 
The  praecordia  is  lifted  by  the  heaving  impulse  of  the  powerful  left  ventricle,  the 
cardiac  sounds  are  prolonged  and  dull  in  tone,  and  the  aortic  second  sound  is 
ringing  and  much  accentuated.  The  rhythm  may  be  cantering.  Later  in  the 
illness  dilatation  may  occur,  with  anasarca  or  cerebral  haemorrhage  ;  pericarditis 
appears  to  be  unusual.  As  a  rule  in  these  cases  the  cardiac  symptoms  are  masked 
by  urteniic  manifestations,  such  as  headaches,  attacks  of  vomiting  and  diarrhoea, 
wasting,  foul  uraernic  breath,  epileptiform  attacks,  renal  asthma,  and  fatal  coma. 
Death  may  be  unexpectedly  sudden. 

Diagnosis  is  dependent  upon  the  detection  of  a  primary  renal  disease. 

Prognosis  is  bound  up  with  the  renal  disease.  If  the  acute  nephritis  passes 
on  to  recovery,  all  cardiac  signs  will  disappear ;  if  it  remains  subacute,  they  will 
become  obvious  to  physical  examination,  but  as  a  rule  give  rise  to  no  troublesome 
symptoms,  and  are  no  doubt  in  some  degree  a  response  to  the  necessary  increase 
in  the  blood-pressure.  In  the  chronic  cases  where  there  is  great  hypertrophy  the 
prognosis  is  the  worst  possible,  for  renal  disease  of  this  degree  in  early  life  is  a 
hopeless  condition. 

Treatment. — In  all  cases  in  which  there  is  evidence  of  acute  dilatation  complete 
rest  is  imperative,  and  every  effort  must  be  made  to  lessen  the  strain  upon  the 
heart.  Later,  when  the  nephritis  is  more  under  control,  if  the  heart  remains  feeble, 
cautious  doses  of  digitalis  and  sodium  iodide  may  be  used.  In  the  chronic  cases  all 
attention  is  usually  directed  to  relieving  the  uraernic  symptoms.  The  nitrites  and 
occasional  doses  of  calomel  are  of  value  in  assisting  to  relieve  the  high  blood- 
pressure. 

VASCULAR  DISEASES. 

Diseases  of  Arteries. 

The  rarity  of  extensive  disease  of  the  arteries  in  childhood  is  remarkable,  when 
we  recall  how  dominant  a  part  infective  processes  play  in  the  cardio-vascular 
diseases  of  this  time  of  life.  It  is  difficult  to  see  why  the  arteries  should  not  be 
severely  damaged,  and  one  is  forced  to  the  conclusion  that  wear  and  tear  and  high 
blood-pressure — factors  conspicuously  absent  in  the  young — must  be  additional 
elements  of  supreme  importance  in  the  history  of  arterial  disease.  There  is,  how- 
ever, a  steadily  increasing  literature  upon  the  occurrence  of  arterial  disease  in 
childhood. 

Acute  Arteritis. — This  may  be  primary  or  secondary.  Among  the  more  im- 
portant primary  causes  are  congenital  syphilis,  rheumatism,  typhoid  fever,  in- 
fluenza, and  pneumonia.  Among  the  secondary  causes,  apart  from  injury,  is 
embolism  the  result  of  a  malignant  endocarditis  or  of  an  ante-mortem  thrombosis 
in  the  cardiac  chambers,  as  in  diphtheria. 

The  results  of  primary  arteritis  are  various.  The  vessel  may  be  inflamed, 
but  the  lumen  not  occluded  ;  or  there  may  be  an  obliterative  process  with  consequent 
thrombosis  ;  or,  again,  as  in  periarteritis  nodosa,  the  formation  of  numerous  miliary 
aneurysms. 
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When  the  arteritis  is  secondary,  there  usually  results  occlusion  of  the  vessel, 
and  if  the  embolus  is  infective  an  aneurysm  may  develop,  which  sometimes  reaches 
an  enormous  size.  In  other  cases  the  occlusion  is  partial ;  in  others,  after  a  period 
of  occlusion,  the  vessel  may  become  permeable  again,  as  occurs  in  some  of  the 
rheumatic  examples. 

Symptomatology. — With  some  pyrexia  there  may  be  local  pain  and  redness 
over  the  damaged  vessel,  spreading  along  its  course  ;  local  thickening  may  be  dis- 
covered, and  the  limb  feels  heavy  and  stiff,  with  subjective  symptoms  of  tingling 
and  numbness.  The  diagnosis,  which  is  often  uncertain,  becomes  clear  when  with 
these  symptoms  there  is  diminution  in  the  pulsation  of  the  vessel.  When  there  is 
complete  obliteration,  there  may  be  intense  pain,  with  coldness  and  numbness  of 
the  extremity,  and  a  dry  or  moist  gangrene  follow. 

Diagnosis. — The  chief  problem  is  to  decide  whether  the  occlusion  is  the  result 
of  a  primary  arteritis  or  an  embolism.  Much  will  depend  upon  the  abruptness  of 
the  onset  and  the  exact  condition  of  the  heart,  taken  into  consideration  with  the 
cause  of  the  illness.  Acute  arteritis  of  the  smaller  vessels  is  sometimes  caused  by 
an  acute  infection,  such  as,  for  example,  broncho-pneumonia,  associated  with 
diphtheria,  hooping-cough,  measles,  and  influenza.  Should  this  occur  in  cerebral 
vessels,  a  sudden  monoplegia  or  hemiplegia  may  result. 

Periarteritis  Nodosa,  a  very  rare  disease  under  all  circumstances,  is  occasionally 
met  with  in  childhood.  The  cause  of  the  disease  is  unknown.  The  lesions  consist 
in  the  formation  of  small  nodules,  the  results  of  inflammatory  foci  around  the  vasa 
vasorum  upon  the  medium-sized  and  minute  arterioles. 

The  symptoms  are  indefinite,  and  the  diagnosis  can  be  made  only  when 
subcutaneous  nodules  in  association  with  the  arterial  system  are  discovered,  and 
there  coexist  such  symptoms  as  vague  pains,  muscular  tenderness,  feebleness,  attacks 
of  albuminuria  or  hsematuria,  syncope,  tachycardia,  dyspnoea,  and  shivering. 
Blood-examination  shows  a  leucocytosis.  For  further  references  to  this  disease, 
Kussmaul  and  Meier,  Carnegie  Dickson,  and  Longcope,  may  be  consulted. 

Chronic  Arteritis,  Arterio-Sclerosis,  and  Atheroma. — Various  infections  may 
produce  the  conditions,  and  in  French  literature  much  attention  has  been  directed 
to  rheumatism  as  a  cause.  It  appears  to  the  writer  that  in  this  country  any  degree 
of  chronic  arteritis  in  acute  rheumatism  is  exceptional. 

Congenital  syphilis  is  undoubtedly  an  important  cause  of  severe  arterial  disease 
of  a  chronic  nature,  and  in  this  disease  more  than  in  any  other  the  arterial  lesions 
in  childhood  have  been  studied.  In  the  new-born  an  acute  arteritis  may  result 
with  changes  in  the  adventitia  and  media.  In  the  adventitia  the  vasa  vasorum 
are  thickened,  surrounded  with  perivascular  exudation,  and  even  obliterated.  In 
the  middle  coat  the  muscular  fibres  are  degenerated  and  infiltrated  with  inflam- 
matory cells  and  permeated  by  newly-formed  bloodvessels.  Then,  again,  chronic 
arteritis  may  result  which  may  be  gummatous  or  sclerosing  in  type.  Athero- 
matous patches  may  be  formed  in  the  deeper  part  of  the  inner  tunic  or  even  in 
the  middle  coat,  and  aneurysm  may  follow. 

The  writer  has  described  two  clinical  types  of  this  diffuse  arterial  disease 
which  are  of  considerable  practical  importance.  In  the  first  there  appear  symptoms 
of  an  idiopathic  epilepsy,  followed  some  years  later  by  jaundice,  dropsy,  and 
meningism.  Post-mortem  examinations  show  endarteritis  obliterans  of  the  renal, 
radial,  coronary,  and  cerebral  arterioles,  with  a  chronic  meningitis.     In  the  second 
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group  double  hemiplegia  is  the  feature,  the  second  hemiplegia  following  the  first 
at  a  variable  interval  extending  from  months  to  years.  These  vascular  lesions 
are,  however,  of  such  varying  degree  and  distribution  that  the  symptoms  are 
protean. 

Arterio-sclerosis  of  high  degree  may  be  associated  with  rare  cases  of  chronic 
interstitial  nephritis  in  childhood,  and  the  condition  of  the  arteries  is  identical  with 
that  found  in  adults  under  similar  circumstances.  Thyroid  insufficiency  and  ex- 
cessive suprarenal  activity  are  thought  by  some  to  be  a  cause  of  chronic  arteritis. 

Aneurysm. — Aneurysms  in  childhood  may  be  connected  with  the  aorta  or  with 
the  peripheral  vessels,  and  may  be  congenital  or  acquired.  In  both  instances  the 
event  is  a  rare  one.  The  causation  is  usually  some  infective  process  in  the  cardio- 
vascular system,  or  more  rarely  an  injury. 

Lebeuf  in  twenty-four  cases  found  that  nine  were  situated  upon  the  intra- 
thoracic aorta.  Halle  and  Schreiber  have  described  a  very  complete  case  of  this 
kind  in  which  the  Wassermann  reaction  was  negative,  and  the  aneurysm  confirmed 
by  X-ray  examination  of  the  chest. 

The  peripheral  arteries  are  particularly  likely  to  be  affected  in  malignant  endo- 
carditis of  rheumatic  origin.  In  this  condition  the  embolus  produces  a  secondary 
arteritis,  which  is  not  sufficiently  acute  to  produce  an  immediate  rupture  of  the 
vessel  wall,  but  causes  a  local  inflammation  and  weakening,  with  the  result  that 
a  saccular  aneurysm  follows.  Such  aneurysms  may  reach  a  great  size.  Injuries 
such  as  a  fall  on  the  head  sometimes  damage  the  internal  carotid  as  it  enters  the 
base  of  the  skull,  aud  an  aneurysm  follows.  In  two  cases  under  the  writer's  observa- 
tion death  resulted  from  recurrent  haemorrhage  from  the  mouth. 

Aneurysm  of  the  thoracic  aorta  gives  rise  to  symptoms  that  are  similar  to  those 
met  with  in  adult  life,  but  special  emphasis  must  be  laid  upon  attacks  of  dyspnoea 
resembling  asthma  and  anginal  pains.  The  diagnosis  from  mediastinal  tumours 
is  difficult,  and  will  need  the  assistance  of  radiography. 

Diseases  of  the  Veins. 

Phlebitis  and  Thrombosis. — There  are  various  causes  in  childhood,  which  fall 
into  two  main  groups — those  the  result  of  direct  pressure,  as  from  a  mediastinal 
tumour  or  an  extensive  mediastinitis ;  and  those  which  result  from  infective  pro- 
cesses, which  are  often  associated  with  general  weakness,  or  even  marasmus. 

Li  the  group  that  results  from  pressure,  particular  attention  must  be  directed 
to  the  importance  of  tuberculosis  of  the  bronchial  glands  and  lympho-sarcoma.  As 
a  result  of  mediastinitis,  thrombosis  may  occur  in  either  the  superior  or  inferior 
vena  cava. 

Venous  thrombosis  may  occur  in  association  with  rheumatic  heart  disease,  and 
whether  or  not  the  condition  is  one  of  primary  phlebitis  or  primary  thrombosis  is 
difficult  to  determine.  The  French  writers  attach  considerable  importance  to 
rheumatism  as  a  cause  of  venous  thrombosis  in  the  lower  extremities,  but  the 
writer's  experience  of  six  cases  has  been  that  the  large  veins  of  the  neck  and  upper 
extremities  are  affected.  In  four  of  the  six  cases  the  condition  was  verified  by 
necropsy.  In  two  the  superior  vena  cava  was  more  or  less  occluded ;  in  two  the 
internal  jugular,  together  with  many  other  tributaries.  In  some  cases  of 
Raynaud's  disease  hyperplasia  of  the  inner  coat  of  the  veins  has  been  found  in 
the  situation  of  the  lesions. 
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Symptomatology. — During  severe  rheumatic  heart  disease  the  sudden  appear- 
ance of  oedema  of  the  face  or  chest  or  of  one  arm  should  at  once  suggest  the  possi- 
bility of  thrombosis.  When  the  superior  vena  cava  is  blocked  there  is  considerable 
mental  obfuscation,  and  the  facial  aspect  resembles  that  in  mumps. 

The  temperature  usually  rises,  and  enlargement  of  collateral  veins,  together 
with  tenderness  along  the  course  of  the  affected  ones  and  the  discovery  of  firm 
cords  upon  palpation,  are  the  important  physical  signs. 

In  severe  cases  there  is  danger  of  the  process  spreading  into  the  right  auricle, 
and  of  the  occurrence  of  pulmonary  embolism.  There  may,  however,  be  recovery, 
with  establishment  of  a  collateral  circulation. 

There  are  other  important  causes  of  phlebitis  and  thrombosis,  some  of  which 
may  be  suppurative.  In  infancy  cerebral  venous  thrombosis  and  sinus  thrombosis 
must  be  mentioned  as  complications  of  acute  gastro-intestinal  affections,  middle- 
ear  disease,  typhoid  fever,  broncho-pneumonia,  scarlet  fever,  and  other  infections. 

In  advanced  tuberculosis  with  profound  aneemia,  phlegmasia  alba  dolens  may 
occur.  Lastly,  Martin  and  Tull  and  Frey  have  recently  directed  attention  to  a 
chronic  phlebitis  ending  in  phlebosclerosis  as  a  result  of  infective  processes. 


RAYNAUD'S  DISEASE. 

Raynaud's  disease  is  not  frequent  in  childhood,  and  fatal  cases  are  rare.  There 
is  only  one  case  in  the  post-mortem  records  of  the  Hospital  for  Sick  Children, 
Great  Ormond  Street.  The  disease  is,  however,  frequent  enough  to  be  well  recog- 
nized, and  occurs  more  often  in  females  than  in  males.  The  children  affected 
are  not  necessarily  feeble,  but  may  be  apparently  strong  and  well  nourished. 
Friedel  has  described  its  occurrence  in  an  infant  of  six  weeks,  and  Beck  records  a 
case  which  was  fatal  in  the  seventh  month.  Colman's  patient  at  Great  Ormond 
Street  was  eight  months  old,  but  at  this  early  age  the  disease  is  most  exceptional. 
Raynaud  in  his  original  treatise  mentions  having  seen  five  cases  in  childhood, 
and  describes  two  of  these.  Cassirer,  in  an  analysis  of  168  cases,  found  22  examples 
under  five  years,  and  8  between  five  and  ten  years. 

The  Causation  is  obscure,  but  there  is  no  doubt  that  exposure  to  cold  and 
sudden  changes  in  temperature  are  frequent  excitants  of  an  attack  in  those  who  are 
subject  to  this  affection.  In  some  instances,  particularly  of  the  milder  forms  of 
the  disease,  there  is  found  to  be  a  family  tendency.  Congenital  syphilis  has  also 
been  claimed  as  a  factor,  and,  although  Monro's  figures  would  point  to  it  as 
exceptional,  Cassirer  quotes  the  following  suggestive  example  of  a  child  of  two 
years  with  undoubted  signs  of  congenital  syphilis,  who  after  exposure  to  cold  had 
attacks  of  cyanosis  of  the  hands,  feet,  and  ears,  with  patches  of  local  gangrene 
which  abated  under  mercurial  treatment.  In  some  instances  there  has  been  a 
history  of  a  previous  infectious  disease,  while  others  remain  without  any  apparent 
antecedent  cause  at  all. 

Pathology. — Morbid  anatomy  has  shown  in  some  cases  no  definite  changes  ; 
in  others  neuritis  has  been  found,  but  its  meaning  is  uncertain.  In  Beck's  recent 
case  of  an  infant  of  seven  months  all  the  main  arteries  of  the  extremities  showed 
patches  of  hyperplasia  in  the  inner  coat ;  in  these  there  was  unusual  development 
of  the  elastic  element,  and  the  same  condition  was  found  in  the  veins  of  the  upper 
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extremities.  In  Colman's  case  elevations  suggesting  an  endarteritis  extending 
from  the  tunica  media  into  the  intima  were  found  in  the  iliac  arteries,  and  a 
streptococcus  was  isolated  from  the  heart's  blood  after  death. 

The  explanation  of  the  instability  of  the  vasomotor  centres  is  obscure,  although 
it  is  clear  that  a  remarkable  local  spasm  of  the  bloodvessels  results.  The  gangrene 
that  may  follow  is  doubtless  the  result  of  the  block  to  the  circulation,  whether 
this  be  from  the  first  complete,  or,  as  is  more  usual,  prolonged  in  duration,  but  not 
absolute  in  the  earlier  stages. 

Symptomatology. — The  symptoms  in  childhood  resemble  those  in  later  life,  and 
all  degrees  of  severity  occur.  Local  syncope,  local  asphyxia,  and  local  gangrene,  may 
each  be  the  predominant  lesion,  or  two  or  more  may  be  associated  in  the  same  case. 

In  the  mild  cases  local  syncope,  characterized  by  the  dead-white  colour  of  the 
affected  part,  usually  the  fingers  or  hand,  may  be  the  only  phenomenon.     The  part 


Fig.  50.- 


-Raynaud's  Disease  in  Child  of  Eight  Months,  showlng  Gangrene  of  the 
Left  Foot.     (Colman's  Case.) 

(From  Photograph  kindly  lent  by  B.  Wainwright.) 


feels  cold,  and  its  temperature  falls  ;  with  this  there  is  a  sensation  of  numbness  or 
heaviness,  or  of  pins  and  needles.  In  these  mild  cases  the  ischaemia  seldom  lasts 
long,  and  frequently  is  only  a  matter  of  a  few  minutes  ;  but  it  may  recur  several 
times  in  the  day.  With  the  relaxation  of  the  spasm  the  part  becomes  red,  and 
may  throb  painfully. 

In  the  more  severe  cases  local  asphyxia  occurs,  and  this  may  or  may  not  be  pre- 
ceded by  local  syncope.  Should  syncope  precede,  it  may  last  for  some  hours  ;  when 
asphyxia  develops,  the  affected  part  becomes  intensely  painful,  and  is  dark  blue 
and  deadly  cold.  In  this  condition  it  may  remain  for  three  or  four  hours.  When 
the  spasm  relaxes,  there  supervenes  a  stage  of  active  hyperaemia,  with  intense 
throbbing  and  burning,  and  sometimes  almost  unbearable  pain.  These  attacks 
may  recur  day  after  day  in  a  cycle,  and  then  disappear,  sometimes  not  to  return  ;  in 
other  cases  to  reappear,  particularly  if  there  is  undue  exposure  to  cold  or  to  abrupt 
changes  of  temperature. 
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The  most  severe  cases  are  marked  by  the  occurrence  of  local  gangrene.  As  a 
rule  this  is  preceded  by  a  prolonged  stage  of  asphyxia,  but  this  is  not  invariable. 
The  gangrene  is  usually  only  superficial ;  the  affected  part  remains  cold  ;  blebs  form 
on  the  surface,  and  are  followed  by  excoriation  or  desquamation.  In  cases  which 
are  fortunately  of  gTeat  rarity  a  more  severe  degree  of  gangrene  may  occur.  No 
more  striking  instances  of  these  can  be  given  than  those  of  Colman,  Variot  and 
Tannahill.  Colman's  case,  a  baby  of  eight  months,  showed  first  a  partial 
cyanosis  of  the  legs  and  feet  and  to  a  lesser  degree  of  the  hands  and  arms. 
Suddenly  one  day  with  evidences  of  acute  pain  there  developed  a  purple  patch 
on  the  inner  side  of  the  left  calf.  Later  gangrene  occurred,  affecting  the  left 
foot  and  toes,  and  the  right  great  toe,  left  thigh,  nose  and  upper  outer  aspect  of 
the  left  arm.  Death  took  place  four  days  after  the  first  appearance  of  gangrene. 
Variot 's  patient,  who  was  a  boy  and  a  deaf-mute,  was  aged  three  and  a  half  years. 
There  developed,  without  any  crises  of  syncope  or  asphyxia,  gangrene  of  the  tip  of 
the  nose,  portions  of  the  ears,  both  hands  and  the  lower  parts  of  the  forearms, 
both  ankles  and  feet.  In  Tannahill's  case,  a  child  of  seven  years,  in  addition  to 
local  asphyxia  of  the  extremities  and  ears,  with  gangrene  of  the  left  foot,  there 
developed  areas  of  local  asphyxia  on  the  extensor  aspect  of  the  left  forearm  and 
the  inner  side  of  the  right  leg.  In  these  severe  cases  a  line  of  demarcation  forms 
at  the  junction  of  the  living  and  dead  tissues. 

As  a  rule,  in  Raynaud's  disease  the  lesions  are  symmetrical,  but  this  is  not 
invariable. 

Complications. — When  attacks  of  local  asphyxia  recur  frequently,  the  skin  of 
the  hands  may  become  indurated  and  suggest  sclerodermia  ;  the  nails  also  are  ribbed 
and  discoloured.  Coincident  with  the  crises  of  asphyxia,  the  child  may  suffer 
from  attacks  of  abdominal  pain,  which  in  some  cases  of  Barlow's  were  referred  to 
the  epigastrium.  Urinary  changes  may  follow,  and,  as  in  adult  life,  hsemoglobin- 
uria  and  paroxysmal  albuminuria,  with  a  deposit  of  calcium  oxalate,  have  been 
described.  Eustace  Smith  states  that  there  is  no  apparent  relation  between  the 
attacks  of  pain  and  changes  in  the  urine. 

Colson  has  observed  the  association  of  mitral  disease,  and  Barlow  has  proved 
that  where  this  association  occurs,  the  local  asphyxia  is  independent  of  embolic 
phenomena.     Such  cases  are,  however,  unusual. 

Southey  records  the  occurrence  of  maniacal  attacks  during  the  period  of  active 
hyperemia,  but  it  would  appear  that  cerebral  manifestations,  epileptic  attacks, 
and  arthritic  complications,  are  more  likely  to  occur  in  the  adult  cases.  The  writer 
is  not  aware  that  spasm  of  the  retinal  arteries,  described  by  Raynaud  and  Panas, 
have  been  observed  in  childhood. 

Diagnosis. — The  diagnosis  is  as  a  rule  easy,  on  account  of  the  symmetry  and 
paroxysmal  nature  of  the  attacks. 

Chilblains,  although  recurrent,  cannot  be  termed  "  paroxysmal  "  in  their  course, 
and  are,  as  is  well  known,  generally  situated  some  short  distance  from  the  tip  of 
the  extremity.  There  is  also  as  a  rule  some  distinct  evidence  of  inflammatory 
exudation. 

Congenital  heart  disease  often  gives  rise  to  a  general  cyanosis,  which,  though 
it  may  be  intermittent,  is  not  paroxysmal  or  confined  to  the  extremities.  Fre- 
quently there  is  also  clubbing  of  the  digits. 
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The  writer  has  seen  extreme  and  remarkable  cyanosis  of  the  extremities  in 
cretinous  infants,  but,  again,  this  is  not  paroxysmal,  and  there  are  the  additional 
signs  of  .cretinism.  Lastly,  this  symptom  entirely  disappears  under  thyroid  treat- 
ment. 

Embolic  gangrene,  and  even  gangrene  from  failure  of  the  circulation  in  the 
extremities,  sometimes  occurs  in  lingering  cases  of  mitral  disease,  but  the  distinc- 
tion is  usually  easy  and  of  no  practical  importance.  Gangrene  may  occur  after 
acute  infections  or  in  extreme  cachexia,  but  the  history  of  the  infection  and  the  dis- 
tribution of  the  lesions  very  seldom  allows  of  a  mistake  in  diagnosis.  Of  gangrene 
in  malaria  and  chronic  ergotism  in  childhood  the  writer  has  no  knowledge,  but  the 
diagnosis  in  this  country  is  not  of  practical  moment. 

When  the  diagnosis  has  been  made,  it  is  advisable,  where  there  is  any  suspicion 
of  a  syphilitic  taint,  to  submit  the  blood  to  Wassermann's  test. 

Prognosis. — The  outlook  in  the  majority  of  cases  appears  to  be  good.  As  a 
rule  the  symptoms  are  of  a  mild  or  moderate  degree  of  severity,  and  after  a  while 
disappear  with  the  assistance  of  treatment.  Fatal  cases  are  recorded  in  which 
gangrene  has  occurred,  but  they  are  exceptional.  It  is  nevertheless  difficult  to 
foresee  how  long  the  symptoms  in  any  particular  case  may  last,  on  account  of  the 
tendency  to  recurrence. 

Treatment. — The  general  health  should  be  carefully  treated.  If  there  is  clear 
evidence  of  congenital  syphilis,  mercurial  treatment  is  indicated.  If  cold  and  damp 
are  obviously  the  important  excitants,  every  care  should  be  taken,  by  the  use  of 
pure  woollen  garments  next  to  the  skin,  and  thorough  protection  of  the  extremities, 
to  avoid  changes  of  temperature  ;  wintering  in  a  warm  climate  is  indicated  where 
possible.  Washing  in  cold  water  is  to  be  forbidden.  In  the  mild  cases  massage, 
hydrotherapy,  and  electricity,  are  indicated.  The  local  application  of  radiant 
heat,  followed  by  skilful  massage,  may  be  employed.  High  frequency  and 
diathermy  for  the  older  children,  if  given  by  skilled  hands,  are  also  indicated. 
Galvanism  given  as  advocated  by  Barlow,  in  the  form  of  an  electric  bath,  has 
given  good  results  in  the  milder  forms  of  local  asphyxia.  In  the  worst  cases 
morphia  may  be  needful  to  relieve  the  pain.  Harvey  dishing  has  suggested  for 
very  obstinate  and  recurring  cases  the  use  of  Esmarch's  bandage.  It  is  to  be 
feared  that  children  will  hardly  be  able  to  bear  the  immediate  pain  that  results. 
Local  treatment  of  the  gangrenous  part  is  conducted  on  the  usual  antiseptic 
lines.  Cod-liver-oil,  iron,  and  arsenic,  have  all  been  advocated,  but  have  no  special 
action  upon  the  chief  symptoms. 
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CHAPTER   IX 

DISEASES  OF  THE  HEMOPOIETIC  AND  LYMPHATIC  SYSTEMS 

H.  THURSFIELD 


Constituents   of  the   Blood    in   Infancy 

and  Childhood. 
Secondary  Anemia. 
Primary  Anemia. 
Leukemia  : 

Anemia      Pseudo  -  Leukemica     In- 
fantum (Von  Jaksch). 
Polycythemia. 


Enlargement  of  the  Spleen. 
Purpura. 
Hemophilia. 
Lymphatism. 
Lymphadenoma. 

Affections  of  the  Lymphatic  Vessels  and 
Glands. 


Introductory. — In  order  to  understand  the  clinical  phenomena  met  with  in  the 
blood-diseases  of  childhood,  it  is  necessary  to  recapitulate  briefly  what  is  known 
of  the  histology  of  the  blood  in  normal  conditions. 

Characters  of  the  Blood  in  Infancy. — The  new-born  child  possesses  a 
number  of  red  blood-corpuscles  considerably  in  excess  of  that  found  normally  in  the 
adult.  In  the  first  day  or  two  of  life  the  average  number  is  nearer  6,000,000  than 
5,000,000,  and  in  exceptional  cases  may  be  as  high  as  7,000,000.  Various  theories 
have  been  propounded  to  account  for  this  excess,  but  none  is  entirely  satisfactory. 
Perhaps  the  chief  factor  is  an  increased  activity  of  the  blood-forming  organs  to 
meet  the  changed  conditions  of  extra-uterine  life — a  supposition  which  finds 
support  in  the  considerable  number  of  nucleated  erythrocytes  which  are  present. 

With  this  excess  of  red  blood-corpuscles  there  is  a  corresponding  excess  of 
hwmoglobin,  the  percentage  rising  to  110  to  120. 

The  total  numbers  of  the  white  corpuscles  are  also  considerably  in  excess  of  the 
normal  adult  figure  ;  the  average  of  many  observers  is  between  20,000  and  30,000, 
and  of  these  at  least  70  per  cent,  are  polymorphonuclear  cells. 

These  marked  differences  do  not,  however,  persist.  The  number  of  the  red 
corpuscles  sinks  rapidly  in  the  first  week  of  life,  and  by  the  second  week  attains  the 
normal  figure  of  5,000,000  per  cubic  millimetre,  which  remains  remarkably  constant 
during  the  whole  of  life.  At  the  same  time  the  nucleated  red  corpuscles  become 
much  less  numerous,  and  after  the  first  week  in  the  blood  of  a  healthy  infant  are 
rarely  found. 

The  haemoglobin  in  the  same  period  sinks  steadily,  but  to  a  lower  level,  finally 
reaching  the  percentage  of  70  to  75  some  time  before  six  months  of  age.  At  this 
figure  it  remains  during  the  whole  of  infancy,  and  does  not  as  a  rule  increase 
again  until  the  end  of  the  second  year. 

The  white  corpuscles  also  undergo  a  diminution,  but  very  slowly.  There  is  a 
marked  fall  in  the  first  few  days  ;  then  for  the  first  year  the  number  remains  about 
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Nucleated  Red  Corpuscles.— (normoblasts.) 
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15,000  per  cubic  millimetre,  and  in  the  second,  third,  and  fourth  years  lies  between 
15,000  and  10,000  per  cubic  millimetre.  The  average  number  found  in  the  adult — 
8,000  per  cubic  millimetre — is  not  reached  until  the  time  of  the  second  dentition. 
This  constant  excess  above  the  average  adult  standard  is  due  entirely  to  the  large 
number  of  lymphocytes  present  in  the  blood  of  the  child.  While  the  total  number 
of  polymorphonuclear  cells,  which  is  from  18,000  to  25,000  per  cubic  millimetre 
at  birth,  quickly  reaches  the  normal  adult  level  of  5,000  to  6,000,  the  total  number 
of  lymphocytes,  which  at  birth  is  from  3,000  to  5,000  per  cubic  millimetre,  rises 
during  the  first  few  weeks  of  life  from  7,000  to  9,000,  between  which  figures  it 
remains  during  the  first  and  second  years,  gradually  sinking  to  the  normal  adult 
level  of  1,600  to  2,400  by  the  date  of  the  second  dentition. 

The  causes  of  these  physiological  alterations  in  the  blood  of  children  are  obscure, 
but  they  represent  activities  which  we  know  from  pathological  manifestations  to 
be  exceedingly  liable  to  disturbance. 

Turning  from  the  consideration  of  total  numbers  to  the  characters  of  individual 
cells,  it  must  be  noted  that  the  erythrocytes  do  not  exhibit  the  uniformity  of  size 
which  is  usual  in  the  adult ;  both  small  and  large  corpuscles  are  frequent,  and  even 
in  health  there  are  corpuscles  seen  of  abnormal  shape  (poikilocytosis)  ;  further, 
that  the  reaction  of  the  corpuscles  to  staining  reagents  is  not  uniform,  but  that  a 
certain  number  will  be  seen  stained  with  tints  differing  from  the  standard  (poly- 
chromatophilia).  The  nucleated  red  corpuscles  are  for  the  most  part  normoblasts 
— i.e.,  a  red  corpuscle  of  the  average  size,  with  a  round,  deeply  staining  nucleus. 
Megaloblasts  are  found  chiefly  in  pathological  conditions. 

Of  the  leucocytes  it  is  usual  to  recognize  five  varieties,  which  differ  from  one 
another  in  the  shape  of  their  nucleus  and  the  presence  or  absence  of  granules  in 
the  cell  protoplasm. 

1.  The  polymorphonuclear  cell  has  a  nucleus  of  twisted  or  divided  shape,  and 
possesses  neutrophil  granules  in  abundance. 

2.  The  lymphocyte  is  a  cell  of  somewhat  varying  size  in  which  is  a  round  nucleus, 
centrally  placed,  and  an  absence  of  neutrophil  granules  in  the  cell  protoplasm. 

3.  The  large  mononuclear  cell,  or  hyaline  cell,  is  somewhat  larger  than  the  lym- 
phocyte ;  ib  possesses  an  oval  or  kidney -shaped  nucleus,  which  is  usually  marginal  in 
position,  with  the  hilum  towards  the  bulk  of  the  protoplasm  ;  there  are  no  neutrophil 
granules. 

4.  The  eosinophil  cell  has  a  nucleus  which  is  usually  divided  and  irregular,  with 
deeply  staining  coarse  eosinophil  granules  dotting  the  protoplasm  of  the  cell. 

5.  The  basophil  cell  has  a  divided  or  plume-shaped  nucleus  with  a  few  granules 
in  the  protoplasm,  which  stain  a  purple  colour  with  the  eosin-blue  stains. 

Besides  these  forms,  which  are  readily  recognizable,  there  are  cells  which  have 
been  described  as  "  transitional,"  which  resemble  the  large,  mononuclear  variety, 
except  that  their  nucleus  is  very  irregular  instead  of  round  or  oval ;  and  lastly 
the  myelocyte,  which  is  occasionally  seen  in  the  blood  in  healthy  infants,  but  is 
never  found  in  any  large  number  except  in  pathological  conditions.  It  is  a  round 
cell,  usually,  but  not  necessarily,  larger  than  the  polymorphonuclear  or  large  mono- 
nuclear cell,  with  a  round  or  oval  or  kidney-shaped  nucleus,  usually  marginal,  and 
an  abundance  of  fine  neutrophil  granules. 

These  various  forms  are  identical  in  the  bloods  of  the  adult  and  the  child  ;  the 
only  variation  is  that  the  lymphocyte  of  the  child  is  often  somewhat  larger  than 
that  of  the  adult. 
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The  characters  of  the  blood  of  the  child  with  regard  to  coagulability  and  to 
vulnerability  do  not  differ,  so  far  as  is  certainly  known,  from  those  found  in  the 
adult ;  but  there  is  much  clinical  evidence  to  show  that  the  red  corpuscles  are  more 
easily  destroyed  in  childhood,  or,  at  any  rate,  that  the  destruction  takes  place 
more  rapidly. 

Pathology. — The  pathological  changes  which  take  place  in  the  blood  as  the 
result  of  disease  may  be  summarized  as  follows  : 

1.  Decrease  of  haemoglobin. 

2.  Increase  of  haemoglobin  in  polycythemia. 

3.  Decrease  of  the  numbers  of  red  corpuscles — all  anaemias. 
i.  Increase  of  the  numbers  of  red  corpuscles — polycythemia. 

5.  Decrease  of  the  numbers  of  white  corpuscles — pernicious  anaemias  and 
certain  infections. 

6.  Increase  of  the  numbers  of  white  corpuscles — leucocytosis  ;  leukaemia. 

7.  Decrease  of  coagulability. 

8.  Abnormal  fragility  of  the  red  corpuscles. 

Most  of  these  conditions  will  be  noted  in  their  places,  and  it  will  be  sufficient 
here  to  remark  that  an  increase  in  the  number  of  red  corpuscles  occurs  in  certain 
diseases  which  are  not  essentially  blood-diseases — e.g.,  in  congenital  pulmonary 
stenosis,  in  which  counts  of  9,000,000  and  10,000,000  per  cubic  millimetre  have  been 
recorded  ;  and  in  diseases  which  have  been  accompanied  by  a  rapid  loss  of  fluid 
from  the  body  ;  in  acute  diarrhoea  the  writer  has  made  counts  many  times  of  more 
than  6,000,000  per  cubic  millimetre.  With  regard  to  decrease  of  the  numbers  of 
leucocytes,  it  is  a  valuable  indication  in  typhoid  fever,  but  otherwise  is  a  rare 
phenomenon. 

Leucocytosi,s  as  commonly  employed  means  a  polymorphonuclear  increase, 
and  if  used  to  denote  increase  of  the  other  varieties  has  a  qualifying  epithet  pre- 
fixed. Polymorphonuclear  leucocytosis  is  most  marked  in  the  suppurations  and 
in  the  majority  of  the  infective  fevers.  Lymphocytic  leucocytosis  is  marked  in  the 
earlier  stages  of  hooping-cough,  and  is  often  declared  to  exist  where  a  knowledge 
of  the  normal  figures  in  infancy  would  have  prevented  the  mistake.  Eosinophilic 
leucocytosis  is  most  marked  in  cases  of  infection  with  the  parasitic  intestinal  worms, 
and  in  rare  cases  of  chronic  bullous  infections  of  the  skin.  Leucocytosis  of  the 
large  mononuclear  cells  or  of  the  basophil  cells  does  sometimes  occur,  but  the  clinical 
significance  is  unknown. 

The  importance  of  determining  with  accuracy  the  degree  of  coagulability  of 
the  blood  is  obvious  ;  but  it  cannot  be  said  that  as  yet  the  efforts  of  pathologists  to 
invent  a  method  of  investigation  which  will  give  consistent  and  trustworthy  results 
have  been  fully  successful.  Certain  facts  are  known  in  this  respect,  but  there  is 
considerable  difficulty  in  assigning  their  proper  importance  to  the  observations, 
and  still  more  in  comparing  the  observations  on  patients  with  widely  differing 
diseases. 

Classification  of  Blood-Diseases. — The  classification  of  the  various  forms  of  blood- 
disease  met  with  in  childhood  is  even  more  difficult  than  that  of  similar  diseases 
in  the  adult ;  and  the  difficulty  is  increased  by  the  absence  of  agreement  among 
writers  as  to  the  position  of  certain  well-marked  types.  The  classification  which 
is  used  here  divides  blood-diseases  into  five  groups :  The  first  includes  all  those 
diseases  in  which  anaemia  appears  to  be  obviously  secondary  to  disease  elsewhere 
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in  the  body  ;  the  second,  those  cases  in  which  the  blood-condition  appears  to  be 
the  essence  of  the  disease  ;  the  third,  those  diseases  in  which  the  alteration  of  the 
blood,  while  a  prominent  feature  in  the  disease,  is  yet  not  the  dominating  factor. 
The  fourth  group  is  that  where  the  total  numbers  of  the  corpuscles  are  increased. 
The  fifth  group  includes  those  diseases  in  which  the  alteration  of  the  blood  makes 
itself  manifest  by  haemorrhages,  but  in  which  our  present  methods  show  little  or 
no  alteration  ;  it  is  the  group  of  hsemorrhagic  diseases. 

This  classification  is,  like  all  others,  necessarily  imperfect,  in  the  absence  of  know- 
ledge of  causes,  but  it  represents  the  present  conceptions  of  the  relation  of  these 
diseases  to  each  other  and  to  general  disease. 

Classification. — 1.  Secondary  anaemias  : 

(a)  Following  haemorrhage. 

(b)  Due  to  the  absorption  of  poisons,  whether  mineral, 

chemical,  or  bacteriological. 

(c)  Following  defective  feeding. 

(d)  Anaemias  of  the  school  age. 

2.  Anaemias  in  which  the  alteration  of  the  blood  appears  to  be  the  essential 
factor  in  the  disease  : 

(«)  Congenital  anaemia. 

(b)  Chlorosis. 

(c)  Pernicious  anaemia. 

3.  Diseases  in  which  the  alteration  of  the  blood  appears  to  be  an  essential  feature, 
but  not  the  dominating  factor  : 

(a)  Myelocytic  leukaemia. 
(6)   Lymphocytic  leukaemia. 

(c)  Atypical  leukaemia. 

(d)  Chloroma. 

(e)  Anaemia  pseudo-leuktemica  infantum. 

4.  Polyeythaeniia. 

5.  Diseases  in  which  the  alteration  of  the  blood,  manifested  by  haemorrhages,  is 
not  recognizable  by  our  present  methods  : 

(a)  Purpura. 

(6)  Haemophilia. 

(c)   Scurvy  (see  p.  124). 


I.  SECONDARY  ANEMIAS. 

The  alterations  recognizable  in  the  blood  in  this  class  include  a  diminution  in 
the  haemoglobin  content,  a  diminution  of  variable  extent  in  the  number  of  the 
red  corpuscles,  and  sometimes  a  slight  increase  in  the  polymorphonuclear  cells.  In 
the  most  severe  cases  nucleated  erythrocytes,  both  normoblasts  and  megaloblasts, 

are  seen. 

(a)  The  most  obvious  cause  of  a  secondary  anaainia  is  the  occurrence  of  hcemor- 
rliage.  This  may  take  place  from  the  umbilicus,  from  a  wound,  or  in  the  course 
of  one  of  the  hemorrhagic  diseases.  The  anaemia  so  induced  varies  in  degree  with 
the  severity  of  the  loss  ;  but  even  in  the  most  serious  cases,  in  which  the  patient  is 
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blanched  and  pulseless,  recovery  is  as  a  rule  rapid  and  complete.  In  the  case  of 
severe  haemorrhage  the  actual  loss  of  red  corpuscles  is  the  most  marked  feature, 
and  the  rapidity  with  which  these  are  restored  is  remarkable.  In  the  less  severe 
cases  the  actual  numbers  of  red  corpuscles  are  but  very  slightly  diminished,  while 
the  loss  of  haemoglobin  is  proportionately  more  severe  and  much  more  slowly 
repaired.  In  the  majority  of  instances  one  or  two  weeks  will  restore  the  patient 
to  a  normal  condition  as  regards  the  corpuscles,  but  the  haemoglobin  does  not  reach 
its  former  level  for  at  least  a  month.  In  a  few  of  the  most  severe  cases  the  power 
of  repair  seems  to  be  exhausted,  and  the  anaemia  is  prolonged  for  several  months, 
or  may  lead  to  death  from  exhaustion.  Treatment  of  such  anaemias  is  simple. 
After  the  haemorrhage  has  been  controlled,  subcutaneous  infusions  of  normal  saline 
solution  must  be  given,  with  the  patient  kept  absolutely  at  rest.  Drug  treatment 
is  not  essential,  since  the  loss  of  blood  in  itself  acts  as  a  stimulation  to  the  blood- 
forming  organs  ;  but  in  the  case  of  milk-fed  infants,  since  milk  is  poor  in  iron,  it  is 
wise  to  give  small  doses — e.g.,  ferri  redacti,  1  grain. 

(b)  Anaemia  due  to  the  absorption  of  poisons,  whether  mineral,  chemical,  or 
bacteriological.  Mineral  poisoning  by  lead,  arsenic,  or  other  inorganic  metals,  is 
rare  in  children  ;  occasionally  arsenical  poisoning  may  occur  as  a  result  of  the 
medical  administration  of  the  drug,  but  in  such  cases  the  anaemia  is  seldom  a 
marked  feature  of  the  affection. 

The  more  important  group  in  this  class  is  that  which  arises  from  the  chemical 
or  bacteriological  toxins  which  circulate  in  the  body  as  a  result  of  infection.  The 
type  is  best  studied  in  such  a  disease  as  diphtheria,  but  includes  all  the  acute  in- 
fectious fevers,  such  chronic  diseases  as  syphilis  and  malaria,  and  infections  with 
the  parasitic  worms.  Of  course,  in  many  of  these  the  anaemia  is  not  merely  toxic  : 
in  some  defective  nutrition  plays  an  important  part  ;  in  others  loss  of  blood  directly. 
In  the  case  of  rickets  it  is  doubtful  whether  there  is  a  toxaemia,  or  whether  the 
anaemia  is  due  merely  to  mabiutrition.  But  in  the  majority  of  acute  infectious 
fevers  anaemia  appears  so  suddenly,  or  is  so  prominent  a  symptom,  that  it  is  impos- 
sible to  doubt  that  a  toxin  with  direct  effects  upon  the  blood  is  present.  In  a 
moderately  severe  case  of  diphtheria,  for  instance,  so  early  as  the  third  or  fourth 
day  of  the  disease  an  examination  of  the  blood  shows  a  marked  diminution  in  the 
amount  of  haemoglobin  and  in  the  number  of  the  red  corpuscles.  The  same  is  true, 
sometimes  even  to  a  more  marked  degree,  in  cases  of  acute  rheumatism  and  in 
the  various  types  of  pneumococcus  infection.  Acute  nephritis  is  also  often  accom- 
panied by  a  marked  anaemia,  but  in  this  case  the  general  oedema  of  the  body  tissues, 
including  the  blood,  produces  an  effect  which  is  probably  more  apparent  than  real ; 
in  cases  where  the  cedema  is  trifling  the  anaemia  is  seldom  marked. 

In  the  more  chronic  intoxications  it  is  difficult  to  separate  the  various  factors  in 
the  production  of  anaemia.  In  congenital  syphilis  there  is  often  a  considerable 
degree  of  anaemia,  principally  shown  in  the  diminution  of  the  red  corpuscles,  but 
in  many  cases  there  is  little  or  no  alteration  from  the  average.  In  chronic  tubercu- 
losis, again,  the  anaemia  seems  to  depend  far  more  upon  the  complications  or 
accidental  accompanying  conditions  than  upon  the  infection  ;  indeed,  it  is  doubtful 
whether  uncomplicated  tuberculosis  produces  any  alteration  in  the  blood.  Again, 
in  the  chronic  intestinal  diseases  the  anaemia  seems  to  depend  more  upon  the  mal- 
nutrition than  upon  any  toxin  manufactured  in  the  course  of  the  disease. 

Constipation  is  not  per  se  a  cause  of  anaemia,  though  it  is  permissible  to  believe 
that  ohronic  constipation  may  indirectly  contribute  to  the  anaemic  condition  by 
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the  general  ill-health  which  often  accompanies  it.     There  is  no  available  record  of 
the  occurrence  of  methaernoglobinaeniia  or  sulphaemoglobinaemia  in  a  child. 

Intestinal  parasites  produce  anaemia  in  at  least  two  different  ways  :  they  may 
do  so,  as  in  the  case  of  the  Anchylostomum  by  the  haemorrhage  from  the  mucous 
membrane  which  they  excite,  or  by  the  general  condition  of  ill-health  which  ac- 
companies their  presence  ;  whether  they  manufacture  a  toxin  which  is  absorbed 
and  directly  affects  the  patient  is  doubtful. 

(c)  Ancemias  due  to  defective  nutrition  are  a  large  and  varied  group,  though  it  is 
impossible  in  the  majority  of  instances  to  separate  this  factor  in  any  individual 
group.  The  anaemia  of  rickets  is  to  some  extent  certainly  due  to  defective 
nutrition,  and  yet  in  some  cases  of  obvious  rickets  the  anaemia  is  of  very  slight 
extent ;  in  another  group  there  are  children  who  have  been  nourished  too  long  on 
foods — milk  and  starchy  foods — which  are  deficient  in  iron  ;  and  in  another  group, 
again,  the  children  who,  from  one  or  another  cause,  never  procure  sufficient  food 
to  supply  the  necessary  output  of  energy  in  their  growth  and  development.  Lastly 
there  is  a  group  in  which  chronic  affections  of  the  intestinal  tract  produce  a  constant 
drain  upon  the  nutrition  of  the  child,  leading  to  anaemias  more  or  less  prolonged 
and  severe.  It  must  be  noted  here,  also,  that  the  acute  diarrhceal  infections  of 
young  infants  frequently,  in  addition  to  the  blood-destruction  which  accompanies 
them,  leave  behind  them  a  legacy  of  anaemia,  which  may  be'prolonged  for  some 
weeks  or  months. 

(d)  The  ancemias  of  children  no  longer  infants,  who  have  reached  school  age, 
belong  generally  to  one  or  other  of  the  foregoing  groups,  but  other  factors  also  come 
into  play,  especially  in  the  case  of  delicate  children — what  may,  for  want  of  a  better 
name,  be  called  the  "  nervous  "  factor.  The  instability  of  the  nervous  system  is 
a  condition  which  is  in  many  instances  congenital,  or  at  least  acquired  very  early 
in  life,  and  its  influence  on  the  general  health  is  exaggerated  when  school  life  is 
begun.  Even  in  infancy  babies  differ  widely  in  their  outlook  upon  external  phe- 
nomena, and  what  may  not  disturb  one  child  will  produce  excitement,  trembling, 
and  general  disturbance,  in  another.  At  the  school  age  such  children  are  apt  to 
feel  the  necessary  confinement  and  discipline  far  more  acutely  than  the  average 
child,  and  slight  defects  in  their  surroundings,  such  as  insufficient  ventilation  or 
overheating  of  the  classroom,  which  leave  others  unaffected,  tend  in  their  case 
to  produce  general  ill-health.  Sleeplessness  also  may  be  added  to  their  other  ills, 
with  night  terrors,  and  in  some  cases  somnambulism.  Incapacity  to  digest  ordinary 
food  or  refusal  of  food  is  another  link  in  the  chain,  which  in  nearly  all  cases  leads 
sooner  or  later  to  a  considerable  degree  of  anaemia.  Of  the  more  purely  physical 
causes  of  anaemia  at  school  age,  there  is  probably  none  so  important  as  dental  caries, 
with  the  chronic  infection  of  the  lymphadenoid  tissue  which  always  accompanies 
it.  This  factor,  however,  is  now  much  better  recognized,  and  with  children  of 
the  wealthier  classes  seldom  comes  into  play.  Overpressure  of  school  work  is 
not  a  common  cause,  except  in  the  case  of  nervous  children,  who  may  require 
relief  from  school  work  for  some  prolonged  period. 

Characters  of  the  Blood-Changes. — In  all  the  anaemias  which  we  have  been 
considering  the  alterations  in  the  blood  are  practically  identical.  The  haemoglobin 
nearly  always  suffers  considerably,  and,  instead  of  the  70  to  75  per  cent.,  which  is 
the  normal  figure  in  infancy  and  childhood,  may  sink  to  50  or  40  per  cent.^  The 
red  corpuscles  vary  much  in  their  numbers,  according  to  the  efficient  cause  of  the 
anfemia.     Where  this  is  due  to  extensive  or  repeated  haemorrhage,  the  total  number 
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often  sinks  to  as  little  as  2,000,000,  or  even  less,  but  in  the  majority  of  instances  the 
destruction  of  red  blood-corpuscles  is  not  marked,  and  the  colour  index  sinks  to 
0-6  or  0-5.  Thus,  the  anaemia,  so  far  as  the  relation  of  the  erythrocytes  and  the 
haemoglobin  is  concerned,  is  of  the  type  met  with  in  chlorosis — a  disease  which  in 
reality  does  not  exist  in  children  of  the  age  below  that  of  puberty.  Changes  of 
shape  and  alterations  in  the  staining  reactions  are  uncommon  in  the  secondary 
anaemias,  but  in  the  severest  cases  occur  to  a  mild  extent,  and  the  same  is  true  of 
nucleated  red  corpuscles.  An  increase  in  the  total  number  of  leucocytes  is  met 
with  in  the  stage  of  reaction  following  haemorrhage — an  increase  due  even  in  infancy 
to  the  greater  number  of  polymorphonuclear  cells.  This  leucocytosis  quickly 
passes  away,  and  in  the  majority  of  secondary  anaemias  the  number  of  white  cor- 
puscles does  not  exceed  the  normal.  In  the  case  of  infections  with  the  intestinal 
worms  there  is  often,  but  not  invariably,  a  marked  increase  in  the  numbers  of 
eosinophil  cells,  which  may  reach  as  high  as  2,000  per  cubic  millimetre.  This 
eosinophilia  is  most  marked  in  anchylostomiasis  and  trichiniasis,  but  has  been 
met  with  in  cases  where  the  only  infection  was  the  common  roundworm  or  thread- 
worm. In  these,  however,  it  is  uncommon,  and  so,  also,  in  the  instances  of  tape- 
worm infection  which  the  writer  has  seen. 

In  some  cases  of  rickets  there  is  an  increase  in  the  numbers  of  lymphocytes, 
but  this  is  by  no  means  a  constant  feature,  and  in  the  majority  of  instances  there  is 
no  increase  in  the  numbers  of  the  white  corpuscles  in  this  disease,  unless  there  is 
some  complication. 

Summary. — Secondary  ansemia  is  characterized  by  a  moderate  count  of  red 
corpuscles,  a  low  haemoglobin  percentage,  a  low  colour  index,  the  absence  of  poikilo- 
cytosis  and  polychromatophilia,  and  the  absence,  except  immediately  after  haemor- 
rhage, of  a  leucocytosis. 

Treatment. — The  treatment  of  all  secondary  anaemias  is  to  a  large  extent  the 
treatment  appropriate  to  the  cause,  and  where  that  is  obvious  the  treatment  is 
plain.  In  many  cases,  however,  the  cause  is  obscure,  and  it  is  necessary  to  proceed 
with  treatment  on  the  lines  already  indicated  in  the  preceding  paragraphs.  In  the 
case  of  anaemia  following  acute  infections,  the  treatment  appropriate  to  convales- 
cence— rest,  graduated  exercise,  fresh  air,  simple  and  abundant  food — is  generally 
sufficient  to  restore  the  blood  to  a  normal  condition.  Whether  iron  administered 
as  a  drug  really  helps  the  work  of  repair  is  doubtful,  but  there  can  be  no  possible 
objection  to  prescribing  it.  The  syrup,  ferri  phosphat.  co.  and  the  syrup, 
ferri  iodidi  are  both  as  a  rule  easily  tolerated  ;  and  other  useful  preparations  are 
tartrate  of  iron  and  reduced  iron.  Fellows'  syrup  contains  hypophosphite  of 
iron.  The  various  preparations  which  contain  iron  in  an  organic  form  have  not, 
on  the  whole,  anything  to  recommend  them  above  these  forms. 

Arsenic  also  is  a  drug  which  occasionally  appears  to  help  in  the  restoration  of 
health  in  the  secondary  anaemias.  It  is  best  given  in  the  form  of  liq.  arsenicalis, 
n\ii.  ;  or  as  a  pill  in  the  form  of  sodii  arsenat.,  gr.  ^t-jV- 

Of  bone  marrow  and  bone  marrow  preparations,  all  that  can  be  said  is  that 
their  use  is  disappointing  ;  and  this  is  equally  true  of  the  various  forms  ia  which 
haemoglobin  is  offered  to  a  credulous  public.  At  the  same  time  these  preparations 
are  for  the  most  part  entirely  innocuous,  a  merit  not  always  to  be  found  in  patent 
medicines.  On  the  whole,  the  medical  practitioner  will  do  best  to  direct  all  his 
energies  to  the  hygienic,  physical,  and  nutritional  treatment  of  his  patients,  sup- 
plementing these  by  the  simplest  and  most  easily  tolerated  forms  of  iron  and  arsenic. 
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II.  ANMMIAS  IN  WHICH  THE  ALTERATION  OF  THE  BLOOD  APPEARS 
TO  BE  THE  ESSENTIAL  FACTOR  IN  THE  DISEASE. 

(a)  Congenital  Abnormalities  of  the  blood  might  reasonably  be  expected,  just 
as  congenital  malformations  occur  in  other  tissues  of  the  body  ;  but  the  writer  has 
been  unable  to  find  any  cases  recorded  in  which  this  error  of  development  has  been 
noted.  In  cases  of  congenital  heart  disease  with  cyanosis,  the  individual  elements 
of  the  blood  are  of  normal  shape,  and  the  leucocytes  present  in  their  usual  pro- 
portions. 

From  time  to  time  cases  are  met  with  in  which  the  anaemia  dates  from  birth, 
but  in  those  cases  where  an  accurate  blood-count  has  been  made  the  picture  is 
always  that  of  a  secondary  anaemia,  and  the  children  usually  recover  quickly  with 
the  administration  of  iron. 

The  same  is  true  of  the  blood-counts  which  have  been  made  in  cases  of  con- 
genital acholuric  jaundice  ;  but  in  this  case  investigations  seem  to  show  that  the 
blood-corpuscles  themselves  are  abnormally  fragile,  and  give  up  their  haemoglobin 
much  more  easily  than  the  blood -corpuscles  of  normal  individuals. 

(b)  Chlorosis  is  an  anaemia  which  is  almost  confined  to  the  female  sex,  and  to 
the  period  after  puberty.     Its  cause  is  unknown. 

The  alterations  of  the  blood  are,  a  diminution  in  the  quantity  of  haemoglobin, 
out  of  all  proportion  to  the  diminution  in  the  numbers  of  red  corpuscles  ;  conse- 
quently a  low  colour  index,  with  a  normal  number  of  leucocytes.  Such  a  blood- 
picture  is  common  enough  in  children — for  instance,  in  the  secondary  anaemias 
of  school  age  ;  but  the  characteristic  greenish  complexion,  the  cardio-vascular 
changes,  and  the  extraordinary  therapeutic  effect  of  iron,  are  features  of  chlorosis 
which  are  not  present  in  children.  Hence,  though  it  is  permissible  to  speak  of 
anaemias  of  the  chlorotic  type  as  occurring  in  children,  chlorosis  in  the  true  sense 
is  unknown. 

(c)  Pernicious  Anaemia  is  a  name  which  has  had  many  connotations.  Here 
it  is  used  to  signify  a  chronic  disease  of  unknown  origin,  characterized  by  a  pro- 
gressive destruction  of  the  red  cells  and  a  degree  of  anaemia  such  as  is  rarely  met 
with  in  any  other  affection.  Such  a  disease  is,  whatever  the  reason,  exceptionally 
rare  among  children  in  the  first  decade  of  life.  Hutchison  in  1904  was  able  to 
collect  only  eleven  cases  in  the  literature,  and  of  these  six  were  doubtful.  The 
truth  is  that  typical  pernicious  anaemia  as  we  know  it  in  the  adult  does  not  occur 
in  children,  and  that  the  cases  described  as  pernicious  anaemia  are  almost  without 
exception  atypical  in  their  course,  in  the  changes  in  the  blood,  and  in  the  post- 
mortem appearances. 

Of  the  aetiology  of  the  disease  as  it  appears  in  children  nothing  is  known. 

Symptomatology. — The  chief  symptom  is  the  exceeding  pallor  of  the  skin 
and  mucous  membranes,  which  often  have  a  slightly  yellow  tint.  The  pallor  is 
so  extreme  that  the  lips  often  show  scarcely  more  than  a  tinge  of  pink.  With 
this  profound  anaemia  objective  symptoms  of  lassitude,  weakness,  loss  of  appetite, 
headache,  and  irritability,  are  common.  (Edema  of  the  ankles,  and  also  of  other 
parts  of  the  body,  is  usually  present,  but  seldom  in  a  marked  degree.  The  general 
condition  of  nutrition  is  not  often  much  impaired.     There  is  a  considerable  amount 
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of  subcutaneous  fat,  and  there  is  comparatively  little  muscular  wasting,  though 
the  muscles  are  always  flabby  and  soft.  Haemorrhage  of  any  extent  is  uncommon, 
but  subcutaneous  petechia?,  bleeding  into  the  retina,  and  epistaxis,  occur. 

Fever  is  usually  present,  of  an  irregular  character,  and  seldom  high.  The  heart 
is  dilated  and  the  rhythm  irregular.  With  this  there  is  often  a  systolic  murmur 
to  be  heard  at  the  base  of  the  heart,  and  also  in  the  vessels  of  the  neck.  The  pulse 
is  feeble,  not  usually  much  above  the  average  in  frequency.  The  blood-pressure 
is  low.  The  liver  is  not  usually  obviously  enlarged,  but  the  spleen  in  children 
almost  always  undergoes  a  considerable  degree  of  hypertrophy,  and  can  be  felt  an 
inch  or  more  below  the  costal  margin. 

Diarrhoea  is  present  at  some  time  in  the  disease,  and  at  times  there  is  blood 
in  small  amount  in  the  motions.  The  urine,  which  is  often  described  as  dark  with 
urobilin,  is  more  usually  pale,  and  may  contain  a  small  amount  of  albumin. 

The  blood  is  sometimes  watery,  with  diminished  specific  gravity,  but  in  some 
instances,  owing  to  the  high  ratio  of  haemoglobin,  appears  to  be  well  coloured. 
The  haemoglobin  may  be  diminished  to  as  little  as  10  per  cent,  of  the  normal,  and 
the  red  corpuscles  to  1,000,000  or  under,  while  the  leucocytes  are  always  markedly 
diminished.  The  colour  index  is  at  or  near  1,  not,  as  in  other  anaemias,  markedly 
below  this  figure.  In  the  stained  films  the  red  corpuscles  are  found  to  have  irregular 
shapes,  and  to  take  up  the  stains  in  irregular  fashion,  the  majority,  however,  staining 
well.  Nucleated  red  corpuscles,  both  normoblasts  and  megaloblasts,  are  present  : 
and  the  latter  are  one  of  the  chief  features  of  the  disease. 

No  case  should  be  classed  as  one  of  pernicious  anaemia  unless  it  has  three  features  : 

1.  A  progressive  and  severe  loss  of  red  corpuscles,  with  the  presence  of  nucleated 
erythrocytes,  especially  megaloblasts. 

2.  A  high  colour  index. 

3.  A  low  leucocyte  count. 

With  regard  to  the  first  of  these,  it  must  be  remembered  that  in  adults  remissions 
are  not  uncommon,  during  which  the  red  corpuscle  count  may  become  nearly 
normal. 

Pathology. — The  chief  features  found  at  the  autopsy  are  the  extraordinary 
bloodlessness  of  all  the  organs  ;  the  high  degree  of  fatty  degeneration  of  the  liver 
and  heart ;  haemorrhages  in  the  viscera  and  beneath  the  serous  membranes  ;  and 
the  deposit  of  free  iron  in  the  liver,  spleen,  kidneys,  intestinal  mucous  membrane, 
bone  marrow,  and  heart  muscle.  This  deposit  of  iron,  demonstrated  by  the  Prussian 
blue  reaction,  is  not  peculiar  to  pernicious  anaemia,  but  is  exceptionally  found  in 
other  forms  of  anaemia.  It  has  been  seen,  for  instance,  in  a  case  of  anaemia  pseudo- 
leukaemica  infantum.  The  transformation  of  the  yellow  bone  marrow  into  red, 
which  is  so  characteristic  in  the  adult,  fails  in  the  infant,  whose  marrow  is 
normally  red. 

The  Diagnosis  of  pernicious  anaemia  should,  in  the  light  of  its  great  rarity,  be 
made  with  the  utmost  reluctance  in  the  case  of  a  child.  The  majority  of  cases 
described  as  examples  of  the  disease  are  undoubtedly  cases  of  severe  secondary 
anaemia,  and  careful  examination  of  the  blood  will  usually  enable  this  fact  to  be 
recognized.  The  only  diseases  in  which  the  alterations  in  the  blood  in  the  least 
resemble  those  of  pernicious  anaemia  are  those  produced  by  infection  with  some 
of  the  parasitic  tapeworms.  Several  cases  of  infection  with  Bothriocephalus  latus 
have  been  described  in  children  by  foreign  observers.    With  these  exceptions,  the 
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blood-condition  of  pernicious  anaemia  is  in  children  unique,  although  in  adults  there 
occur  from  time  to  time  cases — e.g.,  of  gastric  carcinoma — in  which  the  diagnosis  is 
difficult  or  impossible. 

Prognosis. — In  all  the  recorded  cases  of  good  authenticity  death  has  occurred 
within  a  year  from  the  first  observation  of  the  illness. 

Treatment  has  always  proved  unavailing.  The  drug  most  in  favour  is  arsenic, 
which  can  be  given  in  increasing  doses  by  the  mouth,  or  may  be  given  in  the  form 
of  one  of  the  preparations  for  intramuscular  injections.  Oxygen  inhalations,  bone 
marrow,  and  transfusion  of  blood,  seem  to  be  quite  useless. 


777.  DISEASES  IN  WHICH  THE  ALTERATION  OF  THE  BLOOD 
APPEARS  TO  BE  AN  ESSENTIAL  FEATURE,  BUT  NOT  THE 
DOMINATING  FACTOR. 

Leukaemia — Definition. — A  disease  characterized  by  enormous  increase  of 
one  or  more  of  the  leucocytic  elements  of  the  blood. 

Introduction. — The  disease  was  discovered  almost  simultaneously  in  1841 
by  Virchow  and  Bennett,  and  the  two  main  types  sharply  differentiated  by  Ehrlich 
in  1883.  In  the  last  decade  an  enormous  amount  of  literature  has  accumulated 
regarding  the  pathology  of  the  affection  and  of  allied  conditions,  and  the  general 
tendency  has  been  towards  unification.  Neumann  in  1878  had  already  shown 
that  in  all  cases  of  leukaemia  the  bone  marrow  was  affected,  whatever  the  type  of 
the  disease,  and  held  that  the  affection  of  the  marrow  was  the  essential  feature. 
Ehrlich  and  his  pupils,  basing  their  view  on  the  brilliant  results  of  the  staining 
reactions  devised  by  them,  believed  that  the  two  main  types  were  differentiated 
by  their  origin  in  the  bone  marrow  and  in  the  lymphoid  tissue  of  the  body  re- 
spectively. This  conception  of  the  nature  of  the  disease  is  undoubtedly  supported 
by  the  examination  of  the  blood  in  typical  cases,  and  it  cannot  be  denied  that  the 
course,  duration,  and  blood-picture,  of  the  two  types,  myelaemic  and  lympkaemic, 
are  sharply  differentiated.  But  further  examination,  particularly  of  the  bone 
marrow  in  cases  of  lymphocytic  leukaemia,  tends  to  show  that  without  exception 
this  tissue  is  extensively  affected,  and  that  there  is  no  reason  to  suppose  that  this 
is  a  change  secondary  to  the  hyperplasia  of  the  glands  ;  further,  that  the  atypical 
cases  of  leukaemia — i.e.,  those  in  which  the  alterations  of  the  blood  depart  in  some 
way  from  the  expected  type — differ  in  no  respect  in  their  broader  anatomical  lesions 
from  the  typical  leukaemias.  Thus  the  modern  theory  is  slowly  shaping  itself 
again  to  Neumann's  conception  of  the  disease  :  that  it  is  essentially  a  disease  of 
the  whole  haemopoietic  system,  marrow,  spleen,  and  lymph-glands,  and  that  in 
every  case  of  leukaemia  all  these  are  involved,  though  with  differing  degrees  of 
intensity.  If  this  theory  be  accepted,  the  so-called  atypical  and  "  mixed " 
leukaemias  fall  naturally  into  place  as  mere  varieties  of  disease  of  the  haemopoietic 
system  ;  while  in  Ehrlich's  conception  they  constitute  a  very  distinct  difficulty. 

The  Relationship  of  Leukemia  to  Allied  Conditions. — The  difficulties  in 
this  part  of  the  subject  relate — (1)  To  cases  in  which  there  are  blood-changes  charac- 
teristic of  leukaemia,  with  glandular  swellings  which  behave  like  new  growths, 
givinc   rise  to   metastases.       The   most   striking   of  these  is  the  disease  called 
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"  chloroma  "  (p.  526).  (2)  To  cases  in  which,  with  the  symptoms,  course,  and 
post-mortem  findings,  of  a  typical  leukaemia,  the  blood  never  shows  the  char- 
acteristic increase  in  leucocytes.  (3)  To  cases  in  which  the  blood-picture 
combines  some  of  the  features  of  a  leukaemia  and  a  pernicious  anaemia — so-called 
"  leukanaemia." 

1.  Sarcoma-like  growths  of  the  haemopoietic  system  assume  two  main  types  : 
(a)  Chloroma  ;  (b)  growths  apparently  originating  in  the  thymus  gland,  or  in  the 
lymphoid  tissue  in  other  parts  of  the  body,  which  behave  like  sarcomata,  in  bursting 
through  the  capsule  and  infiltrating  neighbouring  tissues.  In  some  of  these  the 
changes  found,  at  the  autopsy,  in  the  bone  marrow  were  identical  with  those  of 
an  acute  lymphocytic  leukaemia,  and  both  in  these  cases  and  in  the  reported  cases 
of  chloroma  the  changes  in  the  blood  were  exactly  similar. 

2.  Cases  have  been  reported  in  small  number  in  which  the  symptoms,  course, 
and  duration  resemble  those  of  a  chronic  leukaemia,  and  in  which  changes  in  the 
bone  marrow  and  other  tissues  of  the  haemopoietic  system  have  been  found  re- 
sembling those  of  leukaemia,  and  yet  the  blood  does  not  exhibit  any  characteristic 
change.  Such  cases  are  undoubtedly  rare,  and  it  may  be  doubted  whether  they 
constitute  a  separate  type.  Without  accurate  post-mortem  examination,  especially 
of  the  bone  marrow,  the  diagnosis  must  remain  doubtful. 

3.  The  cases  of  leukanaemia  are  also  a  doubtful  type.  Some  are  probably  cases 
of  pernicious  anaemia  ;  more  of  them  are  certainly  cases  of  leukaemia,  either  in 
remission  or  of  an  aplastic  type  when  seen.  The  general  consensus  of  English 
and  American  writers  appears  to  assign  the  majority  of  the  reported  cases  to  the 
group  of  atypical  leukaemias. 

The  question  still  remains,  however,  of  the  first  group.  Are  we  to  regard  acute 
lymphocytic  leukaemias,  on  the  strength  of  these  rare  cases,  as  examples  of  new 
growths  of  a  character  only  slightly  malignant  as  a  general  rule,  but  occasionally 
assuming  great  virulence  and  giving  rise  to  widespread  metastases  ?  Or  are  we 
to  regard  leukaemia,  not  as  a  neoplasm  at  all,  but  as  in  all  probability  an  infection, 
and  assume  that  the  leukaemic  characters  of  the  new  growths — chloroma  and  its 
like — in  reality  have  no  direct  connection  with  leukaemia  ?  On  the  whole,  the 
facts  seem  to  agree  best  with  this  last  theory.  Chloroma  is  to  be  regarded  as  a 
primary  new  growth  of  bone  marrow,  behaving  in  most  respects  very  like  new 
growths  elsewhere  ;  while  leukaemia,  especially  in  view  of  its  remissions,  must  be 
considered  to  be  more  nearly  allied  to  the  infectious  diseases. 

.(Etiology. — In  children  the  types  of  leukaemia  are  somewhat  less  sharply 
differentiated  than  in  adults,  but  the  two  main  forms,  myelocytic  and  lymphocytic, 
are  prominent.  In  them,  however,  the  myelocytic  type,  which  in  adults  is  not 
rare,  is  distinctly  less  frequent  than  the  lymphocytic,  though,  with  the  increasing 
recognition  that  acute  cases  of  leukaemia  are  often  of  the  myelocytic  variety,  the 
difference  tends  to  become  less  accentuated.  The  so-called  "  atypical  "  leukaemias 
appear  to  belong  more  especially  to  the  acute  myelocytic  variety,  and  these  are 
proportionately  more  frequent  in  children  than  in  adults. 

(a)  Myelocytic  Form. — Predisposing  Causes  are  unknown.  There  is  no 
tendency  to  inheritance  of  the  disease.  Children  are  born  of  affected  mothers 
without  any  trace  of  the  disease. 

Frequency. — Hutchison  in  1904  was  able  to  find  only  five  cases  which  he 
considered    genuine  ;   since  that  time   Benjamin  and  Sluka  have  reported  five 
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others  which  are  beyond  criticism  ;  and  the  writer  has  himself  seen  three  undoubted 
examples  :  one  in  a  boy  of  eight  years  of  age,  one  in  a  girl  aged  four,  and  the  third 
in  a  boy  aged  three  and  a  half  years — a  total  of  thirteen  cases. 

Sex  and  Age. — The  numbers  actually  reported  are  too  small  to  allow  of  any 
dogmatic  statement  as  to  the  sex  of  the  patients  ;  but  taking  all  cases  below  twenty 
years  of  age,  the  male  sex  appears  to  be  slightly  more  liable.  As  to  age,  it  is 
remarkable  that,  so  far  as  the  writer  has  been  able  to  discover,  there  are  but  one 
or  two  undoubted  cases  occurring  in  the  first  two  years  of  life,  a  peculiarity  which 
has  been  noted  also  in  the  case  of  pernicious  anaemia. 

Duration. — In  adults  the  chronic  character  of  the  disease  is  well  marked. 
A  duration  of  two  or  more  years  is  by  no  means  uncommon.  In  children  the 
reported  cases  have  all  been  of  brief  duration,  at  most  six  to  eight  months,  and  in 
a  few  instances  not  more  than  a  month  to  six  weeks. 

Symptomatology — Mode  of  Onset. — The  patient  is  brought  to  the  doctor 
either  on  account  of  increasing  lassitude  or  for  the  enlargement  of  the  abdomen, 
which  is  in  fact  due  to  the  enlargement  of  the  spleen.  In  a  few  instances  the 
anaemia  has  also  been  marked,  but  as  a  general  rule,  as  in  adults,  the  anaemia  is 
not  in  the  early  stages  a  prominent  symptom. 

Besides  these  symptoms,  there  is  often  little  which  is  the  subject  of  complaint. 
The  appetite  remains  good,  and  there  is  seldom  any  diarrhoea  or  constipation  till 
the  later  stages.  A  distinction  must  be  made,  however,  between  the  chronic  and 
the  acute  varieties.  In  these  latter  the  anaemia  may  be  marked  early  in  the  disease, 
and  there  may  be  epistaxis,  rarely  of  large  amount ;  petechiae  on  the  skin  of  the 
trunk  or  the  thighs,  and  some  oedema  of  the  extremities  ;  whereas  these  symptoms 
mark  the  closing  stages  of  the  more  chronic  varieties.  Pain  is  an  uncommon 
symptom,  and  when  it  occurs,  seems  to  be  due  generally  to  the  dragging  on  the 
adhesions  formed  by  the  spleen,  or  to  sudden  haemorrhage  within  the  spleen,  which 
causes  stretching  of  the  capsule.  Dyspnoea  appears  to  be  due  principally  to  the 
anaemia,  and  occurs  in  the  later  stages.  The  heart  is  usually  somewhat  dilated,  and 
a  haemic  murmur,  often  rough  in  quality,  is  heard  at  the  apex  and  over  the  praecordia. 
Fever  is  usually  slight  and  very  irregular,  with  occasional  rises  to  102°  or  103°  F. 
for  a  few  hours.     These  are  not  readily  explained. 

The  marked  feature  of  the  physical  examination  is  the  size  of  the  spleen.  This 
organ  occupies  the  greater  part  of  the  left  side  of  the  abdomen,  often  reaching 
the  iliac  crest,  and  to  the  middle  line  of  the  abdomen  at  the  umbilicus.  It  forms 
a  hard,  smooth  tumour  with  rounded  edges,  is  not  tender  to  palpation,  and  is 
easily  recognized  by  the  presence  in  its  anterior  margin  of  the  characteristic 
notches.  It  fills  the  loin,  and  can  be  traced  upwards  by  percussion  as  high  as  the 
ninth  or  eighth  rib  in  the  mid-axillary  line.  The  size  of  the  spleen  varies  some- 
times in  the  course  of  the  disease  ;  sudden  enlargement,  accompanied  by  pain, 
may  be  due  to  haemorrhage  into  its  substance  ;  and  in  nearly  all  cases  the  approach 
of  death  is  associated  with  a  marked  diminution  in  size. 

The  liver  is  increased  in  size — sometimes  moderately  ;  more  frequently  it 
reaches  the  level  of  the  umbilicus  below  and  of  the  fifth  rib  above. 

The  lymphatic  glands  are  usually  palpable  in  the  neck  and  axillae  and  groins, 
and  in  a  few  of  the  more  acute  cases  form  considerable  masses,  but  in  the  typical 
myelocytic  cases  are  rarely  prominent.  They  are  never  in  any  case  of  the  size 
familiar  to  the  physician  in  cases  of  lymphadenoma. 
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The  Blood. — The  principal  characteristics  of  the  blood  are  the  progressive  loss 
of  haemoglobin  and  of  red  corpuscles,  accompanied  by  an  enormous  increase  in  the 
number  of  white  corpuscles,  a  large  part  of  the  increase  being  due  to  the  appear- 
ance of  myelocytes.     The  following  is  the  record  of  a  boy  of  ten  years  of  age  : 

Red  corpuscles  . .  . .     3,302,000  per  cubic  millimetre. 

White  corpuscles      . .  . .        400,000 

Haemoglobin  . .  . .  . .  70  per  cent. 

Colour  index  . .         . .         . .  0-99 

In  the  next  few  months  these  figures  varied  considerably,  but  the  white 
corpuscles  were  always  above  100,000  in  number,  and  generally  above  400,000. 
The  haemoglobin  alone  remained  steady.  The  varieties  of  white  corpuscles  present 
were  as  follows  : 


Percentage. 

Absolute  Numbers 
per  C.Mm. 

Polymorphonuclear  leucocytes 

Lymphocytes 

Large  mononuclear  leucocytes 

Eosinophil  leucocytes 

Basophil  leucocytes 

Myelocytes 

24-0 
6-0 

16-0 
2-5 

15-5 

35-5 

96,000 
24,000 
64,000 
10,000 
62,000 
142,000 

It  will  be  seen  that  the  absolute  numbers  of  all  forms  are  considerably  increased, 
but  the  striking  feature  is  the  enormous  number  of  myelocytes,  more  than  a  third 
of  the  whole  number.  This  predominance  is  apt  to  distract  the  observer's  attention 
from  the  increase  of  the  other  forms,  and  stress  must  be  laid  on  the  fact  that  the 
polymorphonuclear  and  lymphocytic  cells  are  both  present  in  enormous  excess. 
In  this  particular  instance  the  basophil  or  mast  cells  were  present  in  an  unusual 
proportion,  and,  though  their  numbers  are  always  greater  than  in  normal  blood, 
they  are  seldom  seen  in  such  profusion.  The  percentage  of  eosinophil  leucocytes 
is  within  normal  limits  :  the  absolute  numbers  of  course  vastly  increased.  The 
cells  of  all  these  types  vary  in  their  morphology  considerably,  both  in  size  and  in 
staining  reactions.  The  polymorphonuclear  cells  are  often  undersized,  and  so 
also  are  the  myelocytes ;  while  the  staining  reactions,  especially  with  the  eosin- 
blue  stains,  present  all  shades  and  tints.  The  red  cells  also  vary  in  size,  and 
exhibit  a  tendency  to  take  on  darker  tints  than  normally  is  the  case,  in  some 
instances  showing  a  distinct  purple.  Nucleated  red  cells,  both  megaloblasts, 
normoblasts,  and  microblasts,  are  common,  but  the  normoblast  predominates. 
Blood-platelets  are  said  to  be  increased. 

Taking  the  mean  of  the  counts  in  the  thirteen  cases  mentioned  above,  the  red 
corpuscles  were  2,500,000  per  cubic  millimetre — i.e.,  about  50  per  cent,  of  the 
normal ;  while  the  white  corpuscles  were  438,000  per  cubic  millimetre,  and  of  these 
an  average  of  nearly  one-half  were  myelocytes. 

The  condition  of  the  blood  does  not  correspond  in  any  way  to  the  condition 
of  the  patient.  The  patient  who  had  the  highest  of  all  these  counts  lived  fully 
six  months  from  the  time  of  the  recognition  of  the  disease. 

In  this  series  remissions  were  not  observed,  but  in  the  adult  it  is  not  infrequent 
to  find  the  total  number  of  white  cells  sinking  to  a  comparatively  low  figure,  and 
even  reaching  a  normal  or  subnormal  level,  but  retaining  as  a  rule  the  characteristic 
abnormal  cells. 
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Acute  Myelocytic  Leukaemia. — The  description  given  applies  to  the  cases  in 
children  corresponding  to  the  chronic  myelocytic  leukaemia  of  adults.  More 
rarely  cases  are  met  with  corresponding  to  the  acute  myelocytic  leukaemias. 
Benjamin  and  Sluka  record  two  such,  but  it  is  difficult  to  understand  on  what 
grounds  they  separate  them  from  the  chronic  cases.  The  writer  has  seen  one  such 
case  which  may  be  called  "  acute,"  on  the  ground  that,  besides  the  well-defined 
myelocytes  present  in  the  film,  there  were  numbers  of  mononuclear  cells  of  the 
myelocytic  type,  but  without  granules — the  so-called  "  premyelocytic  "  type.  It 
is  possible  that  with  the  recognition  of  these  cells  the  diagnosis  of  acute  myelocytic 
leukaemia  will  become  more  frequent. 

(6)  Lymphocytic  Leukaemia — Predisposing  Causes. — As  in  the  case  of  myelo- 
cytic leukaemia,  nothing  of  importance  is  known  with  regard  to  the  aetiology  of 
the  disease. 

Frequency. — In  children  it  is  distinctly  more  common  than  the  myelocytic 
type.  Hutchison  in  1904  collected  twelve  cases.  Benjamin  and  Sluka  in  1907 
found  some  thirty  more ;  Forbes  and  Langmead  reported  twelve  cases  from  the 
records  of  the  Hospital  for  Sick  Children,  London  ;  and  in  the  last  three  years  there 
have  been  at  least  double  this  number  recorded  in  the  German,  English,  and 
American  literature. 

Sex  and  Age. — The  sexes  are  probably,  on  the  whole,  equally  affected,  though 
in  Benjamin  and  Sluka's  series  boys  predominate  as  2  to  1.  On  the  whole, 
also,  the  age  at  which  the  affection  makes  its  appearance  is  earlier  than  in  the 
myelocytic  type.  In  Forbes's  series  ten  out  of  twelve  cases  were  under  four  years, 
and  five  of  these  were  under  two  years  of  age. 

Duration. — Short  as  is  the  duration  of  the  myelocytic  type,  that  of  lymphocytic 
leukaemia  is  much  briefer.  Nine  of  Forbes's  twelve  cases  were  dead  in  six  weeks 
from  the  onset,  and  of  the  total  above-mentioned,  fifty-four  in  number,  only  eight 
survived  more  than  two  months. 

Symptomatology — Mode  of  Onset. — Very  frequently  the  first  indication  of 
disease  is  the  occurrence  of  petechiae  on  the  skin  and  bleeding  from  the  gums  ;  much 
more  rarely  the  child  is  brought  for  increasing  pallor  or  enlargement  of  the  abdomen; 
and  in  a  few  cases  the  glandular  enlargement  is  the  cause  of  alarm.  This  is  in 
marked  contrast  with  the  same  disease  in  adults,  in  whom  the  enlargement  of  the 
glands  is  in  more  than  half  of  the  cases  the  warning  symptom. 

A  child  suffering  from  lymphocytic  leukaemia  is  nearly  always  markedly  anaemic, 
the  skin  being  waxy  or  a  greenish-yellow  in  appearance,  and  the  lips  almost  colour- 
less. The  skin  is  mottled  over  with  petechiae,  which  are  generally  small  and 
sparsely  scattered  over  the  trunk  and  limbs.  If  the  gums  are  affected  they  are 
swollen,  purple  in  colour,  and  oozing  blood  ;  and  there  may  be  haemorrhages  in 
addition  on  the  palate  or  in  the  fauces.  Retinal  haemorrhages  are  not  uncommon, 
conjunctival  rare.  Epistaxis  is  frequent,  seldom  severe.  Haemorrhage  from  the 
bowels  and  from  the  urinary  tract  is  common,  though  seldom  marked  in  amount — 
rather  a  continuous  oozing  than  a  sudden  outburst. 

The  glands  at  the  angle  of  the  jaw  are  often  considerably  enlarged  ;  the  super- 
ficial glands  in  the  body  elsewhere  are  seldom  more  than  palpable.  The  liver  is 
nearly  always  enlarged,  generally  to  a  considerable  extent,  even  to  the  level  of 
the  umbilicus. 

The  spleen  also  is  always  enlarged,  generally  only  to  a  moderate  degree,  but 
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in  exceptional  instances  reaching  to  the  level  of  the  umbilicus.  Enlargement  to 
the  degree  found  in  myelocytic  leukaemia  is  unknown. 

Fever  is  always  present,  seldom  reaching  normal,  and  sometimes  remaining 
at  a  high  level,  though  more  frequently  intermittent  in  type.  The  patient  is 
restless,  without  appetite,  liable  to  attacks  of  diarrhoea,  and  rapidly  passing  to 
a  state  of  exhaustion  and  unconsciousness. 

The  Blood. — The  principal  characteristics  of  the  blood  are  the  steady  fall  in 
the  total  number  of  red  corpuscles,  and  the  considerable  increase  in  the  number 
of  white  corpuscles,  for  which  increase  the  non-granular  cells  are  almost  wholly 
responsible.  The  average  number  of  red  corpuscles  is  from  1,500,000  to  2,500,000, 
and  in  the  most  severe  cases  this  number  may  sink  below  1,000,000.  Nucleated 
erythrocytes  are  nearly  always  present  in  considerable  numbers,  chiefly  as  normo- 
blasts. The  haemoglobin  also  is  much  diminished.  Percentages  of  above  30  are 
uncommon,  and  those  of  20  to  25  are  most  usual.  The  colour  index  is  usually 
well  below  1-0. 

The  number  of  white  corpuscles  seldom  reaches  the  totals  recorded  in  myelocytic 
leukaemia.  Counts  below  50,000  per  cubic  millimetre  are  frequent,  and  those 
above  200,000  are  rare.  The  largest  total,  however,  1,527,000,  which  the  present 
writer  has  met  with  in  leukaemia,  was  in  a  case  of  the  lymphocytic  type. 

It  is  in  the  differential  count,  however,  that  the  distinction  becomes  obvious. 
In  place  of  the  predominance  of  the  granular  cell  in  myelocytic  leukaemia,  we  find 
in  this  type  a  predominance  of  the  non-granular  cells,  which  constitute  from  70 
to  99  per  cent,  of  the  total  number.  It  is  a  frequent  experience  to  examine 
a  film  of  the  blood,  and  find  less  than  5  per  cent,  of  granular  cells  present.  In 
twenty-one  counts  recorded  by  Forbes  and  Langmead,  the  small  and  large  lympho- 
cytes counted  together  averaged  90  per  cent,  of  the  total.  The  lowest  figure 
was  61  per  cent.,  the  highest  99  per  cent. 

It  is  customary  to  speak  of  the  non-granular  cells  of  lymphocytic  leukaemia 
as  "  lymphocytes,"  and  to  classify  them  as  small  or  large  according  to  the  standard 
of  the  average  lymphocyte  of  normal  blood.  But  in  these  acute  leukaemias  many 
of  the  cells  called  "  lymphocytes  "  are  distinct  from  the  lymphocytes,  and  also 
from  the  large  mononuclear  cells  of  normal  blood.  Many  attempts  have  been 
made  by  different  writers  to  define  the  exact  variety  present  in  a  given  instance, 
but  on  the  whole  without  success  ;  and  at  present  the  physician  must  be  content 
to  accept  Cabot's  summing-up  :  "  (1)  That  these  cells  belong  in  all  probability 
to  a  group  very  near  the  primordial  cells,  whence  both  leucocytes  and  erythrocytes 
are  derived  ;  (2)  that  they  are  probably  marrow  cells  rather  than  lymph -gland 
cells." 

(c)  Atypical  Leukaemia. — While  the  majority  of  leukaemias  fall  easily  into  one 
of  the  two  types  discussed,  there  remain  a  few  cases  which  are  difficult,  from  one 
reason  or  another,  to  classify  directly. 

(1)  "  Mixed  Leuk^mias." — Cases  are  often  reported  under  this  heading, 
chiefly  owing  to  the  fact  that  in  all  cases  of  myelocytic  leukaemia  the  lymphocytes 
are  enormously  increased  as  regards  their  absolute  numbers.  This  is  especially 
the  case  with  children,  and  towards  the  termination  of  the  disease,  when  a  marked 
increase  in  the  number  of  the  non-granular  cells  is  apt  to  occur.  On  the  other 
hand,  a  considerable  proportion  of  the  cases  of  lymphocytic  leukaemia,  especially 
those  which  are  prolonged  beyond  a  few  weeks,  tend  to  show  a  moderate  number 
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of  myelocytes  in  the  films.  To  give  to  these  variations  such  a  title  as  "  mixed 
leukaemia  "  is  merely  to  add  to  the  confusion,  especially  now  that  it  is  believed 
that  many  of  the  so-called  "  large  lymphocytes "  are  really  derived  from  the 
marrow:  Where,  as  Cabot  says,  there  is  a  high  leucocyte  count,  with  a  large  pro- 
portion of  granular  cells,  polymorphonuclear,  eosinophil,  basophil,  or  myelocytes, 
such  a  case  should  be  classed  as  a  "  myelocytic  leukaemia,"  even  though  the  per- 
centage of  non-granular  forms  is  fairly  high. 

(2)  Leukemia  without  a  Ledcocytosis. — In  a  few  cases  the  disease  may 
run  its  course  without  any  increase  in  the  total  number  of  leucocytes  circulating 
in  the  blood.  Such  cases  are  very  rare,  and  it  is  more  usual  to  find  that  the  fall 
in  the  total  numbers  is  an  initial  and  temporary  phenomenon,  and  that  subsequent 
counts  give  increasingly  larger  numbers.  But  even  where  the  total  number  is 
small  the  proportion  of  the  various  forms  of  leucocytes  will  invariably  give  the 
key  to  the  problem.  Such  a  case  was  reported  by  Hand.  A  boy  of  two  and  a  half 
years  was  admitted  to  hospital  for  anaemia  and  haemorrhages  beneath  the  skin 
and  from  the  mucous  membranes.  The  blood-examination  showed  only  6,300 
leucocytes  per  cubic  millimetre,  but  the  differential  count  showed  that  of  these 
85  per  cent,  were  lymphocytes.  The  axillary  and  inguinal  glands  were  consider- 
ably swollen,  and  the  spleen  and  liver  enlarged.  Death  occurred  within  six  weeks 
from  the  onset  of  the  illness,  a  few  days  after  the  child  was  first  seen. 

(3)  The  cases  already  referred  to,  in  which,  with  the  blood-changes  character- 
istic of  leukaemia,  there  are  present  glandular  swellings  which  behave  like  neoplasms 
(sarcoma,  chloroma). 

Pathology. — Besides  the  alterations  in  the  haemopoietic  system,  the  altera- 
tions found  post  mortem  are  slight. 

The  spleen  is  always  enlarged,  varying  in  size  from  the  immense  firm,  fibrous 
organ  of  chronic  myelocytic  leukaemia  to  the  soft,  dark  purple,  moderately-sized 
viscus  of  acute  leukaemia.  In  chronic  cases  there  is  often  some  perisplenitis,  with 
adhesions  to  the  neighbouring  peritoneum.  On  section  the  firm  spleen  is  greyish- 
red  in  colour,  often  mottled  with  darker  patches,  and  showing  areas  of  haemorrhage 
or  infarction.  It  is  rare  to  obtain  a  reaction  showing  the  presence  of  free  iron. 
Microscopically  the  structure  of  the  spleen  is  altered  by  three  processes :  myelo- 
cytic or  lymphocytic  infiltration,  fibrosis  of  the  interstitial  tissue,  and  haemolysis. 
The  lymphatic  glands,  both  of  the  superficial  and  deep  groups,  are  variably  enlarged, 
rarely  to  a  great  size,  and  often  not  larger  than  is  common  in  some  of  the  infectious 
fevers.  Microscopically  they  are  purplish-red  from  the  amount  of  infiltrating 
cells,  or  greyish  from  the  increase  of  interstitial  tissue.  Microscopically  they 
exhibit  the  same  features  as  the  spleen. 

The  bone  marrow  of  the  long  bones  in  children  commonly  contains  far  less  fat 
than  that  of  adults,  so  that  the  red  transformation,  which  is  a  marked  feature  in 
the  latter,  is  not  obvious  macroscopically.  Microscopically  the  marrow  contains 
large  numbers  of  mononuclear  non-granular  cells  in  all  forms  of  leukaemia,  and 
in  the  myelocytic  type  a  considerable  number  of  fully-differentiated  granular 
cells.     In  addition  nucleated  erythrocytes  are  abundant. 

The  liver  is  always  enlarged,  usually  pale  or  mottled  with  pale  areas.  Histo- 
logically the  periportal  and  capillary  spaces  are  thronged  with  leucocytes — myelo- 
cytes in  the  one  form,  lymphocytes  in  the  other.  In  the  more  acute  cases  these 
deposits  are  more  scattered,  and  large  areas  of  the  liver  substance  will  show  no 
other  change  than  a  moderate  degree  of  fatty  degeneration. 
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The  kidneys  are  large  and  pale,  and  in  some  cases  mottled  with  haemorrhages. 
Microscopically,  in  lymphocytic  leukaemias,  the  infiltration  of  the  interstitial  tissue 
with  lymphocytes  may  be  so  marked  as  to  obscure  the  structure  of  the  organ,  and 
to  simulate  that  of  a  round-celled  sarcoma.  The  cellular  infiltration  does  not, 
however,  in  leukaemia  invade  or  destroy  the  structure,  but  lies  in  the  capillary 
spaces. 

The  lungs  also  often  show  infiltration,  especially  in  the  capillary  and  lymphatic 
spaces  around  the  bronchi  and  beneath  the  pleural  membrane. 

The  heart  muscle  is  pale,  and  shows  "  tabby  cat "  striation  ;  microscopically 
the  tissue  may  show  patches  of  lymphocytic  infiltration. 

Hcemorrhages.- — Petechia?  are  often  found  beneath  the  pericardial  and  pleural 
membranes  ;  and  occasionally  small  extravasations  have  been  noted  in  the  meninges 
or  in  the  mucous  membrane  of  the  stomach  and  intestines.  Extensive  haemor- 
rhage in  any  part  of  the  body  is  unusual. 

Nature  of  the  Disease.  —  Three  views  may  be  noted :  (1)  The  generally 
accepted  theory  that  the  disease  is  an  affection  of  the  whole  haemopoietic  system 
affecting  the  marrow,  glands,  spleen,  and  the  lymphadenoid  deposits  in  the  viscera, 
with  special  incidence  on  one  or  other  of  these  structures  in  different  cases  ;  (2)  that 
it  is  primarily  a  malignant  growth  of  the  bone  marrow  ;  (3)  that  it  is  an  infection 
by  bacteria. 

The  first  of  these  views  leaves  open  the  question  of  the  exact  cause  of  the  disease, 
and  maintains  only  the  essential  unity  of  all  forms  of  leukaemia  ;  that  it  is  a  disease, 
namely,  which  has  the  haemopoietic  system  as  its  site,  and  that  the  various  mani- 
festations are  all  to  be  explained  as  variations  of  the  efficient  cause,  acting  with 
more  or  less  vigour  upon  the  different  portions  of  the  system.  The  more  the 
disease  is  studied,  the  greater  appears  the  probability  of  this  view.  "  Differences," 
as  Cabot  says,  "  tend  to  disappear,  identities  to  be  accentuated." 

The  second  view,  that  acute  leukaemia  is  primarily  a  malignant  growth  of 
marrow,  is  in  the  writer's  opinion  untenable.  It  finds  its  support  in  the  close 
relationship  of  the  certain  forms  of  the  disease  with  certain  forms  of  sarcomatous 
growth  ;  but  it  leaves  out  of  sight  altogether  the  relationship  of  the  acute  with 
the  chronic  leukaemias,  and  it  fails  entirely,  as  Forbes  and  Langmead  point  out, 
to  offer  any  explanation  of  the  fulminating  cases  in  which  death  occurs  in  a  few 
days. 

The  parasites  described  some  years  ago  by  Lowit  have  not  found  acceptance 
with  pathologists  ;  they  are  difficult  to  demonstrate,  not  found  at  all  in  many  cases, 
and  are  probably  not  living  organisms  at  all. 

If  one  confines  one's  attention  to  acute  leukaemia,  it  is  extremely  difficult  to 
resist  the  conception,  at  least  for  some  cases,  of  a  bacterial  infection.  The  sudden 
onset,  the  fever,  the  resemblances  to  septicaemia,  all  heighten  the  likeness  to  acute 
bacterial  disease.  Further,  in  a  certain  number  of  cases  streptococci  have  been 
recovered  from  the  heart's  blood,  bone  marrow,  and  viscera.  The  writer  was 
enabled  by  Forbes  to  examine  two  of  these  organisms,  and  found  that  they 
corresponded  to  the  ordinary  streptococcus  of  the  mouth,  which  is  not  infrequently 
found  as  a  terminal  infection  in  other  diseases.  The  evidence  is  on  the  whole 
against  a  bacterial  origin,  for,  however  strongly  the  course  of  the  acute  disease 
suggests  it,  there  is  still  the  group  of  chronic  leukaemias  to  be  accounted  for,  and 
no  explanation  which  would  separate  the  two  groups  can  be  satisfactory. 

A  possible  conception  is  that  the  haemopoietic  system  is  liable  to  attack  by 
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a  variety  of  toxins,  which  have  affinity  for  one  or  other  of  the  different  tissues, 
and  are  manufactured  inside  the  body  in  morbid  metabolic  conditions,  whether 
originating  in  bacterial  infection  or  not. 

It  must,  then,  to  summarize,  be  concluded  that  leukaemia  is  a  disease  of  the 
hsemopoietic  system  differing  in  type  according  to  the  particular  portion  of  the 
system  primarily  attacked,  and  that  its  efficient  cause  is  entirely  unknown  ;  that 
the  disease  is  not  a  bacterial  infection,  and  not  a  neoplasm,  but  possibly  caused 
by  some  toxin  or  group  of  toxins  manufactured  in  the  body. 

Diagnosis. — The  diagnosis  of  leukaemia  from  other  anaemias  rests  chiefly 
upon  the  examination  of  the  blood.  In  the  chronic  myelocytic  type  the  splenic 
tumour  can  hardly  be  mistaken  for  anything  else  ;  both  kidney  tumours  and 
tumours  of  the  intestines  are  utterly  unlike  it,  both  in  general  shape  and  outline 
and  in  position  ;  and  a  very  cursory  examination  of  the  blood  will  at  once  show 
the  characteristic  changes.  The  only  condition  which  in  the  least  degree  re- 
sembles a  chronic  myelocytic  leukaemia  is  the  peculiar  form  of  infantile  anaemia 
described  by  von  Jaksch,  under  the  cumbrous  title  of  "  anaemia  pseudo-leukaemica 
infantum."  In  this  disease,  however,  the  total  leucocyte  count  rarely  rises  above 
30,000  to  40,000,  and  of  these  cells  the  proportion  of  myelocytes  is  usually  com- 
paratively small.  The  age  of  the  patient  is  also  of  importance,  since  von  Jaksch's 
anaemia  is  almost  confined  to  the  first  two  years  of  life,  whereas,  as  has  been  seen, 
myelocytic  leukaemia  commonly  attacks  older  children.  The  distinction  is  impor- 
tant, for  60  to  70  per  cent,  of  cases  of  von  Jaksch's  anaemia  recover  completely. 

In  lymphocytic  leukaemia  the  diagnosis  with  the  aid  of  a  blood-examination 
is  also  as  a  rule  easy.  The  chief  difficulty  arises  in  cases  where  the  absence  of 
glandular  or  splenic  enlargement  has  led  to  the  neglect  of  a  blood-count.  Such 
cases  are  apt  to  be  described  as  purpura,  or  septicaemia,  or  even  typhoid  fever. 

There  are,  however,  difficult  cases  : 

1.  In  pertussis  with  a  high  degree  of  pallor,  and  possibly  some  conjunctival 
haemorrhage  or  epistaxis,  a  blood-count  may  show  a  marked  lymphocytosis. 
Cabot  quotes  a  case  in  which  the  leucocytes  numbered  94,000  per  cubic  millimetre, 
75  per  cent,  of  which  were  lymphocytes. 

2.  In  a  few  cases  of  sepsis  of  the  lymphatic  glands,  instead  of  the  polymorpho- 
nuclear leucocytosis  expected,  a  blood-count  reveals  a  lymphocytosis.  The  writer 
has  never  met  such  a  case. 

3.  In  a  few  cases  of  sarcomatous  groivths  of  the  intestine,  the  circulating  blood 
may  contain  a  large  number  of  lymphocytes,  but  as  a  general  rule  the  total  count 
is  well  below  20,000  per  cubic  millimetre. 

4.  Cases  of  purpura  may  superficially  resemble  acute  leukaemia,  but  the  leuco- 
cytosis in  this  disease  is  rarely  high,  and  the  increase  is  invariably  in  the  poly- 
morphonuclear cells. 

5.  The  real  difficulties  arise  in  connection  with  the  atypical  leukaemias,  and 
in  some  of  these  it  may  be  impossible  to  make  the  diagnosis  during  life. 

The  diagnosis  between  the  two  forms  of  leukaemia  is  not  a  matter  of  great 
clinical  importance  in  children,  since  the  duration  of  either  is  extremely  limited. 
But  it  may  be  briefly  stated  that  in  myelocytic  leukaemia  the  leucocyte  count  is 
on  the  average  high,  above  200,000,  while  in  the  lymphocytic  form  it  is  more 
likely  to  be  below  100,000  ;  that  haemorrhage  is  more  frequent  in  acute  leukaemias  ; 
that  a  considerable  number  of  acute  leukaemias  show  cells  which,  though  non- 
granular, are  in  general  appearance  more  nearly  allied  to  marrow  than  to  lymph- 
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gland  cells  ;    and  that  where  such  cells  are  present  the  disease  is,  on  the  whole, 
more  rapidly  fatal  than  in  the  other  forms. 

Prognosis. — Leukaemia  in  children  is  probably  invariably  fatal.  From  time 
to  time  cases  of  recovery  are  reported,  but  the  writer  knows  of  none  which  will 
bear  critical  examination.  The  average  duration  of  life  after  the  disease  has 
declared  itself  is  in  the  acute  cases  a  few  weeks,  in  the  chronic  cases  a  few  months, 
at  best.  Of  remissions,  as  seen  in  adults,  during  which  the  health  is  regained 
and  the  blood  becomes  normal,  the  writer  has  found  no  record  in  children. 

Treatment. — The  treatment  of  either  form  of  leukaemia  offers  a  gloomy  outlook. 
In  acute  leukaemia,  as  a  general  rule,  the  end  comes  swiftly  ;  but  in  a  small  pro- 
portion of  cases  temporary  recovery  from  the  severe  symptoms  takes  place.  The 
writer  has  seen  an  adult  patient  of  Drysdale's  who  recovered  from  what  seemed 
a  desperate  condition,  and  lived  to  enjoy  two  years  of  good  health,  but  knows  of 
no  similar  instance  in  a  child.  Drugs  innumerable  have  been  given  without  apparent 
effect.  In  the  case  above-mentioned,  naphthalene  tetrachloride  was  employed 
in  doses  of  30  grains  a  day,  and  the  result  certainly  seems  to  warrant  further 
trial  of  this  or  similar  medicines.  Arsenic,  iron,  iodides,  extracts  of  various  organs, 
and  anti-micro  bic  serums,  seem  quite  useless  to  avert  the  fatal  termination,  but 
occasionally  benefit  the  patient  temporarily.  Arsenic,  whether  given  by  the  mouth 
or  subcutaneously,  is  probably  the  best  of  these.  If  used,  it  should  be  employed 
in  increasing  doses.  For  chronic  myelocytic  cases  there  can  be  no  doubt  that 
X-ray  treatment  offers  some  hope  of  improvement  in  a  few  cases.  The  spleen 
becomes  smaller,  the  blood  tends  to  assume  its  normal  condition,  and  the  patient 
is  less  aneemic  and  begins  to  enjoy  life  again.  The  improvement  is  in  most  in- 
stances not  long  maintained,  and  no  authentic  case  of  cure  is  yet  recorded,  but 
the  results  as  regards  the  comfort  of  the  patient  are  considerable.  In  the  acute 
cases  the  treatment  appears  to  offer  less  benefit ;  indeed,  in  some  cases  it  has 
seemed  to  hasten  the  end. 

(d)  Chloroma. — Definition.- — A  sarcomatous  growth  of  marrow-like  tissue  with 
green  tint,  invading  the  bones,  especially  of  the  skull,  accompanied  by  changes 
in  the  circulating  blood  resembling  those  found  in  lymphocytic  leukaemia. 

Frequency. — In  1907  Benjamin  and  Sluka  collected  forty-two  cases,  in  nineteen 
of  which  the  blood  had  been  studied  carefully.  Of  these,  sixteen  were  in  children 
below  twelve  years  of  age.  Since  then  Treadgold  has  collected  eight  others,  two 
in  children. 

Symptomatology. — The  disease  manifests  itself  insidiously  :  the  child  becomes 
pale,  listless,  and  irritable,  and  complains  of  headache.  This  is  due  to  the  pressure 
of  the  tumours  in  the  skull,  which,  as  it  increases,  produces  deformity  of  the 
temporal  and  frontal  bones,  exophthalmos,  optic  neuritis,  swelling  of  the  veins 
of  the  head  and  neck,  and  deafness.  Haemorrhages  take  place  in  the  majority 
of  cases,  from  the  nose  or  mouth,  and  occasionally  from  the  stomach  or  bowel. 
The  lymphatic  glands  in  the  neck  and  axillae  are  enlarged  ;  and  the  spleen,  though 
never  enormous,  is  generally  definitely  palpable.  Emaciation  is  rapid ;  fever  is 
inconstant,  occasionally  high.  The  duration  of  the  disease  is  short — when  the 
symptoms  have  manifested  themselves,  from  one  to  two  months  only. 

Pathology. — On  section,  the  tumours  which  infiltrate  the  bones  show  a  vivid 
green  colour,  which  varies  in  tint  in  different  cases,  and  is  apt  to  fade  quickly 
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The  tumours  are  found  especially  in  connection  with  the  bones  of  the  orbit,  the 
temporal  and  frontal  bones,  the  vertebrae,  ribs,  and  sternum.  Metastases  have 
also  been  found  in  all  the  viscera,  the  glands,  the  long  bones  of  the  limbs,  and  even 
in  the  skin.  The  growths  are  extremely  soft  and  pliable,  but  do  not  appear  to  be 
liable  to  haemorrhages.  In  some  cases,  not  all,  the  tumours  exhibit  the  green 
colour. 

Diagnosis. — Where  the  typical  infiltration  of  the  skull  bones  has  taken  place, 
the  disease  can  be  recognized  at  a  glance,  the  only  possible  confusion  arising  from 
the  sarcomata  originating  in  the  suprarenal  bodies  described  by  Hutchison. 
From  these  it  is  easily  differentiated  by  an  examination  of  the  blood,  which  shows 
the  characters  described  under  acute  lymphocytic  leukaemia.  In  a  few  cases  the 
blood  has  been  described  as  of  the  myelocytic  type. 

Prognosis  and  Treatment  are  alike  hopeless. 

REFERENCES. 

Benjamin  and  Sluka  :  Jahrbuch  fur  Kinderheilk. ,  1907.     New  series,  Ixv.  87. 
Cabot  :  System  of  Medicine,  Osier  and  McCrae,  1908,  iv.  595. 
Hutchison,  R.  :  Goulstonian  Lectures,  Lancet,  1904,  i.  1253  ;  1323  ;  1403. 
Forbes  and  Lanqmead  :  Proc.  Roy.  Soc.  Med.,  1908,  i.,  Clin.  Sec,  128. 


(e)  Anaemia  Pseudo-Leuksemica  Infantum  (von  Jaksch) — Definition. — A  disease 
of  infants  characterized  by  great  enlargement  of  the  spleen,  a  high  degree  of 
anaemia,  and  the  constant  presence  of  myelocytes  in  the  circulating  blood. 

Introduction. — In  the  year  1889  von  Jaksch  published  an  account  of  a  form 
of  anaemia  in  a  young  infant  which,  in  his  opinion,  constituted  a  distinct  type. 
It  resembled  closely  true  leukaemia  in  its  clinical  aspect,  but  there  were  certain 
characteristic  symptoms  which  differentiated  it  sharply  from  that  disease.  In 
his  original  description  the  chief  characteristics  of  the  type  were  a  marked  enlarge- 
ment of  the  spleen,  a  moderate  enlargement  of  the  liver,  occasional  enlargement 
of  the  superficial  lymphatic  glands,  and  alterations  in  the  circulating  blood.  These 
were  principally  leucocytosis  of  a  considerable  degree,  and  a  great  diminution 
in  the  total  numbers  of  the  erythrocytes.  The  name  which  he  proposed  for  the 
condition  was  the  cumbrous  title  of  "  anaemia  pseudo-leukasmica  infantum  " — 
a  title  which,  in  spite  of  its  obvious  drawbacks,  is  in  the  writer's  judgment 
better  than  that  more  usually  employed  in  this  country — "  splenic  anaemia  of 
infants." 

For  a  considerable  time  there  was  not  much  attention  paid  to  von  Jaksch's 
paper,  especially  in  England  ;  but  in  Germany,  and  of  recent  years  in  this  country, 
there  has  been  published  a  considerable  literature,  devoted  for  the  most  part  to 
the  consideration  of  the  point  whether  the  disease  in  question  is  merely  a  severe 
anaemia  owing  its  peculiarities  to  the  age  of  infancy,  or  a  special  and  distinct  type 
of  anaemia. 

Von  Jaksch's  original  communication  laid  no  stress  upon  the  character  of 
the  leucocytes  present  in  the  circulating  blood,  a  point  which,  in  the  writer's 
opinion,  is  of  considerable  importance ;  but  his  clinical  description  was  exact 
and  complete,  and  but  little  has  been  added  to  it.  The  following  account  is  based 
upon  a  series  of  cases  investigated  by  Drysdale  and  the  writer  in  1904. 
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^Etiology — Age. — The  disease  is  practically  confined  to  the  first  three  years 
of  life,  and  the  larger  proportion  of  all  cases  accurately  reported  in  Germany, 
America,  and  this  country,  falls  within  the  first  two  years. 

Date  of  Onset. — The  average  age  at  which  patients  come  under  observation 
is  eighteen  months  ;  but  since  in  all  cases  the  disease  is  fully  developed  when  the 
patients  are  first  seen,  it  is  probable  that  they  are  attacked  about  the  beginning 
of  the  second  year  of  life. 

Sex. — The  sexes  are  about  equally  affected.  In  the  series  studied,  nine  were 
females,  fourteen  males. 

Race. — Some  writers  believe  that  the  Hebrew  race  is  more  liable  to  the  affec- 
tion, but  the  present  writer  does  not  share  that  opinion. 

Family  Influences. — There  is  no  evidence  that  heredity  plays  any  part  in 
causation,  but  there  is  a  distinct  tendency  for  children  of  the  same  family  to  suffer 
from  the  disease,  as  they  successively  reach  the  age  of  usual  incidence — a  fact 
which  is  probably  to  be  explained  by  similarity  of  circumstances  producing  similar 
effects.  The  same  explanation  would  also  hold  good  if  it  is  the  case,  as  alleged, 
that  twins  form  an  undue  proportion  of  the  cases. 

Predisposing  Causes. — Of  these  little  is  known.  There  is  no  good  evidence 
pointing  to  the  influence  of  any  mode  of  feeding,  or  any  previous  infection  pre- 
ceding the  onset ;  nor  that  rickets,  congenital  syphilis,  or  a  marasmic  condition, 
are  factors  in  the  peculiar  characters  of  the  anaemia.  These  diseases  are,  it  is  true, 
found  in  conjunction  with  it,  but  not  more  frequently  than  would  be  expected, 
for  the  patients  who  are  the  subjects  of  anaemia  pseudo-leukaemica  are  almost 
invariably  drawn  from  the  lower  ranks  of  the  social  scale.  The  writer  has  not 
seen,  nor  been  able  to  hear  of,  a  case  among  the  children  of  the  wealthier  classes. 

Symptomatology — Mode  of  Onset. — The  onset  of  the  disease  is  always 
insidious,  and  by  the  time  that  the  increasing  pallor  or  the  enlargement  of  the 
abdomen  attracts  the  attention  of  the  parents  the  condition  is  fully  developed. 
In  some  instances  the  beginning  of  the  illness  is  dated  from  an  epistaxis,  in  others 
the  petechial  eruption  excited  alarm  ;  but  in  the  majority  the  pallor,  wasting,  and 
the  abdominal  enlargement,  are  the  cause  of  the  visit  to  the  doctor.  As  a  general 
rule  it  is  easy  to  distinguish  these  cases  at  a  glance.  The  pallor,  which  is  invariably 
marked,  is  of  a  waxy  character,  often  with  a  yellow  or  greenish  tinge.  The  patients 
are  sometimes  wasted,  but  more  often  retain  a  considerable  amount  of  subcu- 
taneous fat,  and  seldom  show  any  sign  of  wasting  in  their  facial  aspect.  The 
lassitude  and  listlessness  are  betrayed  by  their  slow  and  uncertain  movements, 
and  also  frequently  by  their  lack  of  irritability.  They  appear  too  tired  to  resent 
examination,  even  of  the  fauces.  The  trunk  and  limbs  are  in  the  majority  of 
cases  spotted  with  small  petechias,  and  often  show  more  signs  of  wasting  than  the 
face.  The  muscles  are  soft  and  flabby,  and  in  severe  cases  the  ankles  and  the 
dorsum  of  the  feet  pit  slightly  on  pressure.  The  abdomen  is  in  all  cases  protuberant, 
the  enlargement  being  due  principally  to  the  increase  in  size  of  the  spleen.  The 
enlargement  of  this  organ  is  truly  enormous.  In  the  twenty-three  cases  there 
was  but  one  in  which  it  did  not  reach  the  iliac  crest,  and  in  most  cases  the  middle 
line  of  the  abdomen.     It  is  hard,  smooth,  and  free  from  tenderness. 

The  liver,  on  the  contrary,  is  seldom  of  any  great  size,  and  probably  never 
much  above  the  normal,  although  its  edge  may  be  felt  easily  below  the  costal 


DISEASES  OF  THE  HEMOPOIETIC  AND  LYMPHATIC  SYSTEMS         529 

margin.  In  these  patients,  as  also  in  rickety  infants,  owing  to  the  wide  costal 
angle  and  the  distended  abdomen,  a  liver  of  normal  size  is  often  unduly  palpable. 

The  Glands. — Glandular  enlargement  is  unusual  in  the  superficial  groups, 
but  occasionally  one  or  more  glands  may  be  felt  somewhat  more  easily  than  usual. 
After  death  it  is  not  unusual  to  find  the  mesenteric  glands  considerably  enlarged, 
and  in  some  cases  the  bronchial  and  tracheal  groups  also. 

The  degree  of  wasting  is  usually  not  severe  as  regards  the  subcutaneous  fat — 
at  least,  in  uncomplicated  cases  ;  but  in  the  course  of  the  disease,  extending  as  it 
does  over  many  weeks,  the  body-weight  remains  stationary  or  slowly  declines, 
until  convalescence  begins.  Indeed,  an  increase  in  weight  is  one  of  the  earliest 
favourable  signs.     The  muscular  wasting,  on  the  other  hand,  is  often  considerable. 

(Edema,  slight  in  degree,  of  the  hands  and  feet  is  not  uncommon,  and  a  slight 
pufnness  of  the  face,  especially  below  the  eyes,  is  often  present.  Such  cedema  is 
intermittent,  and  the  cause  of  it  is  never  obvious.  It  is  unconnected  with  changes 
in  the  urine,  which  is  normal  in  quantity  and  appearance.  It  occasionally  contains 
a  slight  trace  of  albumin,  but  there  is  never  any  evidence  of  nephritis. 

Haemorrhages. — Epistaxis  is  common,  and  often  repeated,  but  seldom  severe 
enough  to  excite  alarm.  Petechiae  on  the  skin  of  the  trunk  and  limbs  have  been 
already  mentioned.  Besides  these  two  forms  of  haemorrhage  all  others  are  rare. 
Blood  has  been  seen  in  the  stools,  in  the  urine,  and  oozing  from  the  gums  has  been 
once  observed.     In  no  case  was  it  serious  or  prolonged. 

Fever  of  an  irregular  type  is  generally  present — at  least,  at  some  part  of  the 
illness — but  in  a  few  cases  is  absent  altogether  while  the  patient  is  under  observa- 
tion. The  temperature  rarely  reaches  more  than  102°  F.,  and  then  only  for  a 
few  hours  at  a  time.  The  fever  which  accompanies  an  intercurrent  broncho- 
pneumonia is  often,  of  course,  more  severe  and  prolonged. 

Diarrhoea  occurs  in  about  half  the  cases  in  the  form  of  intermittent  attacks. 
In  the  intervals  the  motions  are  as  a  general  rule  normal.  Vomiting,  except 
early  in  the  illness,  is  not  common.  Bronchitis  and  broncho-pneumonia  are 
frequent  and  often  fatal  complications.  Of  the  fatal  cases,  nearly  all  die  of  respira- 
tory disease  or  of  an  acute  and  uncontrollable  diarrhoea. 

The  Blood. — The  prick  of  the  needle  in  a  severe  case  is  followed  by  a  drop  of 
watery  blood  of  a  paler  tint  than  normal.  The  haemoglobin  is  as  a  rule  diminished 
considerably,  but  seldom  sinks  to  the  level  which  the  degree  of  pallor  would  lead 
one  to  expect.  The  lowest  record  was  19  per  cent.,  the  average  38  per  cent.  The 
red  corpuscles  showed  an  average  of  2,900,000  per  cubic  millimetre,  and  low  counts 
are  very  uncommon.  The  colour  index  averaged  0-6.  Alterations  in  shape  and 
size  of  the  red  corpuscles  are  not  very  prominent  features,  but  here  and  there 
individual  corpuscles  may  show  marked  changes.  Nucleated  erythrocytes,  usually 
normoblasts,  are  always  present  in  the  severer  stages  of  the  disease,  sometimes  in 
very  considerable  numbers.  Megaloblasts  are  less  common,  but  in  one  case  at 
least  outnumbered  the  normoblasts.  The  leucocytes  numbered  on  an  average 
24,100  per  cubic  millimetre,  but  in  this  circumstance  the  variations  are  extensive. 
Counts  as  low  as  5,000  per  cubic  millimetre,  and  as  high  as  40,000  per  cubic 
millimetre,  are  not  uncommon.  An  increase  is  certainly  far  more  often  observed 
than  a  decrease.  The  highest  count  observed  by  the  writer— 82,000  per  cubic 
millimetre — was  in  a  case  not  included  in  the  present  series.  The  count  was  made 
at  a  time  when  there  was  no  recognizable  complication,  and  the  patient  eventually 
recovered.     The  degree  of  leucocytosis  does  not  indicate  the  degree  of  severity  of 
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the  disease.  In  two  cases  known  to  the  writer,  death  ensued  without  any  increase 
in  the  number  of  the  leucocytes,  while  in  several  instances  where  the  leucocytes 
numbered  30,000  and  upwards  recovery  has  taken  place. 

The  varieties  of  leucocytes  are  all  increased,  but  the  proportionate  increase 
is  greatest  in  the  lymphocytes.  Hence,  where  percentages  alone  are  stated,  the 
polymorphonuclear  cells  are  apparently  decreased,  though  their  actual  numbers 
are  larger  than  the  normal. 

The  feature,  however,  of  the  blood-film  is  the  constant  presence  of  myelocytes. 
In  no  other  disease  except  leukaemia  are  these  cells  present  in  anything  like  the 
same  proportion,  though  a  few  may  be  found  in  some  of  the  acute  infectious 
diseases — e.g.,  diphtheria  or  scarlet  fever.  The  great  majority  of  the  myelocytes 
possess  neutrophil,  but  a  few  may  show  eosinophil  or  basophil  granules.  The 
average  percentage  present  in  the  series  of  cases  which  is  under  review  was  5-7  per 
cent.  The  number  steadily  diminishes  with  the  improvement  of  the  patient,  and 
their  estimation  is  probably  one  of  the  best  means  of  testing  the  progress  of  the  case. 

Summary  of  the  Blood  Changes. — A  diminution  of  the  red  corpuscles,  with  a 
slightly  more  marked  loss  of  hemoglobin,  accompanied  by  an  increase,  usually,  of 
the  total  number  of  leucocytes,  of  which  myelocytes  invariably  constitute  a  marked 
percentage. 

Pathology. — The  gross  anatomical  appearances  of  this  disease  are  practically 
confined  to  the  spleen,  whose  size  is  always  very  great,  though  usually  less  than 
has  been  estimated  during  life.  This  is  probably  due  to  a  rapid  shrinkage  in  volume, 
which  has  been  observed  clinically  during  the  last  few  days  of  life.  The  organ  is 
smooth,  hard,  and  on  section  shows  nothing  abnormal,  beyond  a  slight  increase  of 
the  fibrous  septa.  Microscopically  there  is  no  change,  unless  it  be  an  increase  in 
the  amount  of  the  connective  tissue.  The  mesenteric  glands  are  often  enlarged, 
but  show  no  microscopical  alteration  except  a  general  hyperplasia.  The  Peyer's 
patches  and  solitary  glands  of  the  intestine  are  often  prominent,  but  there  is  no 
ulceration.  The  liver  shows  fatty  degeneration.  The  lungs,  except  where  broncho- 
pneumonia has  terminated  the  illness,  are  normal.  The  bone  marrow  shows  no 
gross  alteration,  and  microscopically  little  more  than  an  excess  of  the  more  recently 
formed  erythrocytes  and  leucocytes.  Bacteriological  researches  have  failed  to 
demonstrate  any  infecting  organism  in  the  viscera  or  bone  marrow,  and  blood- 
cultures  made  during  life  are  sterile.  No  decisive  observations  have  been  made 
with  regard  to  parasitic  protozoal  forms.  Some  of  these  have  been  described  as 
occurring  in  the  spleen,  but  the  bulk  of  trustworthy  observation  is  entirely  negative. 
The  cause  of  the  disease  therefore  is  entirely  unknown,  and  here,  as  in  true  leukaemia, 
medicine  is  at  present  reduced  to  hypothesis.  The  most  reasonable  hypothesis 
is  that  the  condition  is  the  result  of  the  circulation  in  the  body  of  a  toxin  or  com- 
bination of  toxins  manufactured  in  the  processes  of  morbid  metabolism,  whether 
these  are  initiated  by  bacterial  infection  or  no. 

Relationship  to  Other  Diseases — 1.  Other  Anosmias. — It  has  been  con- 
tended that  this  affection  is  not  a  separate  disorder,  but  an  ansemia,  which  owes 
its  special  characteristics  to  the  age  of  the  patients  ;  that  severe  rickets,  congenital 
syphilis,  or  chronic  intestinal  disease,  will  produce  the  condition.  In  the  writer's 
judgment,  there  are  two  facts  which  compel  a  contrary  opinion — that  in  none  of 
these  conditions,  however  severe,  has  an  anaemia  with  the  pecidiar  characteristics 
ever  been  observed  to  develop  ;  and,  secondly,  that  there  are  a  number  of  cases  of 
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this  disease  in  which  all  the  alleged  predisposing  conditions  can  be  definitely 
excluded. 

2.  Relationship  to  Leukmmia. — This  relationship  is  much  harder  to  define.  The 
disease  has  some  of  the  characteristics  of  myelocytic  leukaemia,  but,  on  the  other 
hand,  its  course  and  the  comparatively  low  degree  of  mortality  are  very  unlike 
those  of  leukaemia  ;  moreover,  the  condition  of  the  blood,  though  recalling  that  of 
myelocytic  leukaemia,  never  presents  the  striking  pictures  that  are  familiar  in  that 
disease. 

In  one  or  two  cases  observed  by  the  writer,  which  have  ended  fatally,  the  terminal 
scenes  have  been  signalized  by  enormous  influx  of  lymphocytes  into  the  circulating 
blood,  producing  the  picture  seen  in  acute  lymphocytic  leukaemia,  and  it  is,  he 
thinks,  difficult  to  resist  the  conclusion  that  these  cases  have  terminated  by  an 
attack  of  that  disease.  But  it  is  certain  that  these  are  exceptional  instances,  and 
on  the  whole  the  disease  is  distinct  in  its  onset,  course,  and  prognosis,  from  any 
form  of  leukaemia  known  in  adults  or  older  children. 

It  follows,  from  what  has  been  said,  that  anaemia  pseudo-leukaemica  infantum 
must  be  considered  as  a  special  form  of  anaemia,  a  disease  sui  generis,  confined  to 
the  first  three  years  of  life,  running  a  protracted  course,  characterized  by  a  great 
hyperplasia  of  the  spleen  and  a  condition  of  the  blood  peculiar  to  itself. 

Diagnosis. — The  diagnosis  is  seldom  difficult,  but  must  rest  upon  the  combina- 
tion of  three  conditions — anaemia,  the  splenic  enlargement,  and  the  peculiar  myelo- 
cytic condition  of  the  circulating  blood.  From  any  ordinary  anaemia  occurring  in 
infants  the  blood-condition  alone  will  easily  distinguish  it ;  from  myelocytic  leukaemia, 
a  rare  disease  in  infants,  the  moderate  leucocytosis,  the  low  percentage  of  myelocytes, 
and  especially  the  course  of  the  illness,  separate  it  at  once.  In  rickets  and  con- 
genital syphilis  the  spleen  rarely  attains  the  size  that  is  common  in  this  disease,  and 
the  destruction  of  the  red  corpuscles  is  seldom  so  severe.  Infantile  scurvy  and 
idiopathic  purpura  bear  no  sort  of  resemblance  to  it  either  in  clinical  features  or  in 
the  condition  of  the  blood.  The  only  difficulties  which  have,  in  the  writer's  ex- 
perience, occurred  have  been  to  decide  whether  a  given  case  was  an  example  of 
myelocytic  leukaemia  or  of  von  Jaksch's  disease,  a  difficulty  correctly  solved  by 
careful  blood-examination  ;  and,  secondly,  in  one  of  the  rare  instances  above  referred 
to,  whether  the  patient  was  suffering  from  this  disease  or  from  acute  lymphocytic 
leukaemia. 

Prognosis. — From  the  consideration  of  all  the  cases  carefully  reported,  it 
appears  that  from  65  to  70  per  cent,  of  the  patients  affected  eventually  recover, 
and  that  recovery  is  complete  and  permanent.  Patients  who  suffered  from  this 
disease  in  infancy  have  been  examined  at  later  ages,  and  showed  no  traces  of  the 
affection,  except  that  their  spleens  could  be  perhaps  rather  more  easily  felt  than 
in  normal  children  of  the  same  ages.  The  duration  is  always  prolonged.  Weeks, 
or  even  months,  pass  without  there  being  the  least  alteration  in  the  patient's  con- 
dition ;  then  slow  improvement  begins,  heralded,  as  mentioned  above,  by  the 
disappearance  of  the  myelocytes  from  the  circulating  blood.  The  spleen  diminishes 
slowly  in  size,  and  even  a  year  or  more  after  the  anaemia  has  completely  vanished, 
and  the  general  health  has  become  excellent,  may  still  be  unduly  palpable.  This 
is  a  phenomenon  which  a  consideration  of  the  histology  of  the  enlarged  spleen, 
with  its  overgrowth  of  connective  tissue,  would  naturally  lead  one  to  expect. 

When  a  fatal  result  occurs,  it  is  almost  invariably  directly  produced  by  acute 
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diarrhoea  or  by  an  attack  of  broncho-pneumonia.  In  exceptional  cases,  as 
mentioned  previously,  the  onset  of  an  acute  lymphocytic  leukaemia  causes  death. 
The  writer  has  never  seen  a  fatal  result  from  haemorrhage. 

Treatment. — During  the  chronic  period  of  the  illness  all  the  usual  methods 
of  attacking  the  aneemia  appear  to  be  without  the  least  effect.  Iron,  arsenic, 
bone  marrow,  cod-liver-oil,  mercury,  and  raw-meat  juice,  have  all  failed  to  produce 
the  slightest  improvement.  The  patients  appear  to  do  best  when  treated  as  far 
as  is  possible  out  of  doors,  with  abundance  of  light  and  air.  Wherever  there  is 
obvious  rickets  or  the  signs  of  congenital  syphilis,  it  is,  of  course,  wise  to  pursue 
treatment  directed  specially  to  these  affections. 

In  the  absence  of  any  knowledge  of  the  cause,  it  is  advisable  to  act  upon  the 
hypothesis  suggested  above,  and  to  use  careful  dieting  combined  with  intestinal 
disinfectants  ;  but  in  the  use  of  these  it  is  necessary  to  proceed  with  caution,  for 
diarrhoea  is  one  of  the  most  fatal  of  complications.  Hence  the  intestinal  disinfec- 
tants used  should  be  of  the  coal  tar  group — salol,  izal,  and  the  like — and  they  should 
be  employed  in  small  doses. 

So  far  as  the  writer  knows,  excision  of  the  spleen,  which  has  been  attended  by 
such  brilliant  results  in  certain  cases  of  enlargement  in  adults,  has  not  been  prac- 
tised in  this  class  of  case  ;  nor  does  it  seem  likely  to  be  attended  with  good  results  ; 
nor,  indeed,  do  the  majority  of  cases,  since  recovery  takes  place,  call  for  such  a 
measure. 
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IV.  POLYCYTHEMIA. 

Definition. — Polycythemia  is  the  name  given  to  conditions  in  which  the 
numbers  of  red  blood-corpuscles  per  cubic  millimetre  exceeds  the  normal. 

Relative  Polycythemia. — This  excess  may  be  due  simply  to  concentration 
of  the  blood,  either  locally  or  generally.  Local  concentration,  which  has  been 
shown,  both  experimentally  and  clinically,  to  exist  in  local  cyanotic  conditions, 
has  no  clinical  importance. 

Generalized  concentration  and  the  consequent  polycythsemia  is  chiefly  asso- 
ciated with  conditions  in  which  there  has  been  a  severe  and  rapid  loss  of  the  body 
fluids.  Thus,  it  is  common  to  obtain  high  erythrocyte  counts  in  cases  of  diarrhoea 
or  repeated  vomiting  in  infants.  The  writer  has  made  several  counts  of  6,000,000 
and  7,000,000  in  such  conditions. 

Absolute  Polycythemia. — Here  the  total  number  of  red  blood-corpuscles 
is  increased,  not  merely  locally  or  temporarily,  but  over  the  whole  body  and  for 
a  considerable  period.  It  is  also  probable  that  the  total  volume  of  the  blood  is 
increased.  The  most  widely  known  example  of  an  absolute  polycythsemia  is 
met  with  in  congenital  pulmonary  stenosis,  in  which  counts  of  10,000,000  corpuscles 
and  upwards  have  often  been  recorded.  Chronic  cardiac  and  pulmonary  disease 
associated  with  cyanosis  also  give  rise  to  a  similar  but  less  pronounced  excess. 
The  polycythemia  which  occurs  at  high  altitudes  must  also  be  mentioned. 
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To  these  conditions  recent  research  has  added  another,  which  is  at  present 
believed  to  be  due  to  an  excessive  activity  of  the  bone  marrow,  excited  by  some 
stimulant  the  nature  of  which  is  unknown.  The  disease  is  characterized  by 
cyanosis,  polycythsemia,  and  in  most  cases  considerable  enlargement  of  the  spleen. 
The  cases  so  far  reported  have  been  observed  in  middle  life,  but  since  in  several 
instances  the  cyanosis  and  splenomegaly  are  known  to  have  existed  since  child- 
hood (four  cases  up  to  1909,  Weber),  it  is  only  a  question  of  time  for  cases  to  be 
recognized  and  recorded  before  puberty.  The  polycythsemia  is  as  a  rule  persistent, 
reaching  an  average  of  8,000,000  per  cubic  millimetre  in  the  reported  cases,  and 
frequently  above  this  figure.  The  haemoglobin  is  from  120  to  180  per  cent,  as 
compared  with  the  normal  100  per  cent.  ;  and  the  leucocytes,  usually,  but  not 
always,  increased,  show  a  preponderance  of  polymorphonuclear  cells.  Nucleated 
erythrocytes  are  also  often  present,  and  occasionally  myelocytes.  The  symptoms 
are  chiefly  those  of  peripheral  congestion,  epistaxis,  vertigo,  headache,  dyspnoea, 
and  the  marked  cyanosis  of  the  skin  and  mucous  membranes.  The  diagnosis 
is  easily  made  by  the  exclusion  of  the  ordinary  causes  of  cyanosis  and  polycythemia. 
The  duration  is  protracted,  often  many  years,  and  the  termination  comes  from 
intercurrent  disease  or  intracranial  haemorrhage. 

Treatment  has  so  far  been  unsuccessful,  but  diminution  of  the  spleen  and 
decrease  of  the  polycythsemia  has  followed  the  use  of  X-ray  applications. 
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ENLARGEMENT  OF  THE  SPLEEN. 

Besides  the  diseases  already  discussed  in  this  section,  there  are  other  con- 
ditions in  which  the  enlargement  of  the  spleen  is  a  well-marked  clinical  feature,  and 
a  brief  enumeration  of  these  will  be  of  service  to  the  clinician. 

1.  Acute  Infective  Diseases. — There  are  probably  few  infective  disorders  in 
children  in  which  the  spleen  never  becomes  enlarged.  Even  in  such  mild  affections 
as  rubella  or  varicella  the  organ  is  sometimes  palpable  below  the  costal  margin, 
but  in  these  cases  the  enlargement  is  of  slight  extent  and  short  duration.  But 
there  are  three  conditions  in  which  an  acute  infection  is  marked  by  a  considerable 
and  more  persistent  enlargement  :  (1)  Typhoid  fever,  (2)  septicaemia,  (3)  acute 
tuberculosis. 

(1)  Typhoid  Fever. — The  spleen  in  this  disease  usually  becomes  palpable 
about  the  end  of  the  first  week  of  the  disease,  and  may  attain  a  very  considerable 
size,  so  as  to  form  a  definite  tumour  in  the  left  hypochondrium.  It  is,  however, 
more  usual  for  the  enlargement  to  be  moderate,  the  lower  edge  of  the  organ  reaching 
an  inch  or  an  inch  and  a  half  below  the  costal  margin.  It  is  very  rarely 
tender  to  palpation,  and  is  easily  identified  by  its  position  and  rounded  edge,  even 
if  the  notches  cannot  be  felt. 

(2)  In  Septicemic  Conditions  the  spleen  is  often  the  site  of  infarcts,  which 
may  progress  to  abscess  formation  ;  but,  again,  as  a  rule  the  enlargement  is 
moderate. 

(3)  Acute  Tuberculosis.    See  below. 
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2.  Chronic  Enlargements  of  the  Spleen. — These  are  a  much  more  numerous 
class.  The  enlargement  of  the  spleen  in  leukaemia,  in  lymphadenorua,  and  in 
von  Jaksch's  anaemia  pseudo-leukaemica  infantum,  has  been  already  mentioned. 
Other  conditions  in  which  there  is  a  chronic  enlargement  of  the  organ  are  enumerated 
below  : 

(1)  Chronic  Venous  Congestion. — In  some  cases  of  heart  disease  with  back- 
ward pressure  the  spleen  may  undergo  considerable  enlargement,  becoming  hard 
and  firm.  In  some  of  these  cases  the  spleen  is  found  post  mortem  to  contain 
numerous  infarcts. 

(2)  Hepatic  Cirrhosis. — Banti  has  described  a  condition  in  which  an  enlarge- 
ment of  the  spleen  with  a  marked  anaemia  aTe  the  initial  symptoms.  To  these  are 
added,  in  the  course  of  years,  ascites  and  cirrhosis  of  the  liver.  The  anaemia  is 
characterized  by  oligocythaemia,  deficiency  of  haemoglobin,  and  a  low  leucocyte 
count  in  which  lymphocytes  predominate.  After  a  duration  of  many  years  the 
patients  succumb  with  dropsy  or  repeated  haematemesis. 

The  relationship  of  this  disease  to  "  splenic  anaemia  "  is  obscure.  This  name 
has  in  the  past  been  applied  indiscriminately  to  a  great  variety  of  diseases  which 
had  in  common  the  symptoms  of  splenomegaly  and  anaemia.  In  especial,  the 
disease  which  has  in  this  chapter  been  called  "  anaemia  pseudo-leukaemica,"  was 
often  styled  "  the  splenic  anaemia  of  infants."  Recently,  however,  the  name  has 
been  confined  to  a  group  of  cases  in  which,  with  splenomegaly,  there  is  a  leucopenia 
with  predominance  of  lymphocytes.  In  this  group  it  is  certain  that  there  are 
several  different  conditions  included  :  the  type  of  disease  to  which  Banti's  name 
has  been  attached  is  one  such  condition  ;  the  splen  omegaly  with  anaemia  of  late 
congenital  syphilis  is  a  second  ;  and  there  are  no  doubt  others  which  will  be 
separated  from  the  group. 

Cases  which  fall  into  this  category,  of  whatever  type,  occur  more  commonly 
in  adolescence  than  in  childhood,  and  are  unknown  before  the  period  of  the  second 
dentition. 

(3)  Tuberculosis. — The  spleen  is  enlarged  in  tuberculosis,  both  acute  and 
chronic,  and  the  enlargement  is  always  due  to  the  formation  of  tubercles  in  the 
organ.  These  tubercles  are  in  the  acute  cases  generally  of  the  miliary  type,  and 
occur  sometimes  more  obviously  on  the  capsule  than  in  the  pulp.  In  the  cases 
of  generalized  tuberculosis,  both  miliary  and  caseating  tubercles  are  present,  and 
the  whole  spleen  may  be  dotted  with  grey  or  yellowish  nodules  both  in  the  pulp 
and  in  the  capsule.  The  most  marked  enlargements  occur,  however,  in  the  more 
chronic  types  of  tuberculosis,  and  are  associated  with  the  development  of  multiple 
caseous  tubercles  in  the  organ.  In  many  instances  such  a  spleen  post  mortem 
resembles  both  in  size  and  appearance  the  "  hardbake  "  spleen  of  lymphadenoma, 
from  which  it  may  be  distinguished  as  a  general  rule  by  the  yellower  colour  and 
less  regular  outline  of  the  nodules,  and  the  more  frequent  involvement  of  the  capsule 
of  the  organ,  with  consequent  peritoneal  adhesions.  Clinically  an  enlarged  spleen 
is  more  often  found  in  tuberculosis  than  in  any  other  disease  to  which  children 
are  liable,  and,  in  the  writer's  experience,  is  the  only  disease  in  which  the  splenic 
tumour  is  often  distinctly  tender  to  palpation. 

(4)  Syphilis. — The  spleen  in  congenital  syphilis  is  enlarged  to  different  degrees 
at  different  ages  and  periods  of  the  disease.  In  the  initial  period  of  the  rash  and 
the  condylomata  in  young  infants,  it  reaches  usually  half  an  inch  or  more  below  the 
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costal  margin,  but  very  quickly  diminishes,  and  can,  in  the  writer's  experience, 
seldom  be  felt  after  the  age  of  three  months.  In  the  later  periods  of  the  disease 
after  the  second  dentition,  the  spleen  may  be  enlarged  either  as  a  result  of  lardaceous 
disease  (see  below)  or  in  association  with  gummatous  deposits,  which,  however, 
are  rare. 

(5)  Rickets. — Uncomplicated  rickets  is  not  per  se  a  cause  of  enlargement 
of  the  spleen,  but  the  common  deformities  of  the  chest  in  this  disease  lead  frequently 
to  such  displacements  of  the  abdominal  viscera  that  the  organ  is  frequently  much 
more  readily  palpable  than  is  natural.  In  some  cases  practically  the  whole  spleen 
can  be  palpated  owing  to  the  depression  of  the  diaphragm.  In  those  instances 
where  there  is  a  definite  enlargement  of  the  spleen  in  a  rickety  child,  it  is  nearly 
always  possible  to  point  to  some  contributory  factor. 

(6)  Lardaceous  Disease. — The  chief  causes  of  lardaceous  disease  are  long- 
continued  tuberculosis,  syphilis,  or  chronic  suppuration.  The  forms  of  the  disease 
are  two  :  (a)  The  "  sago  "  spleen,  in  which  the  Malpighian  bodies  are  the  chief  seat 
of  the  lardaceous  deposit,  the  intervening  pulp  being  unaffected  ;  (b)  the  diffuse 
lardaceous  type,  or  "  bacon  "  spleen,  much  les3  common  than  the  first,  in  which 
there  is  a  diffuse  lardaceous  change  in  the  walls  of  the  arterioles  and  blood-sinuses 
throughout  the  organ.  This  form  of  the  disease  leads  to  greater  enlargement  than 
the  first.  In  adolescents,  and  young  adults  the  subjects  of  congenital  syphilis,  the 
combination  of  lardaceous  disease  and  fibrosis  produces  occasionally  enormous 
enlargement,  comparable  in  size  to  the  spleen  of  chronic  leukaemia. 

(7)  Congenital  Acholuric  Jaundice. — A  group  of  cases  is  designated  under 
this  name  which  probably  includes  several  slightly  different  diseases.  In  some 
instances  the  jaundice  is  truly  congenital,  in  others  it  appears  only  after  some 
years  ;  in  some  only  one  member  of  a  family  is  affected,  in  others  several.  In 
nearly  all,  however,  there  is  enlargement  of  the  spleen,  which  often  reaches  a 
considerable  size  (see  Chapter  V.,  p.  212). 

Tumours  of  the  Spleen. — Tumours  of  the  spleen  are  rare  pathological  curiosities 
rather  than  clinical  phenomena.     Those  found  are — 

1.  Cysts. — (a)  Parasitic — hydatid. 

(6)  Non-Parasitic — dermoid  or  simple  fluid  cysts. 

2.  New  Growths. — These,  whether  innocent  or  malignant,  are  of  extreme 
rarity.  Fibromata  and  sarcomata  have  been  described—  in  the  latter  .case  almost 
invariably  due  to  metastasis.     The  tumours  are  seldom  observed  during  life. 


V.   DISEASES  IN   WHICH  THE  ALTERATION  OF  THE  BLOOD, 

MANIFESTED    BY    HEMORRHAGES,    IS    NOT    RECOGNIZABLE    BY 

OUR  PRESENT  METHODS. 

(a)  Purpura — Definition. — Purpura  is  the  name  applied  to  spontaneous 
extravasations  of  blood  in  and  beneath  the  skin  and  mucous  membranes.  More 
particularly  it  is  applied  to  a  disease  in  which  this  symptom  is  the  chief  feature, 
the  cause  being  unknown. 

Introduction. — In  the  earlier  history  of  medicine,  purpura  was  a  name  given 
almost  indiscriminately  to  any  disease  in  which  haemorrhages  beneath  the  skin 
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were  a  prominent  feature,  and  it  is  certain,  for  example,  that  many  of  the  fulminating 
exanthemata  were  so  described.  However,  in  the  latter  half  of  the  eighteenth 
century  these  were  definitely  separated  off  from  the  confused  category,  and  a  clinical 
description  of  the  disease  which  we  now  recognize  as  purpura  was  published. 
Since  that  time  it  can  hardly  be  maintained  that  any  great  advance  has  been  made, 
although  it  has  been  fully  established  that  purpuric  manifestations  accompany  all 
sorts  of  morbid  conditions.  But  when  we  have  separated  from  the  mass  all  those 
conditions  in  which  we  can  recognize  an  antecedent  cause,  there  yet  remains  a 
group  of  diseases  to  which  the  name  is  perforce  applied  because  we  cannot  recognize 
any  other  symptom  of  prominence. 

I.  Secondary  or  Symptomatic  Purpura. — In  considering  the  classification  of  the 
group  to  which  the  name  has  been  given,  it  will  be  most  convenient  to  take  in 
the  first  place  those  cases  which  may  be  legitimately  classed  as  secondary — i.e., 
those  in  which  the  symptom  purpura  is  not  the  chief  manifestation,  but  only  an 
accompaniment  of  another  recognizable  disease. 

1.  Infective  Purpura.  —  Here  in  the  first  place  we  must  put  the  purpuric  or 
haemorrhagic  varieties  of  the  different  infective  fevers — smallpox,  measles,  scarlet 
fever,  and  diphtheria.  It  is  still  uncertain  why  in  rare  instances  these  diseases,  which 
usually  run  a  well-defined  course  without  haemorrhage,  should  develop  abundant 
subcutaneous  and  submucous  haemorrhages  ;  but  in  the  case  of  smallpox,  at  least, 
there  is  some  evidence  to  show  that  the  hsemorrhagic  tendency  is  the  result  of  strepto- 
coccic infections  which  produce  an  active  septicaemia.  For  another  group  of  infective 
diseases  such  evidence  is  not  forthcoming — the  group  including  epidemic  cerebro- 
spinal meningitis  and  typhus  fever,  both  of  which  are  accompanied  by  a  profuse 
purpuric  eruption.  In  yet  a  third  group  of  infections,  that  of  which  infective 
endocarditis  is  the  type,  purpuric  spots  are  a  frequent  manifestation,  and  the 
explanation  of  their  occurrence  is  that  small  emboli  of  the  infecting  organism  have 
blocked  the  vessels  of  the  skin  and  subcutaneous  tissues,  leading  to  extravasation 
of  blood  in  the  neighbourhood.  It  must,  however,  be  admitted  that  this  is  a 
supposition  based  upon  known  analogies  rather  than  an  ascertained  fact,  for  the 
demonstration  of  such  emboli  has  not  yet  been  made. 

A  variety  of  purpura  concerning  which  there  is  much  dispute  may  here  be 
discussed — the  so-called  "  rheumatic  purpura."  That  purpura  does  occur  in  close 
association  with  rheumatism  is  a  well-ascertained  fact ;  but  the  difficulty  which 
faces  the  observer  is  whether  this  purpura  is  to  be  placed  among  the  symptomatic 
purpuras,  or  whether  it  is  to  be  elevated  into  a  class  by  itself.  Schonlein  many 
years  ago  seems  to  have  taught  that  a  purpuric  disease,  which  he  entitled  "  peliosis 
rheumatica,"  was  closely  associated  with  rheumatic  fever.  Later  writers  have 
found  it  difficult  to  appreciate  what  was  the  type  of  disease  which  he  was  describing, 
and  have  separated  themselves  into  two  camps  :  the  one  school  maintaining  that 
a  purpura  is  an  occasional  complication  of  rheumatic  fever,  the  other  that  a  purpura 
with  arthritic  manifestations  occurs  quite  distinct  and  apart  from  rheumatic 
infection.  Poynton,  in  a  recent  lecture  on  the  complications  of  rheumatic  fever, 
has  no  doubt  of  the  occasional  rheumatic  origin  of  purpura,  and  quotes  a  case  of 
rheumatic  fever  with  endocarditis  in  which  the  final  scene  was  ushered  in  with 
a  severe  purpuric  rash.  In  spite  of  this  and  other  instances,  several  of  them  in 
the  series  on  which  this  chapter  is  based,  it  is  the  belief  of  the  writer  that  there  is 
no  essential  connection  between  rheumatic  fever  and  purpura.  Some  of  the  cases, 
such   as  the  one  Poynton  quotes,  should  in  his  opinion  be  referred  to  the  class  of 
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symptomatic  purpuras — that  is,  it  should  be  recognized  that,  just  as  there  is  a 
purpuric  smallpox,  scarlet  fever,  measles,  and  diphtheria,  so  there  is  a  purpuric 
rheumatic  fever ;  and  that,  just  as  there  is  some  reason  to  suppose  that  these 
varieties  are  due,  not  to  the  primary,  but  to  a  secondary,  often  streptococcic, 
infection,  so  it  may  be  with  acute  rheumatism.  Other  cases  which  have  been  styled 
"  rheumatic  purpura  "  or  "  purpura  arthritica  "  show  no  evidence  of  rheumatic 
infection  beyond  the  swelling  and  pain  in  the  joints  ;  never  develop  endocarditis, 
or,  indeed,  show  any  cardiac  lesion  ;  and  have  no  trace  of  rheumatism  in  their  past 
or  family  histories.  The  joint  lesions  in  such  cases  are  not  any  more  rheumatic, 
in  the  judgment  of  the  writer,  than  are  the  joint  pains  and  swellings  which  occur 
frequently  in  patients  who  exhibit  the  signs  of  simple,  of  Henoch's,  or  of  haemor- 
rhagic  purpura. 

Thus  the  purpuras  of  infective  origin  may  be  subdivided  into  three  groups  : 
(1)  The  group  of  infective  fevers  of  the  heemorrhagic  type,  in  which  should  be 
placed  those  cases  where  purpura  is  associated  with  acute  rheumatic  fever  or 
with  endocarditis  of  probable  rheumatic  origin  ;  (2)  the  group  of  infections  in 
which  the  purpura  is  a  constant  phenomenon — e.g.,  typhus  fever  ;  and  (3)  the 
group  of  pyogenic  infections — e.g.,  infective  endocarditis  and  septico-pysemia. 

2.  Cachectic  Purpura. — The  next  main  division  of  the  secondary  purpuras  is 
that  which  may  be  called  the  "  cachectic  purpuras."  In  children  these  are  probably 
less  common  than  in  adults,  simply  because  the  diseases  which  especially  tend  to 
excite  them  are  more  frequent  in  adults.  Such  is,  for  example,  chronic  Bright's 
disease.  In  adults  it  is  a  common  occurrence  to  meet  with  purpuric  extravasations 
beneath  the  skin  of  the  lower  extremities  in  sufferers  from  chronic  Bright's  disease  ; 
and  the  same  is  true  of  patients  suffering  from  carcinoma,  from  chronic  tuberculosis, 
and  from  the  severer  grades  of  jaundice.  In  children  the  purpura  of  cachexia 
is  chiefly  seen  in  marasmic  infants  and  those  suffering  from  chronic  diarrhcea. 
In  such  patients  the  appearance,  not  infrequent,  of  a  purpuric  rash  over  the  chest 
and  abdomen  is  almost  invariably  a  death-warrant.  The  writer  has  twice  seen 
infants  recover  after  showing  this  sign  in  a  marked  degree,  and  in  the  present 
series  of  cases  there  is  one  other  recovery  ;  but  the  phenomenon  generally  heralds 
the  approach  of  death. 

In  this  class,  also,  may  be  placed  the  purpura  which  accompanies  the  so-called 
"  blood  diseases  "  :  the  leukaemias,  lymphadenoma,  scurvy,  and  anaemia  pseudo- 
leukaemica  infantum.  In  these  diseases,  however,  the  purpuric  spots  are  rarely 
more  than  scattered  petechia?  upon  the  trunk,  though  more  marked  manifestations 
are  not  unknown. 

3.  Toxic  Purpura. — Certain  drugs,  among  them  the  iodides,  antipyrin,  and 
diphtheria  antitoxin,  may  produce  purpuric  rashes  ;  but  these  are  rare,  and  the 
simple  knowledge  of  the  possibility  of  their  agency  is  sufficient  to  secure  their 
recognition. 

4.  Nervous  Purpura.— Again,  purpuric  spots  and  subcutaneous  haemorrhages 
occur  occasionally  in  the  course  of  certain  diseases  of  the  nervous  system,  and  the 
local  asphyxias  and  symmetrical  gangrene  of  Raynaud's  disease  may  be  con- 
sidered as  purpuric  phenomena. 

5.  Mechanical  Purpura.  —  Lastly  there  are  the  purpuric  haemorrhages  of 
mechanical  origin,  met  with,  e.g.,  in  pertussis,  and  occurring  in  dropsical  limbs. 
Therefore,  to  summarize  the  secondary  purpuras,  we  may  classify  them — 
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(1)  Purpuras  of  infective  origin. 

(2)  Purpuras  of  cachectic  origin. 

(3)  Purpuras  of  toxic  origin. 

(4)  Purpuras  of  nervous  origin — a  doubtful  division. 

(5)  Purpuras  of  mechanical  origin. 

n.  Primary  or  Idiopathic  Purpura. — When  the  secondary  purpuras  have  been 
put  on  one  side,  there  remains  a  large  and  important  class,  which  may  be  called 
"  primary  "  or  "  idiopathic  "  purpuras,  a  name  given  them  to  distinguish  them 
from  those  purpuras  of  which  at  least  the  predisposing  causes  can  be  traced.  In 
this  class  only  the  signs,  symptoms,  and  prognosis  are  known.  Diagnosis  must 
be  negative — i.e.,  rest  solely  upon  the  exclusion  of  all  the  previously  noticed 
factors,  and  treatment  is  purely  empirical. 

Frequency  of  Occurrence. — In  a  series  of  cases  of  children  collected  for 
the  purposes  of  this  chapter  from  the  records  of  St.  Bartholomew's  Hospital  and 
the  Hospital  for  Sick  Children,  of  a  total  of  96  cases,  28  could  be  definitely  assigned 
to  the  one  or  other  of  the  groups  already  mentioned.  Of  the  remaining  68  cases, 
27  were  cases  of  simple  purpura — i.e.,  where  the  purpuric  manifestations  were 
confined  to  subcutaneous  haemorrhages,  generally  under  the  skin  of  the  lower 
extremities,  but  sometimes  affecting  the  arms  and  trunk  as  well ;  19  cases,  in 
addition  to  subcutaneous  haemorrhages,  had  more  or  less  free  bleeding  from  the 
mucous  membranes  of  the  nose,  mouth,  urinary  and  intestinal  mucous  membranes, 
and  are  classed  as  "  purpura  hsemorrhagica  "  ;  12  cases  exhibited  the  peculiar 
association  of  purpura  with  paroxysmal  abdominal  pain,  diarrhoea,  and  occasion- 
ally nephritis,  to  which  the  name  of  "  Henoch's  purpura  "  has  been  given  ;  and  the 
remaining  10  cases  could  be  variously  described  as  "  rheumatic  "  or  "  arthritic  ' 
purpura.  If  we  give  the  most  liberal  interpretation  to  the  term  "  rheumatism," 
7  out  of  these  10  may  be  accounted  "  purpura  rheumatica  "  ;  in  the  other  3  there 
was  no  evidence  of  rheumatism  beyond  the  swelling  and  pain  of  the  joints. 

Studying  the  figures  a  little  further,  a  striking  fact  emerges.  Excluding 
symptomatic  purpura,  there  are  45  girls  and  23  boys  affected,  as  nearly  as  possible 
2  girls  to  1  boy,  while  the  cases  classed  as  "  haemorrhagic  purpura  "  show  a  pre- 
ponderance of  11  boys  to  8  girls.  What  may  be  the  explanation  the  writer  is  at 
a  loss  to  suggest,  more  especially  as  he  finds  that  these  figures  do  not  correspond 
at  all  with  those  of  other  series  which  have  been  collected,  from  which  it  would 
appear  that,  taking  all  ages,  purpura  is  twice  as  common  in  males. 

It  is  usual  to  divide  the  cases  of  idiopathic  purpura  into  the  four  varieties 
named  :  Purpura  simplex,  hsemorrhagica,  arthritica  or  rheumatica,  and  Henoch's. 
The  division  is  purely  arbitrary  and  artificial,  and  depends  chiefly  on  the  pre- 
dominance of  one  or  other  symptom.  Thus,  where  the  joint  pains  and  swellings 
form  a  prominent  feature  of  the  clinical  course  of  the  disease,  the  patient  is  said 
to  have  arthritic  purpura  ;  where  there  is  haemorrhage  from  the  mucous  membranes, 
it  is  hasmorrhagic  purpura  ;  and  where  paroxysmal  abdominal  pain,  diarrhoea, 
hematuria,  or  nephritis,  marks  the  clinical  course,  the  disease  is  called  "  Henoch's 
purpura."  Where  none  of  these  symptoms  occurs  in  a  marked  degree,  the  case 
is  said  to  be  simple  purpura.  It  is  obvious  that  the  dividing  lines  must  be  ill- 
marked,  and  depend  upon  the  personal  bias  of  the  observer,  and  there  is  no  doubt 
that  in  the  present  series  another  writer  would  divide  the  cases  differently. 
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Symptomatology. — In  describing  the  symptoms,  the  attempt  has  been  made 
to  construct  a  composite  picture  emphasizing  those  features  which  are  considered 
sufficiently  distinctive  to  place  the  cases  in  which  they  occur  in  one  or  other 
division. 

The  Hcemorrhages. — The  common  symptom  which  all  cases  of  purpura  present, 
to  which  the  name  is  due,  is  the  subcutaneous  haemorrhage.  In  the  majority  of 
cases  these  haemorrhages  occur  early  in  the  illness,  but  occasionally  are  preceded 
by  general  malaise,  fleeting  pains  in  the  limbs  and  trunk,  and  oedema  of  the  legs, 
feet,  or  hands.  In  Henoch's  purpura  severe  and  paroxysmal  abdominal  pain 
often  precedes  by  some  hours  or  days  the  appearance  of  the  rash.  In  rather  more 
than  half  of  the  present  series  the  distribution  of  the  haemorrhages  was  confined 
to  the  limb's,  especially  the  lower  limbs  ;  while  in  the  smaller  residue  the  trunk, 
face,  neck,  and  even  the  scalp,  were  covered  with  the  eruption.  The  more  severe 
the  illness,  the  greater  the  extent  and  closeness  of  the  spots  ;  but  this  rule  has 
exceptions,  and  some  of  the  most  obstinate  and  prolonged  attacks  have  compara- 
tively trivial  eruptions  confined  to  the  legs.  Nevertheless,  it  is  the  rule  that  in 
the  haemorrhagic  cases  the  subcutaneous  haemorrhages  are  more  extensive  and 
more  widely  distributed  than  in  the  simpler  attacks.  The  haemorrhages  are 
usually  small  rounded  spots,  not  elevated  above  the  surface,  which  change  their 
colour  from  the  bright  red  of  their  first  appearance  to  purple  and  brown  as  they 
fade.  Not  infrequently  successive  eruptions  present  all  shades  of  colour,  from  a 
brilliant  red  to  a  dingy  brown,  in  the  same  patient.  The  colour  does  not  fade  on 
pressure.  The  absence  of  elevation  of  the  spots  is  the  rule,  but  cases  are  met  with 
wherein  the  hemorrhages  occur  in  localized  patches  of  oedema,  and  then  present 
the  appearance  of  haemorrhagic  papules  or  wheals.  The  small  round  hsemorrhagic 
spots  are  called  "  petechias  "  ;  the  lines  and  streaks  of  haemorrhage  "  vibices  "  ;  and 
the  larger  irregular  patches  "  ecchymoses."  In  rare  instances  these  larger  macular 
haemorrhages  become  gangrenous  and  slough.  Such  gangrene  occurs  in  cases  which 
have  received  the  name  of  "  purpura  fulminans,"  which  is  closely  allied  on  the 
one  hand  to  the  hemorrhagic  varieties  of  the  infective  fevers,  and  on  the  other  to 
the  rare  group  of  cases  of  symmetrical  gangrene  of  the  extremities  (see  p.  506). 

The  haemorrhages  occur  with  great  suddenness,  the  spots  frequently  recur  in 
crops,  and  many  patients  are  subject  to  recurrent  attacks.  Thus,  in  one  patient, 
a  boy  of  eleven,  there  were  eight  successive  eruptions  in  a  period  of  about  three 
months.  In  another,  a  girl  of  ten,  there  were  four  separate  distinct  illnesses,  each 
with  an  eruption  of  purpuric  spots  within  the  year.  In  a  third,  a  girl  of  five  years, 
there  were  nine  eruptions  in  the  course  of  three  months,  in  two  of  which  the  lesions 
were  urticarial  wheals  and  papules  elevated  above  the  surface  of  the  skin,  deeply 
purple  in  colour. 

In  rare  instances  petechial  spots  appear  under  the  mucous  membranes.  In  one 
case  in  the  present  series  they  were  present  on  the  gums,  on  the  hard  palate,  and  on 
the  tongue. 

Other  Symptoms. — This  subcutaneous  eruption  is  the  only  symptom  which  is 
common  to  all  forms  of  the  disease  ;  the  remaining  symptoms  appear  in  varying 
proportions.  Haemorrhages  from  the  mucous  membranes  of  the  nose,  mouth, 
urinary  and  intestinal  canals,  occur  in  the  haemorrhagic  variety  of  purpura,  and 
also  less  frequently  in  the  form  known  as  "  Henoch's  purpura."  In  the  cases  of 
haemorrhagic  purpura,  bleeding  from  the  bowel  and  from  the  nose  were  the  most 
frequent,  one  or  other  occurring  in  half  of  the  cases.    The  bleeding  is  rarely  serious, 
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though  its  persistence  is  always  a  cause  of  anxiety.  In  no  case  in  this  series  was 
the  bleeding  sufficient  to  cause  any  material  loss  of  strength  or  colour. 

The  Blood. — In  this  connection  the  condition  of  the  blood  may  be  noted.  In 
those  cases  where  the  percentage  of  haemoglobin  was  recorded,  the  lowest  figure 
was  54  per  cent.,  and  the  average  was  74  per  cent.,  and  these  included  the  more 
severe  cases.  Once  only  did  the  numbers  of  red  corpuscles  fall  below  4,000,000  in 
a  severe  case  of  haemorrhagic  purpura,  while  the  average  count  of  the  leucocytes 
was  11,700.  The  highest  count  was  24,000,  of  which  19,000  were  polymorpho- 
nuclear leucocytes,  and  this  was  an  estimation  made  after  very  considerable 
haemorrhage  had  occurred  from  the  nose  and  urinary  tract,  and  the  high  count 
was  due  to  leucocytosis  after  haemorrhage.  In  the  differential  counts  of  the 
leucocytes,  there  is  nothing  to  note  unless  it  be  a  tendency  to  an  increase  of  the 
eosinophil  corpuscles  in  the  more  severe  cases  of  haemorrhagic  purpura.  It  is 
stated  that  in  severe  cases  the  number  of  blood-platelets  is  considerably  diminished, 
but  there  are  no  records  of  this  in  the  present  series. 

Purpura  Simplex. — In  purpura  simplex,  besides  the  eruption  there  is  often 
little  else  to  notice.  The  fever  is  extremely  slight,  never  above  100°  F.,  and  never 
of  more  than  a  few  days'  duration ;  the  disturbance  of  nutrition  practically  negligible ; 
there  may  be  fleeting  pains  at  the  onset  in  the  muscles  and  joints,  and  there  is 
often  some  oedema  of  the  affected  portions  of  the  skin,  sometimes  preceding,  some- 
times accompanying,  the  eruption.  In  one  case  in  this  series  there  was  at  the 
onset  some  diarrhoea,  and  in  two  other  cases,  at  the  beginning  of  the  illness,  there 
was  some  abdominal  pain.  The  duration  of  the  affection  is  from  one  to  three 
weeks,  and  in  rare  instances  recurrences  of  the  eruption  may  delay  complete  recovery 
for  a  longer  period. 

Purpura  Hemorrhagica. — In  the  cases  classed  as  "  purpura  haemorrhagica  " 
all  the  above  symptoms  are  repeated,  with  the  addition  of  bleeding.  The  fever  is 
apt  to  be  more  prolonged,  and  to  run  at  a  higher  level,  though  rarely  above  101°  F., 
and  usually  below  this.  The  duration  of  the  disease  is  longer,  the  average  being 
just  under  three  months.  Recurrences  also  are  apt  to  be  more  frequent.  In 
haemorrhagic  purpura  the  joint  pains  are  often  severe,  and  effusion  into  the  joints 
not  uncommon.  This  effusion  has  never,  so  far  as  the  writer  has  been  able  to 
ascertain,  been  found  to  be  bloody.  Vomiting  is  common  and  often  blood-streaked  ; 
diarrhoea  is  rare.  Nephritis,  usually  of  a  haemorrhagic  type,  is  a  serious,  but 
fortunately  a  rare,  complication.  In  the  thirty-one  ca6es  of  purpura  haemor- 
rhagica and  Henoch's  purpura  combined,  there  were  only  three  instances  in  which 
there  could  be  said  to  be  a  nephritis  apart  from  the  haematuria,  and  in  one  only 
of  these  was  albuminuria  still  persisting  on  discharge.  Nephritis  is  said  to  be 
most  frequently  met  with  in  Henoch's  purpura. 

Henoch's  Purpura. — Henoch's  purpura  is  distinguished  from  the  other  varieties 
only  by  the  severe  crises  of  abdominal  pain,  often  accompanied  by  vomiting  and 
diarrboea  with  bloody  stools.  In  some  instances  there  is  a  definite  arthritis  also. 
Otherwise  there  is  no  distinguishing  characteristic.  The  purpuric  eruption  and 
the  bleeding  from  the  mucous  membranes  are  similar  in  every  respect  to  those 
met  with  in  other  purpuras.  It  will  be  obvious  that  the  division  is  artificial,  and 
that  there  must  be  border-line  cases  ;  yet  cases  of  purpura  with  well-marked 
abdominal  crises  constitute  a  distinct  type  of  the  disease.  These  crises  occur  in 
paroxysms.  The  pain  is  often  extremely  severe,  causing  vomiting  and  prostration. 
In  some  of  these  cases,  where  the  bowels  are  not  moved,  a  diagnosis  of  intestinal 
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obstruction  has  been  made  ;  in  others,  owing  to  the  passage  of  blood  by  the  bowel, 
intussusception  has  been  diagnosed  ;  and  in  both  conditions  operation  has  been 
undertaken.  One  such  recently,  in  a  boy  of  seventeen,  came  under  the  writer's 
observation.  At  the  operation  a  length  of  bowel  was  found  swollen  and  of  a  deep 
red  colour.  At  the  extremities  this  faded  off  gradually,  and  showed  discrete  bright 
scarlet  patches  in  the  wall  of  the  gut.  The  abdomen  was  closed,  and  the  patient 
made  a  good  recovery,  but  had  one  other  comparatively  slight  attack  of  pain, 
accompanied  by  a  purpuric  eruption  on  the  hands  and  legs.  In  this  series  of 
cases  there  was  no  death,  but  fatal  results  have  occurred  from  cerebral  haemorrhage 
and  nephritis. 

In  Henoch's  purpura  there  seems  to  be  an  unusual  tendency  to  recurrence. 
Children  may  have  a  large  number  of  attacks  in  the  course  of  a  few  years  ;  and 
though  this  is  also  true  of  the  other  varieties  of  purpura,  it  is  much  more  common 
with  Henoch's  purpura.  Pratt  quotes  a  case  in  which  in  the  course  of  five  years 
there  were  at  least  sixty  distinct  attacks. 

The  cause  of  the  abdominal  pain  is  unknown.  Various  conjectures  have  been 
made,  and  the  association  of  urticaria  and  oedema  have  suggested  that  the  ab- 
dominal colic  is  due  to  a  localized  oedema  and  extravasation  in  the  wall  of  the  gut, 
a  conjecture  to  which  the  condition  found  at  the  operation  mentioned  above  lends 
support. 

Relationship  with  Othek  Diseases. — The  relationship  of  purpura  and 
rheumatic  fever  has  been  already  discussed.  The  connection  between  purpura 
and  urticaria,  angio-neurotic  oedema,  and  erythema  multiforme  exudativum,  is 
much  more  certain  and  definite.  Reference  has  already  been  made  to  the  fact 
that  in  some  cases  of  purpura  the  skin  lesions  resemble  urticarial  wheals  into 
which  haemorrhage  has  taken  place.  But,  further,  in  one  case  of  this  series  attacks 
of  definite  urticaria  without  purpura  alternated  over  several  weeks  with  definite 
purpuric  eruptions.  Osier  has  emphasized  this  aspect  of  the  question,  and  would 
place  the  purpuras  in  the  same  class  with  the  exudative  erythemata,  especially 
Henoch's  variety.  Erythema  nodosum,  however,  which  is  a  typical  variety  of 
erythema  exudativum,  is  not  usually  purpuric,  though  the  difference  of  appear- 
ance is  a  question  of  degree  rather  than  of  character.  Cases  are  quoted  in  which 
purpuric  spots  and  ecchymoses  have  coincided  with  a  typical  attack  of  erythema 
nodosum,  but  they  must  be  uncommon.  It  is  always  difficult  to  gather  exactly 
what  an  author  is  thinking  of  when  he  speaks  of  erythema  exudativum  or  erythema 
nodosum,  and  there  can  be  no  doubt  that  much  of  the  confusion  which  exists  in 
this  connection  is  due  to  the  fact  that  an  attempt  is  made  to  bring  into  one  common 
group  a  number  of  diseases  which  will  eventually  be  found  to  be  due  to  a  variety 
of  different  causes  (cf.  Chapter  III.,  p.  136). 

Pathology. — What  these  causes  may  be  there  is  at  present  no  evidence  to 
indicate.  Arguing  from  the  analogy  of  certain  cases  of  symptomatic  purpura, 
some  have  believed  that  purpura  is  due  to  a  bacterial  infection.  No  evidence  is 
yet  in  our  possession,  in  spite  of  many  attempts  to  isolate  an  infective  agent.  Blood- 
cultures  were  made  in  several  cases  of  the  present  series,  but  in  all  proved  sterile. 
Others  tend  to  the  belief  that  the  haemorrhages  and  other  manifestations  are  due 
to  a  poison,  bacterial  or  chemical,  manufactured  in  the  intestines,  but  of  its  exist- 
ence there  is  no  good  evidence.  Experimentally  purpura  has  been  produced  by 
the  injection  of  the  serum  of  a  haemophilia  patient  into  the  spinal  canal  of  a  rabbit 
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whose  liver  had  been  injured  by  a  temporary  ligature  of  its  bloodvessels.  The 
injection  of  diphtheria  toxin  produced  similar  results.  The  name  "  idiopathic 
purpura  "  must  remain,  but  only  in  order  to  distinguish  the  purpuras  of  un- 
known origin  from  those  whose  predisposing  causes  we  can  at  least  partially 
recognize. 

Pathological  Anatomy. — In  patients  who  have  died  of  haemorrhage,  the 
extreme  anaemia  of  the  viscera  is  the  only  striking  feature.  Petechiae  are  common 
on  all  the  viscera  and  beneath  the  serous  membranes.  Other  haemorrhages  are 
uncommon.  Cerebral  haemorrhage  has  been  noted,  and  also  haemorrhage  into  the 
bone  marrow.  No  cases  of  haemorrhage  into  the  serous  cavities  are  on  record. 
In  the  intestine  and  stomach  small  extravasations  are  not  uncommon,  and  in  one 
case  haemorrhage  had  occurred  in  a  number  of  the  Peyer's  patches.  Extensive 
bleeding  into  the  walls  of  the  gut  is  very  uncommon.  The  kidneys  are  a  frequent 
source  of  blood,  but  very  few  examinations  of  these  organs  in  death  from  pur- 
pura have  been  recorded.  In  one  case  there  was  a  well-marked  glomerular 
nephritis. 

Diagnosis. — The  diagnosis  of  the  condition  is  almost  always  easy.  The 
obvious  pitfall  is  to  mistake  a  symptomatic  purpura  for  an  idiopathic  case,  with 
a  consequent  grave  mistake  in  prognosis.  It  is,  however,  a  mistake  which  in 
practice  is  rarely  probable.  In  one  instance  the  severity  of  the  fever  will  protect 
from  error  ;  in  another  the  examination  of  the  blood,  as  in  the  leukaemias ;  and  in 
a  third  the  prevalence  of  an  epidemic  of  measles  or  some  other  of  the  infective 
fevers.  Scurvy,  again,  has  features  which  make  for  confusion,  but  here  the  tender- 
ness of  the  limbs  and  the  clinical  history  should  render  a  mistake  unlikely.  The 
chief  difficulties  would  appear  to  arise  in  connection  with  the  abdominal  form, 
or  Henoch's  purpura.  Here  in  the  early  stages  of  the  disease  the  eruption  may 
be  slight,  and  the  abdominal  symptoms  so  severe  as  to  lead  to  the  diagnosis 
of  intestinal  obstruction  or  intussusception.  Several  cases  have  been  operated 
upon  before  the  true  nature  of  the  attack  has  been  recognized.  The  difficulty 
is  increased  by  the  fact  that  at  least  one  case  is  on  record  where,  during  an  attack 
of  purpura,  an  intussusception  did  actually  occur. 

Treatment. — The  treatment  of  idiopathic  purpura  can  be  summed  up  in  a 
very  few  words.  As  yet  there  is  no  specific  treatment,  and,  of  the  various  drugs 
which  have  been  employed,  none  seems  to  have  any  controlling  influence.  Pro- 
longed rest  under  the  best  available  conditions,  in  the  great  majority  of  cases, 
restores  the  patient  to  health.  The  mortality  from  the  disease  is  very  small.  In 
this  series  of  sixty-eight  cases  there  was  one  death,  and  that  was  due,  not  to  the 
purpura,  but  to  the  long-standing  heart  disease  acquired  during  the  rheumatic 
fever  several  years  previously.  The  same  fact  appears  in  all  other  series  which 
have  been  published.  There  is  one  exception,  and  that  is  in  the  rare  type  known 
as  "  purpura  fulminans."  In  that  disease,  which  is  in  reality  very  slightly  connected 
with  the  purpuras  we  have  been  considering,  death  is  invariable,  and  comes  with 
great  rapidity.  What  these  cases  really  are  is  unknown,  but  there  can  be  very 
little  doubt  that  they  represent  an  acute  and  virulent  infection,  and  are  more 
closely  allied  to  the  haemorrhagic  types  of  the  infective  fevers  than  to  idiopathic 
purpura.  In  patients  who  suffer  from  such  an  attack  the  purpuric  lesions  quickly 
become  gangrenous  and  slough,  and  in  some  instances  gangrene  attacks  the  ex- 
tremities symmetrically.     With  regard  to  treatment  of  this  affection,  none  has 
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proved  efficacious.  There  is,  however,  a  condition  to  which  new-born  babies  are 
liable — the  hemorrhagic  disease  of  the  new-born — in  which  Welch  has  lately  shown 
that  the  injection  of  human  serum  exercises  a  most  strikingly  beneficial  effect. 
How  it  acts  is  unknown,  but  the  analogy  between  such  cases  and  the  more  severe 
types  of  purpura  leads  one  to  hope  that  the  injection  of  human  serum  may  prove 
advantageous  in  these  desperate  cases. 

(6)  Haemophilia — Definition. — By  "  haemophilia  "  is  meant  a  constitutional 
tendency  to  uncontrollable  haemorrhage,  either  spontaneous  or  arising  from  wounds 
or  other  lesions  which  in  the  normal  person  scarcely  bleed  at  all.  It  is  an 
hereditary  disease  of  males,  and  in  the  majority  of  cases  the  tendency  is  known 
in  the  family,  and  can  be  traced  backwards  for  several  generations. 

Introduction. — The  disease  is  apparently  of  comparatively  recent  recognition. 
The  earliest  detailed  accounts  were  published  in  the  first  quarter  of  the  nineteenth 
century,  and  its  remarkable  family  incidence  was  emphasized  by  the  publication 
in  1813  of  the  Appleton  family  tree.  John  Hay,  the  author  of  this  paper,  was 
able  to  find  eighteen  "  bleeders "  among  the  descendants  of  Oliver  Appleton 
in  six  generations.  Numerous  other  families  have  since  been  studied,  but  in 
the  majority  of  cases  the  disease  seems  to  exhaust  itself  or  the  family  to  become 
extinct. 

^Etiology. — Isolated  cases  of  haemophilia,  though  rare,  are  not  unknown, 
but  in  many  of  these  instances  the  family  histories  are  defective.  It  is  more 
usually  the  case  that  the  bleeding  tendency  is  known  in  the  family,  and  that 
one  or  more  of  the  child's  ancestors  has  suffered  from  the  complaint,  or,  where 
a  "  bleeder  "  has  been  born  of  healthy  parents,  that  one  or  more  of  the  succeeding 
generation  is  affected. 

The  peculiarity  of  the  disease  lies  in  the  mode  of  inheritance  :  the  males  of 
the  family  are  alone  affected,  while  the  tendency  is  transmitted  exclusively  through 
the  females.  To  this  rule  there  are,  according  to  some  authorities,  exceptions, 
but  the  careful  research  of  Bulloch  and  Fildes  establishes  beyond  doubt  that 
there  is  no  authentic  case  of  an  affected  female  in  a  known  haemophilic  family  ; 
and  that  none  of  the  reported  instances  of  transmission  through  the  male  is  entirely 
free  from  suspicion  of  error  or  omission  in  the  pedigree.  The  conclusion  is  that 
the  law,  as  usually  stated,  has  up  to  the  present  no  authentic  exception. 

This  mode  of  inheritance  is  not  unique.  There  is  evidence  that  cases  of  partial 
albinism,  in  which  the  eyes  are  chiefly  affected,  follow  the  same  law  (Nettleship)  ; 
and  it  has  also  been  observed  in  cases  of  colour-blindness  and  of  night-blindness. 
It  has  been  suggested  that  these  and  some  similar  instances  are  examples  of 
inheritance  which  can  best  be  explained  on  the  Mendelian  theory,  and  certain 
hereditary  deformities  lend  themselves  easily  to  such  an  interpretation.  In  the 
case  of  haemophilia,  however,  though  the  facts  are  suggestive,  there  is  not  sufficient 
evidence  yet  available  to  determine  the  scheme  of  inheritance.  "  It  is  possible," 
says  Punnett,  "  that  we  are  here  dealing  with  a  character  which  is  dominant  in 
one  sex,  recessive  in  the  other.  But  the  evidence  so  far  collected  points  to  a 
difference  somewhere,  for  in  haemophilic  families  the  affected  males,  instead  of 
being  equal  in  number  to  the  unaffected,  show  a  considerable  preponderance.  .  .  . 
Our  knowledge  of  the  offspring  of  '  bleeding '  males  is  as  yet  far  too  scanty,  and 
until  it  is  improved  .  .  .  the  precise  scheme  of  inheritance  for  haemophilia  must 
remain  undecided  "  (cf.  Prolegomena,  II.,  p.  14). 
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Age. — As  a  general  rule  the  disease  manifests  itself  early  in  life,  usually  iu 
infancy.    A  late  onset  is  rare. 

Race. — It  is  a  disease  of  Northern  climates,  unknown  in  the  tropics,  and  the 
majority  of  the  reported  cases  are  of  Teutonic,  English,  or  American  origin.  The 
Latin  races  are  apparently  much  less  frequently  affected. 

Symptomatology — Hcemorrhage.— In  the  vast  majority  of  persons  who  suffer 
from  haemophilia,  the  tendency  to  bleeding  manifests  itself  early  in  life.  In  60  to 
70  per  cent,  of  the  recorded  cases  the  disease  was  recognized  before  the  completion 
of  the  second  year.  The  haemorrhage  which  establishes  the  diagnosis  may  occur 
spontaneously,  but  more  usually  follows  slight  wounds  or  injuries.  The  new- 
born infants  of  haemophilic  families  very  rarely  suffer.  Most  of  the  recorded 
instances  rest  on  insufficient  evidence.  Circumcision,  however,  has  often  led  to 
the  recognition  of  the  disease,  and  in  some  instances  the  bleeding  has  proved 
fatal.  In  a  few  instances  where  bleeding  has  occurred  early  in  life  in  a  member 
of  a  hemophilic  family,  the  onset  of  puberty  has  put  a  term  to  the  tendency, 
and  no  further  manifestation  has  occurred  ;  but  as  a  general  rule,  although  the 
severity  of  the  haemorrhage  may  vary  at  different  periods  of  life,  the  tendency 
remains  unaltered  throughout  life. 

The  special  characteristic  of  the  bleeding  of  haemophilia  is  its  persistence 
rather  than  its  severity.  It  is  rarely  the  case  that  haemorrhage  is  profuse  enough 
to  cause  immediate  danger  to  life  ;  the  danger  lies  in  the  fact  that  all  efforts  to 
stop  the  slow  continued  los3  may  prove  abortive. 

Spontaneous  haemorrhage  in  haemophilia  is  not  nearly  so  common  as  traumatic  ; 
indeed,  it  is  doubtful,  considering  the  slight  nature  of  the  lesions  which  are  sufficient 
to  cause  it,  whether  all  haemorrhages  should  not  be  classed  as  "  traumatic."  The 
evidence  in  favour  of  the  existence  of  spontaneous  haemorrhage  lies  chiefly  in  the 
facts  that  in  certain  cases  prodromal  symptoms,  giddiness,  palpitation,  sweating, 
or  dyspnoea,  precede  the  attack  ;  and,  secondly,  that  visceral  haemorrhages  are 
occasionally  met  with  in  haemophilic  individuals. 

Site  of  Hcemorrhage. — The  majority  of  haemorrhages  occur  either  from  the  skin 
or  the  mucous  membrane  of  the  mouth  or  nose.  The  haemorrhages  beneath  or 
into  the  unbroken  skin  are  chiefly  in  the  form  of  ecchymoses.  Small  purpuric 
spots  are  decidedly  uncommon.  Oozing  of  blood  from  the  unbroken  skin  of  the 
finger-tips  has  been  reported.  In  most  cases,  however,  the  bleeding  proceeds 
from  some  slight  injury — a  superficial  cut  or  a  scratch. 

Evistaxis  is  the  most  frequent  phenomenon  among  the  haemorrhages  of  the 
mucous  surfaces  ;  and  next  in  order  comes  oozing  from  the  gums  or  from  a  tooth 
socket.  Some  patients  cannot  use  a  toothbrush,  because  it  excites  bleeding,  which 
they  find  it  difficult  to  stop. 

Hcemorrhage  from  the  lungs,  the  stomach,  the  intestines,  the  urethra,  and  the 
kidneys,  occur  much  less  frequently. 

Another  form  of  haemorrhage  must  be  mentioned  because  of  the  danger  of  a 
mistake  in  diagnosis.  This  is  the  subcutaneous  haematoma  which  may  present 
all  the  appearance  of  an  acute  abscess,  and  has  been  incised  as  such,  with  fatal 
results.     These  haematomata  occur  most  often  on  the  lower  extremities. 

But  the  most  remarkable  form  of  haemorrhage  is  that  which  occurs  into  the 
cavities  of  the  joints.  The  joints  most  often  involved  are  the  knees  and  the  elbows, 
but  any  of  the  joints  in  the  body  may  be  affected,  the  pre-eminence  of  the  two 
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mentioned  being  due  to  their  special  liability  to  injury.  The  swelling  and  efiusion 
take  place  often  with  great  rapidity,  and  with  a  corresponding  amount  of  pain. 
The  effusion  may  be  absorbed  fairly  quickly,  and  the  joint  restored  to  complete 
mobility  ;  or,  owing  to  the  slow  absorption  or  to  repeated  extravasations,  con- 
traction and  ankylosis  may  cripple  the  patient  permanently.  In  the  stage  of 
effusion  the  affected  joint  may  be  painful,  tender,  hot,  reddened,  and  the  surround- 
ing tissues  swollen,  with  fever  of  101°  or  102°  F.  In  some  instances,  however,  the 
swelling  is  a  "  white  "  swelling  with  but  slight  pain  or  tenderness.  At  this  early 
stage  the  fluid  is  almost  pure  blood.  As  absorption  proceeds,  the  fluid  becomes 
a  dirty  brown  colour,  which  stains  the  synovial  membranes  and  cartilages  a  yellowish 
or  yellow-red  tint.  The  cartilages  become  softened  and  eroded,  and  in  long- 
standing cases  rarefaction  and  atrophy  of  the  bony  surfaces  occur.  In  a  few 
cases  osteophyte  formation  has  been  described,  but  this  is  certainly  rare.  Fibrous 
ankylosis  of  the  joint,  owing  to  the  contraction  of  the  inflamed  structures  and  their 
adhesion,  is  much  more  common.  Contrary  to  what  might  be  expected,  it  is  rare 
to  find  any  discoloration  of  the  skin  over  the  joint,  and  the  absence  of  this  has  led 
some  observers  to  express  the  belief  that  the  efiusion  is  serous  rather  than  bloody — 
a  belief  contradicted  by  the  actual  fact. 

Muscular  haemorrhages  and  extravasations  into  the  serous  cavities  are  among 
the  least  common  manifestations  of  haemophilia. 

General  Symptoms. — The  majority  of  the  symptoms  of  general  disturbance 
are  not  the  effects  of  the  constitutional  malady  so  much  as  the  result  of  the  anaemia 
induced  by  the  haemorrhage.  Thus,  cardiac  murmurs  are  not  uncommon,  but 
usually  disappear  with  the  restoration  to  full  health.  The  giddiness,  headache, 
palpitation,  and  excitability,  which  have  been  already  mentioned  as  prodromal 
symptoms  of  spontaneous  haemorrhage,  may  quite  possibly  be  better  interpreted 
as  the  effect  of  small  local  haemorrhages  which  precede  the  more  severe  loss. 
Periodicity  of  the  attacks  has  been  noted  in  some  cases,  the  intervals  becoming 
longer  as  the  patient  grows  older  ;  and  Wright  records  his  belief  that  the  bleedings 
are  much  more  apt  to  occur  at  night  than  by  day.  The  same  author  notes,  also, 
that  the  sufferers  from  the  disease  not  infrequently  have  depraved  appetites,  and 
are  ready  to  eat  dirt  and  grit  of  all  kinds — a  feature  observed  also  by  Wickham 
Legg. 

Pathology. — In  children  who  die  of  the  haemorrhage,  the  chief  alterations 
found  are  due  to  the  draining  of  blood  from  all  the  organs.  With  this  exception 
there  is  no  constant  anatomical  change,  which  can  be  said  to  bear  any  relation  to 
the  disease,  though  in  a  few  cases  abnormal  thinness  of  the  arteries,  causing  them 
to  resemble  veins,  has  been  noted. 

The  Blood-Changes. — There  is  generally  a  slight  diminution  in  the  number  of 
leucocytes,  especially  of  the  polymorphonuclear  leucocytes,  but  beyond  this  the 
changes  are  transitory.  After  a  severe  haemorrhage  the  red  corpuscles  are  quickly 
restored  to  their  normal  number,  and  the  haemoglobin  much  more  slowly  ;  so 
that  an  appearance  of  anaemia  may  be  present  for  many  weeks,  or  even 
months. 

As  to  the  coagulation  time  of  the  blood  of  haemophilia  the  statements  are  con- 
flicting. Wright  believes  that  the  coagulation  time  is  generally  much  prolonged 
beyond  that  of  normal  individuals.  Other  authorities  have  been  able  to  demonstrate 
no  marked  difference,  either  during  an  attack  or  during  an  interval.     Sahli  believed 
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that  the  coagulability  was  diminished  in  the  intervals,  normal  or  increased  during 
the  height  of  an  attack.  In  the  writer's  opinion,  after  trial  of  various  methods  of 
estimation,  these  differences  are  due  to  the  fact  that  we  do  not  yet  possess  a  trust- 
worthy method  ;  all  those  hitherto  employed  are  subject  to  fallacies  which  entirely 
vitiate  the  results. 

Various  hypotheses  have  been  propounded  to  explain  the  abnormal  tendency 
to  haemorrhage.  Abnormal  fragility  of  the  vessel  walls,  observed  by  Virchow  in 
a  single  case,  for  some  time  held  the  field,  supported  by  the  weight  of  his  authority 
against  the  accumulating  weight  of  facts.  Immerman  postulated  a  high  blood- 
pressure  with  a  small  volume  of  the  bloodvessels,  whereas  the  blood-pressure  in 
such  cases  as  have  been  acurately  observed  is  normal,  or  even  low.  W.  Koch 
maintained  that  haemophilia,  together  with  scurvy  and  purpura,  is  an  infective 
disease — an  hypothesis  quite  improbable  and  wholly  unsupported  by  facts.  Sahli 
believes  that  the  malady  is  the  result  of  a  chemical  alteration  in  the  walls  of  the 
bloodvessels,  which  results  in  the  failure  of  a  substance  (thrombokinase)  which  is 
essential  to  the  formation  of  a  clot — an  hypothesis  which  offers  a  plausible  explanation 
of  the  observed  fact  that  clotting  may  take  place  in  the  extravasated  blood,  while 
bleeding  still  goes  steadily  on  beneath  it.  There  must  be,  however,  as  Sahli 
recognizes,  a  further  factor,  since  this  will  hardly  account  for  the  extreme  rapidity, 
for  instance,  of  the  effusions  into  joints  ;  and  this  factor  must  be  assumed  to  be 
an  abnormal  permeability  of  the  vessel  walls,  which  cannot  be  recognized  by  our 
present  methods  of  examination. 

Diagnosis. — The  diagnosis  of  haemophilia  must  rest  to  a  large  extent  upon 
a  knowledge  of  the  family  history.  Where  there  is  no  known  "  bleeder  "  in  the  pedi- 
gree, the  diagnosis  of  haemophilia  is  always  open  to  criticism.  It  must  be  remem- 
bered that  there  are  other  causes  of  repeated  and  obstinate  haemorrhages  than 
haemophilia — that,  for  instance,  in  recurrent  idiopathic  purpura — such  haemorrhages 
are  met  with,  and  that  effusions  into  the  joint  cavities  occur  in  both  diseases. 
In  haemophilia,  however,  the  effusion  is  bloody  ;  in  purpura  it  is  invariably  serous. 
It  should  be  added  that  the  needle-prick  requisite  to  make  the  diagnosis  of  the 
nature  of  a  joint  effusion  is  not  in  haemophilia  a  source  of  bleeding  :  even  a  vein 
may  be  punctured  with  impunity.  The  real  difficulty  occurs  in  the  fact  that  in 
known  haemophilic  families  a  single  isolated  haemorrhage — e.g.,  epistaxis — may  be 
the  only  evidence  that  the  child  is  a  "  bleeder  "  ;  or  without  any  of  the  liability 
to  obstinate  haemorrhage  from  slight  cuts  there  may  be  a  recurrent  haematuria. 
These  cases  have  been  called  examples  of  "  local  haemophilia,"  but  they  certainly 
cannot  be  included  as  manifestations  of  the  typical  constitutional  malady  until 
we  can  find  some  trustworthy  criterion.  Such  a  criterion  Pratt  believes  may 
exist  for  some  cases  in  the  estimation  of  the  number  of  blood-platelets  per  cubic 
millimetre.  In  haemophilia  these  are  normal — i.e.,  about  450,000  per  cubic  milli- 
metre in  number — whereas  in  purpura  they  are  greatly  reduced  :  to  50,000  or  lower. 
The  writer  has  no  personal  experience  of  this  feature. 

Another  point  to  be  remembered  in  the  presence  of  an  obscure  joint  effusion 
or  of  a  haemorrhage  extravasation  is  that  the  knowledge  of  the  prevalence  of  the 
"  bleeding  "  disease  in  a  family  is  often  not  considered  worth  mentioning,  or  may 
even  be  concealed  intentionally.  The  haemorrhagic  effusions  of  infantile  scurvy 
bear  no  resemblance  to  those  of  haemophilia,  being  chiefly  round  the  shaft  of  the 
bone,  and  leaving  the  joint  unaffected. 

The  spongy  and  bleeding  gums  of  acute  leukaemia  are  sometimes  associated 
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with  an  exaggerated  tendency  to  ecchymosis  and  with  epistaxis,  but  in    these 
cases  the  briefest  examination  of  a  drop  of  blood  reveals  the  true  condition. 

Prognosis. — As  regards  life,  the  prognosis  is  on  the  whole  bad  in  childhood. 
From  50  to  60  per  cent,  of  hsemophilic  patients  die  before  reaching  their  eighth 
birthday,  and  less  than  12  per  cent,  survive  to  puberty  (Littar,  V.  Etlinger). 
These  figures  probably  refer  to  the  definite,  well-recognized  cases  in  which  repeated 
haemorrhages  occur,  and  in  any  individual  the  prognosis  as  to  life  must  depend 
almost  entirely  upon  the  severity  of  the  haemorrhages.  The  first  manifestation 
rarely  kills.  In  those  patients  who  survive,  the  joint  troubles  are  likely  to  cause 
much  inconvenience,  unless  the  prevention  of  contractures  is  secured  by  appropriate 
treatment. 

Treatment — 1.  Prophylaxis. — In  a  hsemophilic  family  in  whom  the  females 
are  known  to  transmit  the  disease,  marriage  should  be  discountenanced.  Such 
advice,  however,  is  rarely  followed,  as  the  records  of  the  various  "  bleeder  "  families 
shows. 

Operation,  even  of  the  slightest  character,  should  be  so  far  as  possible  avoided, 
and,  if  necessary,  should  be  performed  only  after  the  most  careful  preparation, 
with  the  means  to  stop  the  haemorrhage  all  to  hand.  Similarly,  education  and 
the  forms  of  physical  exercises  must  be  of  a  special  kind,  devised  to  eliminate 
so  far  as  possible  the  risk  of  traumatism. 

Residence  in  warm  climates  is  beneficial,  and  sea-bathing  and  general  tonics, 
such  as  iron,  quinine,  and  arsenic,  will  do  something  towards  the  improvement  of 
the  general  condition  of  the  patient. 

Medicinal  prophylaxis  is  at  present  purely  empirical.  The  older  remedies, 
preparations  of  lemon,  and  the  dilute  inorganic  acids,  are  probably  of  no  benefit. 
Calcium  salts,  the  chloride  and  the  lactate,  have  in  the  hands  of  some  physicians 
appeared  to  act  beneficially,  while  others  have  found  them  useless.  Wright  advises 
the  intermittent  use  of  calcium  lactate  in  doses  of  15  grains,  holding  that,  after 
a  certain  amount  of  the  calcium  salts  have  been  absorbed,  the  tendency  to  delayed 
coagulation  will  be  increased,  but  in  many  cases  the  best  effects  have  been  obtained 
by  uninterrupted  administration,  sometimes  in  larger  doses.  Ovarian  extract 
has  been  given  with  good  results  in  one  case,  and  Wright  advises  the  use  of  thymus 
extract  and  of  yeast  to  increase  the  nucleo-albumins  of  the  blood  and  the  number 
of  leucocytes. 

2.  Treatment  of  Hcemorrhage. — Where  the  site  of  the  haemorrhage  is  accessible, 
pressure  long  continued  remains  the  best  means  of  controlling  the  oozing.  The 
gauze  compress  may  be  soaked  in  a  solution  of  calcium  chloride.  Gelatine  applied 
locally  is  harmless  but  inefficacious  ;  given  subcutaneously  it  is  inefficacious  and 
dangerous,  because  of  the  difficulty  of  sterilization  and  owing  to  the  necessity 
of  puncture,  with  the  risk  of  starting  fresh  bleeding.  Wright  recommends  in 
desperate  cases  the  administration  of  C02  gas,  which  promotes  rapid  coagulation, 
and  the  employment  of  a  "  physiological  "  styptic,  which  should  be  made  from 
fresh  thymus  gland  with  the  addition  of  calcium  chloride.  These  two  measures 
will,  he  claims,  nearly  always  control  the  bleeding  for  the  moment,  but  when  the 
clot  formed  by  this  means  is  removed  fresh  haemorrhage  is  likely  to  take  place. 
Lastly,  the  subcutaneous  inoculation  of  normal  serum  is  advocated,  with  a  view 
to  supplying  to  the  body  the  substances  the  lack  of  which  causes  the  delay  in 
coagulation. 
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In  bleeding  from  the  internal  organs  a  subcutaneous  injection  of  pituitary 
extract,  which  has  a  most  powerful  effect  in  contracting  the  bloodvessels,  might 
be  of  advantage.  In  bleeding  from  the  kidneys  this  drug  is  to  be  avoided,  for, 
unlike  adrenalin,  it  causes  dilatation  of  the  renal  vessels. 

Summary  of  Treatment. — Place  the  patient  under  the  most  advantageous  con- 
ditions possible  in  regard  to  climate,  surroundings,  and  general  hygiene.  Ad- 
minister thymus  extract  in  doses  of  2  to  3  grains,  and  of  calcium  lactate  in 
doses  of  15  to  60  grains,  two  or  three  days  in  each  week.  Avoid  any  necessary 
surgical  operation  until  the  patient  has  been  prepared  in  this  way,  and  has  been 
given  subcutaneously  a  dose  of  25  cubic  millimetres  of  serum.  Lastly,  when 
haemorrhage  is  actually  in  progress,  give  subcutaneously  £  cubic  centimetre  of 
pituitary  extract,  representing  0-2  gramme  of  infundibular  extract.  Use  com- 
presses soaked  in  adrenalin  1  in  2,000,  or  in  calcium  chloride  solution,  and  employ 
the  additional  aids  recommended  by  Wright,  of  the  inhalation  of  C02  gas  and  the 
use  of  the  "  physiological  "  styptic. 

Avoid  altogether  the  use  of  ferric  chloride  or  of  the  cautery  ;  both  are  in- 
efficacious and  make  matters  worse. 
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LYMPHATISM  (STATUS  LYMPHATICUS). 

Introduction.- — In  1889  Paltauf  drew  attention  to  cases  of  sudden  death 
occurring  in  infants,  who  were  found  post  mortem  to  have  a  general  hyperplasia 
of  the  lymphatic  structures  throughout  the  body.  During  the  last  ten  years 
many  articles  on  the  subject  have  been  published  in  America,  England,  and  on  the 
Continent  dealing  with  the  subject,  but  it  cannot  be  said  that  any  light  has  been 
thrown  upon  the  causes  which  lead  to  the  condition.  In  the  absence  of  this  know- 
ledge, a  definition  of  what  is  meant  by  the  term  "lymphatism,"  or  "status  lymphati- 
cus,"  must  of  necessity  be  based  upon  the  appearances  met  with  at  the  post-mortem 
examination.  Lymphatism  is  said  to  be  present  when  the  lymph  glands  and  the 
lymphatic  structures  of  the  tonsils,  pharynx,  and  alimentary  tract,  are  obviously 
enlarged,  and  when  the  spleen  and  the  thymus  gland  are  hypertrophied.  In 
marked  instances  of  the  condition  there  is  no  difficulty  in  its  recognition,  but  the 
dividing  line  between  what  is  physiological  and  what  is  pathological  is  obviously 
obscure,  depending  upon  the  individual  experience  and  judgment  of  the  pathologist. 
(See  also  Chapter  X.,  p.  579.) 

^Etiology. — The  chief  sufferers  from  the  condition  are  children  between  the 
ages  of  one  and  four  years,  but  lymphatism  has  been  said  to  exist  in  persons  con- 
siderably older,  past  the  age  of  puberty,  and  even  in  adult  life.  There  does  not 
appear  to  be  any  sex  or  race  predominance,  nor  any  seasonal  or  geographical 
factor  common  to  the  cases.  The  condition  has  been  found  in  children  who  have 
died  in  the  course  of  other  diseases,  and  also  where  no  other  sufficient  cause  of 
death  could  be  traced.     Of  late  years  it  has  acquired  considerable  importance 


DISEASES  OF  THE  HEMOPOIETIC  AND  LYMPHATIC  SYSTEMS 


549 


both  from  the  medico-legal  point  of  view  and  from  the  liability  of  patients  affected 
to  death  while  under  the  influence  of  an  anaesthetic. 

Symptomatology. — Lymphatism  is  often  quite  unsuspected  during  life,  the 
symptoms  which  occur  in  those  patients  who  are  found  post  mortem  to  suffer 
from  the  condition  being  of  a  general  character,  which  may  easily  be  attributed 
to  other  causes.  Thus,  the  patients  are  often  markedly  anaemic  in  appearance, 
fat  and  flabby  ;  the  spleen  may  be  felt  to  be  enlarged  ;  there  may  be  a  history 
of  attacks  of  dyspnoea,  and  the  palpable  groups  of  lymphatic  glands  may  be 
moderately  hypertrophied.  But  any  or  all  of  these  symptoms  are  constantly 
observed  in  children  who  cannot  be  described  as  suffering  from  lymphatism.  The 
feature  which  is  the  most  markedly  characteristic  of  status  lymphaticus  is  un- 
doubtedly the  sudden  failure  of  vitality,  sometimes  occurring  in  the  course  of 
administration  of  an  anaesthetic  to  a  child  who  is  apparently  in  good  health,  some- 
times occurring  with  dramatic  rapidity  in 
children  lying  quietly  in  bed,  who  die 
without  uttering  a  sound  or  with  merely 
a  few  struggles.  In  such  cases  the  general 
hypertrophy  of  the  lymphatic  structures 
of  the  body,  including  the  spleen  and  the 
thymus  gland,  are  the  marked  and  often 
the  only  pathological  appearances.  The 
names  "  thymus  death "  and  "  thymic 
asthma  "  sufficiently  indicate  the  associa- 
tion. 

Generally  it  is  not  possible  to  detect 
the  enlargement  of  the  thymus  gland 
during  life  with  any  certainty.  In  a  few 
instances  it  can  be  felt  as  a  distinct  tumour 
in  the  suprasternal  fossa  ;  and,  again,  the 
area  of  impaired  resonance  which  normally 
is  found  over  the  manubrium  sterni,  from 
the  sterno-clavicular  articulations  to  the 
upper  border  of  the  third  rib,  may  be 
demonstrably  enlarged  to  either  side. 
When  the  condition  has  been  suspected,  a 
radiographic  picture  has  occasionally  shown 
the  presence  of  the  enlarged  gland. 


Fig.  51. — Hypertrophy  or  the  Thymus 
Gland  prom  a  Child  aged  Three 
Months  who  died  suddenly.  No 
Pressure  Symptoms. 


(From 


Museum  of  St.  Bartholomew's 
Hospital. ) 


Pathology. — -In  a  child  who  has  died  in  the  manner  above-described,  the 
principal  morbid  anatomical  appearances  are  the  presence  of  an  abnormally  bulky 
and  heavy  thymus  gland,  and  the  enlargement  of  the  Peyer's  patches  and  solitary 
follicles  of  the  intestines.  These  two  features  are  always  present.  Less  constant 
are  the  enlargement  of  the  various  lymphatic  glands,  cervical,  axillary,  mesenteric, 
and  inguinal ;  the  presence  of  subpleural  and  subpericardial  haemorrhages  ;  the 
dilatation  and  muscular  degeneration  of  the  heart  ;  and  the  empty  condition  of 
the  great  veins  and  cerebral  sinuses. 

The  thymus  gland  has  of  recent  years  been  carefully  weighed  in  a  large  number 
of  children  of  all  ages,  and  the  net  result  would  appear  to  be  that,  while,  as  the  text- 
books of  anatomy  state,  it  attains  its  greatest  weight  about  the  age  of  two  years, 
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this  weight  has  been  much  exaggerated,  and  seldom  reaches  more  than  9  grammes 
instead  of  the  25  to  50  ordinarily  stated  (Dudgeon,  Thursfield).  Hence  any 
weight  above  10  grammes  must  be  regarded  as  abnormal.  The  gland  itself,  both 
macroscopically  and  microscopically,  appears  normal,  and  there  is  no  evidence 
on  record  to  show  that  there  is  any  chemical  alteration  in  its  constitution.  Ex- 
perimentally, the  juice  of  the  thymus  gland  injected  into  the  peritoneal  cavity  of 
guinea-pigs  produced  paresis  of  the  hind-legs,  followed  by  sudden  death  (Hart). 

The  other  marked  features  at  the  autopsy  are  the  general  enlargement  of  the 
lymphatic  tissue  in  the  nose,  fauces,  tonsils,  pharynx,  alimentary  tract,  and 
lymphatic  glands.  In  these  situations,  also,  the  enlargement  appears  to  be  due 
to  a  simple  hyperplasia.  In  a  few  rare  instances  compression  of  the  trachea  has 
appeared  to  play  a  part  in  the  causation  of  death,  but  far  more  often  the  trachea 
is  normal.  The  liver  is  nearly  always  in  a  condition  of  fatty  degeneration. 
Bacteriological  examinations  have  hitherto  failed  to  reveal  any  infections  either 
of  the  blood  or  tissues  of  the  body.  The  cause  of  death,  therefore,  in  these  cases 
remains  undetermined  ;  but  the  prevailing  tendency  is  to  regard  them  as  due  to  a 
toxaemia  of  unknown  origin. 

Diagnosis. — In  a  child  who  is  of  markedly  pale  or  muddy  complexion,  of 
fat  or  flabby  habit  of  the  body,  and  in  whom  there  is  a  history  of  laryngeal  spasms 
or  attacks  of  dyspnoea,  the  possibility  that  lymphatism  is  present  should  always 
be  held  in  mind.  In  such  a  patient  careful  percussion  over  the  upper  2  inches 
of  the  sternum  and  neighbouring  spaces  will  sometimes  reveal  an  abnormal 
area  of  impaired  resonance,  and  wherever  possible  a  radiograph  should  be  taken 
in  the  endeavour  to  confirm  the  diagnosis.  In  the  majority  of  instances,  however, 
there  is  no  suspicion  of  the  real  condition  of  the  child. 

Prognosis  and  Treatment. — Where  the  condition  is  suspected  to  exist,  the 
first  consideration  is  to  avoid  any  occasion  for  the  induction  of  anaesthesia.  If 
this  is  unavoidable,  it  is  recommended  by  Buxton  that  a  low-strength  vapour  of 
chloroform  in  the  presence  of  oxygen  should  be  employed.  In  the  absence  of  any 
knowledge  of  the  cause,  treatment  of  the  condition  must  be  symptomatic,  directed 
to  the  removal  of  the  anaemia  and  the  improvement  of  the  muscular  tone  by 
massage,  open  air,  and  abundant  diet. 
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LYMPHADENOMA. 

Introduction. — In  1832  Hodgkin,  of  Guy's  Hospital,  described  a  peculiar 
disease  characterized  by  a  progressive  enlargement  of  the  lymph  glands  in  various 
parts  of  the  body,  associated  with  an  enlargement  of  the  spleen,  often  of  great 
degree.  At  the  autopsies  the  spleen  was  found  studded  with  firm  white  deposits, 
of  different  shapes  and  sizes,  giving  to  the  organ  the  appearance  of  the  almond- 
studded  cake  which  is  known  by  the  name  of  "  hardbake."  For  many  years 
the  subject  was  entirely  neglected,  and,  though  from  time  to  time  writers  both  in 
England  and  on  the  Continent  described  cases  of  the  disease,  there  was  no  general 
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recognition  of  the  condition  until  the  decade  1870  to  1880.  The  publication  of 
Dreschfeld'a  and  Sternberg's  papers  in  1892  and  1888  did  much  to  draw  attention 
to  its  peculiarities,  and  of  late  years  the  investigations  into  its  histology  and 
aetiology  have  led  to  a  recognition  of  the  characteristics  which  separate  it  from 
a  number  of  conditions  which  clinically  resemble  it  closely.     It  is  not,  however, 


Fig.  52. — Lymphadenomatous  Spleen  fhom  a  Boy  aged  Seven  Years. 
The  drawing  shows  the  typical  "  hardbake  "  appearance.     Weight,  9J  ounces. 

easy  even  now  to  frame  a  definition  which  will  be  an  adequate  description  of  the 
disease,  and  at  the  same  time  differentiate  it  from  a  number  of  somewhat  similar 
conditions.  The  nature  of  the  difficulty  will  be  best  appreciated  by  a  considera- 
tion of  the  variety  of  names  allotted  to  it :  lymphadenoma,  lympho -sarcoma, 
malignant  lymphoma,  pseudo-leukaemia,  the  favourite  name  hitherto  on  the 
Continent,  and, lastly,  lympho-granulomatosis.   It  is  a  disease  of  a  chronic  character, 
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beginning  with  an  enlargement  of  the  lymphatic  glands,  usually  in  the  neck,  and 
progressing  steadily,  with  enlargement  of  the  spleen  and  hypertrophy  of  much  of 
the  lymphoid  tissue  of  the  organs,  to  a  fatal  termination.  After  death  the  histo- 
logical changes  which  can  be  demonstrated  in  the  structure  of  the  glands  are 
typical  of  the  disease,  and  in  nearly  all  cases  the  macroscopic  characters  of  the 
spleen  are  unmistakable.  Ansemia  is  usually  present  in  the  later  stages  of  the 
disease,  but  in  the  beginning  there  is  often  no  abnormality  in  the  blood,  and  there 
is  never  at  any  time  a  characteristic  alteration  which  would  indicate  the  nature 
of  the  disease,  such  as  we  find,  for  example,  in  leukaemia. 

^Etiology — Distribution. — The  disease  is  widely  distributed  wherever  accurate 
reports  of  patients  are  kept  in  Europe,  Asia,  and  America,  but  is  nowhere  common.  It 
is  said  to  occur  in  animals — dogs,  horses,  and  pigs — but  the  records  are  unsatisfying. 

Frequency. — It  is  not  a  common  disease,  but  probably  more  so  than  was  formerly 
supposed.  Thus,  in  ten  years  at  St.  Bartholomew's  Hospital  over  ]  00  cases  have 
been  admitted  to  the  wards,  medical  and  surgical,  and  of  these  30  were  children 
under  twelve  years  of  age.  Similarly,  in  ten  years  at  Great  Ormond  Street,  in 
the  medical  wards  alone,  there  have  been  13  cases  in  which  the  diagnosis  was 
definitely  established,  besides  a  few  others  in  which  it  was,  while  not  certain,  in 
the  highest  degree  probable.  These  13  cases  occurred  among  13,000  patients 
admitted,  representing  a  percentage  of  all  diseases  of  0-1. 

Sex. — The  disease  is  far  more  frequent  in  male  children  than  in  female.  Only 
two  of  the  thirteen  Great  Ormond  Street  cases  were  females. 

Age. — The  youngest  patient  in  this  series  of  forty-three  cases  was  aged  just 
over  three  years  ;  but  the  average  age  was  seven  and  a  half  years,  and  it  is  certainly 
much  more  common  after  the  period  of  second  dentition. 

Predisposing  Causes. — The  condition  sometimes  appears  to  follow  directly 
upon  some  infective  disorder,  especially  of  the  throat  or  nose  ;  and  since  the  cervical 
glands  are  usually  the  first  to  become  enlarged,  it  is  a  priori  reasonable  to  suppose 
that  their  enlargement  is  due  to  the  entrance  of  an  infective  agent  from  these 
regions  ;  but  so  long  as  the  infective  agent  is  unknown,  such  a  supposition  is 
incapable  of  proof,  and  there  are  too  many  exceptions  in  the  clinical  records  to 
permit  us  to  speak  of  local  inflammation  as  a  predisposing  cause. 

There  is  no  hereditary  or  family  influence  recognizable,  though  a  few  instances 
have  been  placed  on  record  of  more  than  one  case  in  a  family. 

The  essential  cause  is  quite  unknown.  Bacteriology  has  failed  to  find  it,  unless 
the  recent  discovery  by  Fraenkel  and  Much  of  an  acid-fast  organism  in  lymphadeno- 
matous  tissues  be  confirmed.  These  authors  believe  that  the  organism  is  a 
specialized  form  of  the  tubercle  bacillus. 

Relation  to  Tuberculosis. — A  patient  may  suffer  at  one  and  the  same  time  from 
lymphadenoma  and  from  tuberculosis  ;  but  in  such  cases  the  lesions  of  the  two 
diseases  can  be  definitely  distinguished  from  each  other,  and  the  association  of 
the  two  is  by  no  means  so  frequent  as  was  at  one  time  believed.  Sternberg  in 
1898  tried  to  establish  the  position  that  Hodgkin's  disease  was  a  form  of  tuber- 
culosis. His  views  have  occasionally  found  favour,  but  a  bulk  of  histological 
evidence  has  been  accumulated  against  this  hypothesis,  and  Sternberg  himself 
no  longer  holds  his  former  opinion,  but  believes  that  lymphadenoma  is  an  infective 
granuloma  of  the  same  class  as  tuberculosis,  but  not  identical  with  it. 

Experimental  inoculations  have  resulted  in  the  development  of  tuberculosis, 
but  only  rarely  ;  and,  in  spite  of  the  claims  of  various  authors,  it  may  be  confidently 
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stated  that  no  method  of  experimental  inoculation  has  as  yet  produced  in  an 
animal  a  disease  in  the  least  resembling  lymphadenoma. 

The  relation  between  lymphadenoma  and  syphilis  is  certainly  not  close  ;  the 
histological  resemblances  are  few,  and  the  general  course  of  the  disease  is  quite 
unlike  any  form  of  syphilitic  infection. 

Symptomatology. — The  first  symptom  to  attract  attention  is  nearly  always 
an  enlargement  of  the  cervical  glands.  Out  of  thirty-three  cases  which  the  writer 
has  collected,  this  was  the  earliest  symptom  in  twenty-eight.  In  one  the  femoral 
glands  were  enlarged  before  any  others ;  in  two  jaundice,  and  in  two  abdominal 
swelling  due  to  the  enlargement  of  the  spleen,  were  the  causes  of  complaint.  In 
these  early  stages  as  a  rule  there  is  nothing  else  to  attract  the  attention. 
The  patients  are  not  exceptionally  anaemic  or  unduly  ill.  The  swollen 
glands  at  first  grow  slowly  and  quite  painlessly.  They  are  soft,  discrete, 
not  attached  to  the  skin  or  to  the  deeper  structures,  and  cause  no  distress  to  the 
patient.  As  a  general  rule  the  swelling  occurs  first  in  the  superficial  cervical 
glands  above  the  clavicle  or  behind  the  ear,  and  the  submaxillary  group  is  involved 
later.  When  first  seen,  careful  examination  can  seldom  detect  enlargement  in 
any  other  groups  of  glands,  and  in  the  majority  of  cases  it  is  months,  or  even  years, 
before  the  disease  has  progressed  to  a  general  lymphoid  hypertrophy.  The  swelling 
may  be  present  without  impairment  of  the  general  health  for  some  months  before 
any  other  signs  present  themselves  ;  or,  less  commonly,  other  groups  of  lymphatic 
glands  may  rapidly  be  involved.  In  the  more  slowly  progressive  cases  the  glands 
become  harder,  and  inflammation  in  the  capsule  tends  to  mat  them  together  and 
to  the  surrounding  tissues.  The  disease  appears  to  spread  by  direct  extension 
from  its  original  site.  Thus,  hypertrophy  in  the  cervical  region  is  followed  by 
hypertrophy  in  the  axillary  and  in  the  mediastinal  glands,  passing  downwards 
along  the  aorta  to  the  retroperitoneal  group.  This  appearance,  however,  is  no 
doubt  deceptive,  because  in  many  cases  the  spleen  and  the  liver  become  enlarged 
before  the  glands  are  notably  involved. 

When  the  disease  is  fully  established,  the  patient  is  usually  markedly  anaemic 
in  appearance,  with  masses  of  glands  on  both  sides  of  the  neck,  with  an  enlarged 
abdomen,  and  often  with  oedema  of  the  legs.  If  the  mediastinal  glands  press 
upon  the  trachea,  there  is  great  respiratory  distress,  and  in  some  instances  trache- 
otomy becomes  imperative.  The  spleen  at  this  stage  is  always  markedly  enlarged, 
but  seldom  reaches  the  enormous  size  present  in  leukaemia.  It  is  hard,  and  in 
some  cases  the  irregularities  of  its  surface  can  be  detected  by  palpation.  The  liver 
is  bulky,  and  its  edge  can  be  felt  rounded  and  firm  2  inches  or  so  below  the  costal 
margin.     Both  the  liver  and  spleen  are  as  a  rule  free  from  tenderness  on  palpation. 

Pressure  symptoms  which  may  be  met  with  include  dyspnoea,  cyanosis,  tachy- 
cardia, jaundice,  ascites,  and  paraplegia  from  compression  of  the  spinal  cord. 

The  fever,  which  is  a  marked  feature  of  the  disease,  is  of  three  types  :  (1)  Con- 
tinuous, which,  when  considered  in  conjunction  with  the  splenic  enlargement 
and  the  swollen  abdomen,  may  produce  a  marked  resemblance  to  a  case  of  typhoid 
fever  ;  (2)  intermittent,  a  frequent  type  ;  or  (3)  remittent.  The  intermittent  fever 
is  periodic,  the  fever  lasting  ten  to  twelve  days,  followed  by  an  afebrile  period 
of  variable  duration,  which  is  again  succeeded  by  pyrexia.  The  fever  in  these 
attacks  often  reaches  103°  or  104°  F.  Such  a  chart  is  characteristic  of  the  more 
advanced  stages  of  lymphadenoma. 

The  blood  in  the  early  stages  shows  no  alteration  of  any  kind.     The  red  corpuscles 
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are  well  up  to  the  normal  number,  the  white  corpuscles  are  unchanged  either  in 
number  or  character,  and  the  percentage  of  haemoglobin  is  about  the  average. 
When  anaemia  begins  to  assert  itself,  the  change  takes  place  first  in  the  haemoglobin, 
which  becomes  diminished.  The  red  corpuscles  also  quickly  diminish  in  numbers, 
and  often  exhibit  variations  in  shape,  size,  and  staining  reaction.  The  white 
corpuscles  at  the  same  time  remain  unaltered.  In  twenty-five  counts,  twelve  times 
the  count  was  below  10,000,  eleven  times  between  10,000  and  15,000,  and  only 
twice  above  that  number.  The  lowest  count  was  1 ,500.  The  average  of  twenty-five 
counts  made  at  all  stages  in  the  disease,  and  at  all  ages  under  twelve,  among  thirty- 
three  cases,  was  10,400  ;  and  the  only  marked  alteration  in  the  proportionate 
numbers  of  the  different  varieties  was  that  occasionally  the  polymorphonuclear 
cells  were  increased.  Some  authors  have  stated  that  a  relative  increase  in  the 
numbers  of  the  small  lymphocytes  is  common,  but  that  is  certainly  not  the  case 
in  children.  Cases  are  on  record,  also,  where  there  was  a  definite  eosinophilia,  but 
there  was  no  such  case  recorded  in  this  series.  It  must  be  repeated,  and  with 
emphasis,  that  there  is  no  alteration  of  the  blood-picture  which  affords  any  aid 
in. the  diagnosis  of  lymphadenoma,  except,  of  course,  in  so  far  as  it  serves  to  exclude 
the  presence  of  leukaemia. 

Blond-cultivations,  even  in  the  febrile  periods,  are  sterile. 

Other  symptoms  of  inconstant  occurrence  are  a  slight  degree  of  albuminuria  ; 
oedema  of  the  legs,  scrotum,  or  back,  in  the  later  stages  ;  pleural,  or  more  rarely 
peritoneal,  effusions  ;  and,  lastly,  a  symptom  of  great  interest,  but  of  great  rarity, 
the  occurrence  of  true  lymphadenomatous  deposits  in  the  skin.  Such  tumoura 
are  small,  shotty  nodules  lying  sometimes  in,  sometimes  just  beneath,  the  true 
skin,  which  in  a  few  cases  have  become,  in  the  late  stages,  purpuric,  owing  to  ex- 
travasated  blood.  Pigmentation  of  the  skin  is  usually  due  to  the  arsenic  which 
has  been  prescribed,  but  has  been  seen  in  cases  where  this  drug  was  not  employed. 

Course. — If  we  now  construct  a  picture  of  the  usual  course  of  the  disease, 
we  shall  find  that  at  or  after  the  period  of  the  second  dentition  there  appears  a 
painless  swelling  of  the  cervical  lymphatic  glands.  This  swelling  is  at  first  accom- 
panied by  no  other  symptom  of  disease,  and  the  patient  is  brought  for  advice 
more  from  the  aesthetic  point  of  view  than  from  any  idea  that  the  complaint  is 
a  serious  menace  to  life.  In  some  cases,  however,  it  is  not  the  cervical  glands  alone 
that  are  involved  ;  examination  reveals  other  glandular  enlargements,  or  perhaps 
the  spleen  may  be  felt  unduly  prominent.  If,  as  often  happens,  such  glands  are 
excised,  as  a  general  rule  even  before  the  healing  of  the  wound  fresh  hypertrophy 
has  occurred  in  neighbouring  glands.  At  this  period  there  may  be  a  remission 
of  the  disease  ;  with  or  without  treatment  the  glands  become  smaller,  and  there 
is  no  visible  deterioration  of  health.  After  a  period  more  or  less  prolonged,  but 
seldom  exceeding  eighteen  months  to  two  years,  the  disease,  which  has  in  the 
meantime  insidiously  progressed,  becomes  widely  generalized,  and  the  patient 
presents  a  picture  not  easily  forgotten.  Immense  masses  of  enlarged  glands  deform 
the  neck,  and  often  the  axillae  and  groins  ;  the  respiration  is  difficult  owing  to  the 
pressure  in  the  mediastinum  ;  the  abdomen  is  swollen  by  the  size  of  the  spleen 
and  liver,  and  often  of  the  mesenteric  glands  ;  the  ansernia  is  marked,  and  the 
fever  often  high  ;  there  may  be  in  addition  distended  veins  on  the  chest,  abdomen. 
or  thighs,  from  pressure  on  the  great  veins.  Death  follows  soon  from  exhaustion, 
respiratory  difficulties,  or  failure  of  the  circulation.  Haemorrhage  from  any  source 
is  extremely  rare. 
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Pathology. — The  disease  affects  the  lymphatic  glands,  the  spleen,  liver,  and 
lungs,  in  the  order  named  ;  and  in  addition  lymphoid  tissue,  wherever  it  normally 
occurs,  may  be  hypertrophied.  Thus,  there  have  been  found  masses  and  deposits 
in  the  stomach,  intestines,  pericardium,  pleurae,  bones,  and  skin.  On  section  of 
a  gland,  the  surface  is  homogeneous,  smooth,  and  pinkish-grey,  or  in  some  cases 
traversed  by  firm  bands  of  connective  tissue.  Suppuration  or  caseation  is 
extremely  uncommon.  Microscopically  the  normal  appearance  of  a  lymphatic 
gland  is  lost ;  the  section  appears  homogeneous,  no  longer  showing  the  germinal 
follicles  or  the  distinction  between  cortex  and  medulla.  The  number  of  the 
lymphocytes,  which  usually  obscure  the  reticular  endothelial  structure  of  the 
gland,  is  apparently  much  diminished  ;  and,  conversely,  the  endothelial  reticulum 
is  greatly  exaggerated,  and  in  the  firmer  glands  interspersed  with  abundant  and 
irregular  fibrous  tissue.  The  endothelial 
cells  are  large  and  numerous,  and  in  a 
typical  instance  many  of  them  are  multi- 
nucleate, the  nuclei  apparently  piled  one 
upon  another  near  the  centre  of  the  cell. 
These  cells  are  most  numerous  in  the  soft 
glands  of  rapid  growth,  but  can  be  found 
even  in  the  most  chronic  cases.  Eosinophil 
cells  are  said  to  be  present  in  great  excess, 
but  on  this  point  there  is  considerable 
divergence  of  opinion  ;  and  it  is  certain 
that  they  are  by  no  means  a  constant 
feature.  The  microscopic  histology  of 
the  spleen  is  of  the  same  character,  and 
the  deposits  in  other  organs  are  very 
similar.  In  the  liver  the  deposits  are 
most  apparent  in  the  neighbourhood  of 
the  portal  canals  and  beneath  the  capsule, 
in  the  lungs  around  the  bronchi  and  beneath 
the  pleural  membrane. 

Hyaline  degeneration  of  the  enlarged  lymphatic  glands  is  not  uncommon,  and 
is  of  importance  because  such  a  change  is  extremely  rare  in  any  other  disease. 

Diagnosis. — The  diseases  with  which  lymphadenoma  may  be  confounded  are 
tuberculosis,  lympho-sarcoma,  leukaemia  (especially  of  the  lymphatic  type),  typhoid 
fever,  and  acute  inflammatory  conditions  of  the  lymphatic  glands.  The  chief 
difficulty  is  to  distinguish  the  early  stages  of  lymphadenoma  from  tuberculosis  of 
the  lymphatic  glands.  The  main  distinctive  feature  of  tuberculous  glands  is  that 
they  are  as  a  rule  matted  together,  and  form  a  nodular  firm  mass,  whereas  the 
glands  of  Hodgkin's  disease  are  soft,  discrete,  and  movable.  But  in  some  cases 
these  characteristics  are  ill-defined,  and  there  are  instances  in  which  clinical 
examination  will  fail  to  distinguish  the  two  diseases.  Again,  the  stage  of  more 
generalized  distribution  of  the  glandular  enlargement,  with  splenomegaly,  is 
occasionally  simulated  by  miliary  tuberculosis  or  by  the  rapid  caseous  degenera- 
tion of  tuberculosis.  In  both  these  conditions  there  may  be  rapid  enlargement 
of  the  lymphatic  glands  all  over  the  body,  with  swelling  of  the  spleen  and  liver,  and 
continuous  or  remittent  fever.     Such  cases  can  be  diagnosed  only  by  the  course 


Fig.  53. — Section  of  a  Lymphadeno- 
matous  Gland,  showing!  the  In- 
crease op  Endothelial  Cells  and 
Reticulum. 
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of  the  disease,  or,  better,  by  excision  of  a  superficial  gland,  when  the  histological 
structure  will  at  once  establish  the  diagnosis. 

Next  to  tuberculosis,  the  greatest  difficulty  is  to  recognize  the  rare  cases  of 
sarcoma  of  the  lymph  glands.  Here  swelling  of  the  spleen  is  rare  ;  the  liver  is,  on 
the  contrary,  often  considerably  enlarged;  jaundice  is  an  early,  not  a  late,  symptom  ; 
and  it  is  usual  for  the  disease  to  run  a  far  more  rapid  course.  The  tumour  masses 
themselves  infiltrate  surrounding  tissues,  and  therefore  quickly  become  fixed  and 
immovable. 

Lymphocytic  leukcsmia,  which  presents  as  its  chief  features  enlargement  of  the 
lymphatic  glands  associated  with  swelling  of  the  spleen,  is  quickly  differentiated 
by  a  blood-count  ;  and  besides  has  other  features,  especially  the  tendency  to 
haemorrhage,  which  mark  it  off  sharply  from  Hodgkin's  disease. 

The  diagnosis  from  typhoid  fever  and  from  acute  miliary  tuberculosis  is  seldom 
doubtful — only  in  those  rare  cases  of  lymphadenoma  where  the  superficial  lymphatic 
glands  are  little,  if  at  all,  enlarged.  Widal's  reaction  in  the  first,  and  the  history 
in  both,  are  the  best  guides  to  accuracy. 

The  relation  of  Hodgkin's  disease  to  the  so-called  "  lymphomatoses  "  is  much 
discussed,  but  it  is  probable  that  the  increasing  knowledge  of  the  histology  of 
the  various  swellings  of  the  lymphatic  glands  will  diminish  the  number  of  the  alleged 
varieties.  It  is  at  least  doubtful  whether  there  are  any  diseases  excent  lymph- 
adenoma,  tuberculosis,  lymphocytic  leukaemia,  sarcoma,  and  inflammatory  con- 
ditions, which  produce  a  large  and  persistent  tumour  of  the  lymphatic  glands. 
Such  a  diagnosis  as  "  lymphoma  "  is  no  longer  permissible. 

In  the  diagnosis  of  microscopical  sections  of  the  excised  glands,  stress  must 
be  laid  (1)  on  the  presence  of  the  typical  multinucleate  cells,  (2)  on  the  homogeneous 
character  of  the  section,  (3)  on  the  presence  of  hyaline  degeneration.  The  chief 
difficulties  are  to  distinguish  the  lymphadenomatous  gland  from  the  gland  of 
chronic  inflammation,  and  from  the  gland  which  is  the  seat  of  the  type  of  tubercle 
characterized  by  endothelial  proliferation.  In  a  few  cases,  also,  the  new  growths 
which  originate  in  lymphatic  glands  may  lead  to  error,  owing  to  the  presence  of 
large  lymphoid  cells  arranged  in  masses.  On  the  whole,  however,  mistakes  are 
infrequent. 

Blood-examinations,  except  in  so  far  as  they  serve  to  exclude  leukaemia,  are 
not  helpful. 

Prognosis. — From  the  earliest  swelling  to  the  fatal  termination  is  usually 
a  period  of  two  to  three  years.  Instances  are  on  record  of  longer  duration,  up 
to  seven  years  ;  and,  on  the  other  hand,  there  are  cases  which  may  fairly  be  called 
"  fulminating,"  the  whole  disease  lasting  but  a  few  weeks.  The  shortest  duration 
in  the  present  series  was  fifteen  weeks. 

In  the  more  chronic  cases  there  occur  periods  in  which  the  disease  makes  no 
progress,  and  false  hopes  are  raised,  soon  to  be  dispelled,  for  these  periods  seldom 
last  more  than  a  month  or  two.  Probably  no  case  of  true  lymphadenoma  has 
recovered.     None  of  the  reported  cures  rests  on  an  undoubted  diagnosis. 

Treatment. — No  treatment  has  hitherto  proved  of  any  avail.  Arsenic  has 
been  the  drug  most  often  employed,  and  with  its  use  temporary  improvement  in 
the  size  of  the  glands  often  occurs.  Surgical  treatment  is  of  no  avail.  In  most 
cases  it  does  not  even  prolong  life.  X-ray  applications  undoubtedly  cause  the 
glandular  swelling  to  diminish,  but  only  temporarily.     It  is  possible  that  they 
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may  be  of  avail  to  hold  in  check  the  pressure  effects  which  produce  such  terrible 
results.  Of  the  newer  remedies,  such  as  radium  and  the  Ehrlich-Hata  drug,  it  is 
too  soon  to  speak,  but  the  outlook  is  not  at  present  hopeful  until  we  can  obtain 
some  knowledge  of  the  nature  of  the  causative  agent. 
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DISEASES  OF  THE  LYMPHATIC  VESSELS  AND  GLANDS. 

Introductory. — The  relation  of  the  lymphatic  vessels  and  glands  to  the  other 
structures  of  the  body  is  such  that  the  affections  to  which  they  are  liable  are  in 
nearly  every  case  secondary  to  disease  elsewhere.  The  few  primary  pathological 
conditions  are  rare,  and  for  the  most  part  clinically  unimportant.  It  will  be 
sufficient  briefly  to  consider  (1)  affections  of  the  thoracic  duct,  (2)  of  the  smaller 
lymphatic  vessels,  and  (3)  of  the  lymphatic  glands. 

1.  Disease  affecting  the  Thoracic  Duct  is  rare  at  any  age,  but  exceptionally 
uncommon  in  children.  The  symptoms  are  obscure,  the  cardinal  sign  being  the 
development  of  chylous  ascites  or  pleural  effusions,  or  more  rarely  of  chyluria, 
due  to  obstruction  of  the  duct.  It  is  agreed,  however,  that  in  cases  where  the 
obstruction  develops  slowly  a  collateral  circulation  may  be  established,  and  these 
cardinal  signs  never  appear.  Further,  milky  effusions  into  the  pleural  and  peri- 
toneal cavities  are  not  all  chylous  ;  the  majority  seem  to  be  pseudo-chylous,  and 
seldom  or  never  associated  with  disease  of  the  duct.  The  distinction  between  a 
true  chylous  and  a  pseudo-chylous  effusion  is  often  very  difficult,  and  in  any  case 
must  be  determined  by  an  exhaustive  chemical  examination. 

The  chief  causes  of  obstruction  to  the  thoracic  duct  are  involvement  in  new 
growths  or  pressure  from  tumours,  involvement  in  fibrous  tissue,  and  thrombosis 
in  the  left  subclavian  vein  ;  and  to  these  must  be  added  the  rare  cases  of  rupture  or 
injury  in  the  course  of  operation. 

Scholberg  and  Wallis  in  an  extensive  research  on  chylous  and  pseudo-chylous 
effusions  record  only  three  cases,  in  children  below  twelve  years  of  age,  in  which 
the  thoracic  duct  was  definitely  involved.  In  two  of  these  sarcomatous  growths 
blocked  the  main  trunk  of  the  thoracic  duct,  and  in  the  third  an  injury  to  the  chest 
wall  had  caused  a  rupture  of  the  duct.  Pseudo-chylous  effusions,  on  the  other 
hand,  they  found  to  be  much  more  common  ;  but  in  these  there  was  no  evidence 
that  the  thoracic  duct  was  injured  or  diseased. 

Thrombosis  in  the  left  subclavian  vein  blocking  the  orifice  of  the  thoracic 
duct  has  been  several  times  recorded,  but  not  in  a  child. 

Lastly,  there  are  a  few  cases  recorded  in  adults  in  which  an  acute  purulent 
inflammation  of  the  main  duct  has  followed  an  intestinal  infection  ;  but  the  writer 
cannot  find  that  such  a  condition  has  been  observed  in  children. 

2.  Affections  of  the  Smaller  Lymphatic  Vessels — (a)  Lymphangitis. — Acute 
inflammation  of  the  lymphatic  vessels  is  never  a  primary  affection,  but  always 
due  to  the  presence  of  an  infected  focus  in  the  area  drained  by  the  affected  vessels. 
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It  manifests  itself  by  the  appearance  of  red  lines  in  the  skin  running  from  the 
infected  focus  towards  the  nearest  lymphatic  gland,  and  in  the  severer  cases  is 
accompanied  by  cellulitis.  Tuberculosis  and  malignant  disease  are  often  pro- 
pagated by  the  lymphatic  vessels,  and  in  some  cases  the  thickened  cords  can  be 
felt  during  life. 

(b)  Diffuse  dilatation  of  the  lymphatic  vessels  is  called  Lymphangiectasis  ; 
circumscribed  dilatations  forming  tumours  composed  chiefly  of  dilated  lymph 
spaces  are  called  Lymphangeiomata. 

These  dilatations  may  be  either  congenital  or  acquired.  A  diffuse  lymphangeio- 
matous  condition  is  the  pathological  basis  of  the  congenital  enlargements  of  the 
tongue  and  lip  known  as  "  macrocheilia  "  and  "  macroglossia,"  and  of  some  of 
the  congenital  tumours  of  the  neck  and  floor  of  the  mouth.  In  some  instances, 
however,  the  tissues  are  neuro-fibromatous. 

When  the  condition  is  acquired,  the  dilatation  is  due  to  obstruction.  In 
tropical  countries  the  lymphatic  channels  are  blocked  by  the  parasitic  worm 
Filaria  bancrofti,  and  the  consequent  obstruction  to  the  flow  of  lymph  leads  to 
the  development  of  elephantiasis,  lymph-scrotum,  and  chyluria.  In  this  country 
the  obstruction  is  most  often  the  result  of  injury — e.g.,  deep  burns — or  follows 
operation  ;  but  the  examples  are  rare,  and  the  obstruction  is  sometimes  relieved 
after  a  time  by  the  development  of  collateral  channels. 

3.  Affections  of  the  Lymphatic  Glands — (a)  Lymphadenitis. — Acute  inflam- 
mation of  the  lymphatic  glands  is  most  often  seen  as  a  local  swelling  of  a  gland 
or  group  of  glands  which  drain  a  portion  of  the  tissues  infected  by  bacteria.  In 
children  the  group  most  frequently  affected  is  the  cervical,  in  connection  with 
infections  of  the  fauces.  The  constant  association  of  enlargement  of  this  group 
with  the  presence  of  a  retropharyngeal  abscess  should  be  noted. 

Lymphadenitis  in  the  specific  fevers  is  treated  in  the  appropriate  sections. 

Chronic  lymphadenitis,  especially  of  the  cervical  group,  is  very  common  in 
children.  The  causes  are  various.  Among  them  may  be  mentioned  otitis  media, 
carious  teeth,  enlargement  of  the  tonsils,  the  presence  of  adenoids,  and  the  presence 
of  sores  upon  the  scalp  (impetigo,  pediculosis). 

Tuberculous  lymphadenitis  is  by  reason  of  its  great  frequency  the  most  impor- 
tant cause  of  enlargement  of  the  glands.  Tuberculosis  of  the  bronchial  and  mesen- 
teric glands  is  considered  in  the  sections  on  Pulmonary  and  Mesenteric  Tuberculosis 
(see  pp.  391  and  242) ;  that  of  the  cervical  and  axillary  groups  comes  under  the 
notice  of  the  surgeon  ;  but  the  physician  usually  sees  the  rare  cases  of  general 
enlargement,  and  often  has  to  debate  the  diagnosis  of  cervical  enlargements. 

Generalized  glandular  tuberculosis  is  very  rare,  and  always  difficult  of  diagnosis. 
It  may  attack  a  child  who  has  previously  enjoyed  good  health,  or  it  may  be  the 
terminal  outbreak  of  a  previously  localized  infection.  In  either  case  the  disease 
sets  in  with  all  the  symptoms  of  an  acute  infection — fever,  malaise,  anorexia,  and 
rapid  wasting — together  with  an  acute  enlargement  of  many  groups  of  glands. 
An  instance  of  the  first  type  recently  came  under  the  writer's  notice.  The  child, 
previously  healthy,  became  acutely  ill,  and  the  cervical,  axillary,  and  inguinal 
groups  of  glands  rapidly  enlarged.  In  addition,  both  pre-auricular  and  both 
cubital  glands  were  affected.  The  glands  formed  masses  filling  both  sides  of  the 
neck  and  the  axillary  fossae,  and  stood  out  as  definite  tumours  in  the  groin  and 
on  the  face.     In  all  these  situations  the  skin  was  red  and  inflamed,  and  seemed 
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about  to  give  way.  The  temperature  was  raised  and  the  general  health  impaired. 
In  this  case  no  visceral  lesions  were  detected,  and  improvement  took  place  rapidly, 
with  disappearance  of  the  glandular  swellings.  The  diagnosis  was  established  by 
the  excision  and  microscopical  examination  of  a  gland. 

An  example  of  the  other  type  occurred  several  years  ago  :  A  child,  the  subject 
of  tuberculosis  of  the  lungs,  suddenly  became  acutely  ill  with  swelling  of  the  super- 
ficial glands.  After  death,  which  occurred  in  two  weeks,  all  the  lymphatic  glands, 
superficial  and  deep,  were  found  enlarged  and  the  site  of  tuberculous  lesions. 

Such  cases  must  be  diagnosed  from  lymphadenoma,  lymphocytic  leuksemia, 
and  sarcoma.  Leukaemia  is  easily  excluded  by  a  blood-examination.  Sarcomatous 
conditions,  while  they  may  attack  more  than  one  group  of  glands,  never  involve 
many  widely-separated  groups  at  the  same  time.  The  real  difficulty  is  the  dis- 
tinction from  lymphadenoma.  The  chief  stress  must  be  laid  upon  the  absence 
in  that  disease  of  the  signs  of  inflammation,  the  absence  of  the  matting  together 
of  the  glands,  of  the  signs  of  softening  and  of  involvement  of  the  skin. 

With  regard  to  the  localized  tuberculosis  of  glands,  it  is  sufficient  to  remark  here 
that  it  is  probable  that  it  is  often  diagnosed  when  it  does  not  exist.  The  tendency 
is  to  set  down  as  tuberculous  those  cases  in  which  there  is  a  firm  enlargement  of 
a  chronic  type,  where  the  individual  glands  are  adherent  to  each  other  and  the 
skin.  That  many  of  these  are  tuberculous  is  certain  from  the  results  of  operation, 
but  Waugh  has  recently  shown  that  not  a  few  are  examples  of  a  simple  lymph- 
adenitis due  to  a  chronic  focus  of  infection.  He  points  out  that  no  merely  clinical 
diagnosis  is  sufficient  proof  of  the  presence  of  tubercle,  and  that  this  fact  invalidates 
almost  all  the  evidence  in  favour  of  the  use  of  tuberculin  in  the  treatment. 

Syphilitic  lymphadenitis  is  so  rare  a  manifestation  of  congenital  syphilis  that 
the  possibility  is  sometimes  overlooked  in  the  presence  of  a  mass  of  glands  of  a 
chronic  inflammatory  nature.  The  writer  has  seen  several  cases  in  which  this 
glandular  swelling  occurred,  all  in  children  at  or  after  the  period  of  the  second  denti- 
tion. The  glands  were  moderately  enlarged  and  firm,  and  their  mass  deformed  the 
neck  on  either  side.     They  slowly  disappeared  with  antisyphiktic  treatment. 

(6)  Tumours  of  Lymphatic  Glands. — Primary  tumours  of  the  lymphatic  glands 
are  rare.  They  are  generally  sarcomata  of  the  small  round-celled  type.  They 
occur  most  often  in  connection  with  the  mediastinal  and  cervical  glands,  and  tend 
to  invade  the  surrounding  tissues  rapidly. 

An  uncommon  type  of  growth  occurs  in  the  cervical  glands,  in  which  the  endo- 
thelial cells  grow  into  masses  of  large  oval  cells.  Clinically  this  type  of  tumour, 
which  must  be  considered  an  endothelioma,  produces  masses  which  deform  the 
neck  and  invade  the  deeper  structures.  It  does  not,  however,  attack  bone.  It  is 
of  slow  growth,  and  eventually  kills  by  dissemination. 

Secondary  tumours,  owing  to  the  rarity  of  carcinoma,  are  uncommon  in  children. 
The  diagnosis  of  such  tumours  can  be  made  only  by  the  microscope,  and  even  with 
this  aid  it  is  often  difficult  to  decide  between  malignant  growth,  lymphadenoma, 
and  the  chronic  proliferative  inflammation  which  occasionally  is  found  in  tuber- 
culous infections. 
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INTRODUCTION. 

At  present  we  can  claim  to  stand  only  upon  the  threshold  of  a  wider  knowledge 
of  the  functions  of  the  ductless  glands,  and  of  the  whole  subject  of  internal  secre- 
tions. Many  facts  of  much  interest  have  been  already  learned  concerning  their 
action  and  interaction  ;  but  up  to  now  the  known  facts  serve  rather  to  indicate 
how  wide  a  field  remains  to  be  explored  than  to  afford  a  firm  basis  for  generaliza- 
tion and  theory. 

It  is  obvious  that  these  organs  exert  potent  influences  upon  bodily  development 
and  nutrition,  and  that  morbid  changes  in  them  lead  to  widespread  pathological 
changes,  which  are  attributable  in  some  instances  to  undue  activity  and  hyper- 
secretion, in  others  to  impaired  function  and  hypo -secretion.  Moreover,  there  are 
indications  of  an  interdependence  of  the  several  glands  of  internal  secretion,  ductless 
and  other,  and  the  working  of  influences  which  are  in  some  cases  adjuvant,  in  others 
inhibitory,  so  that  it  may  well  be  that  disease  of  some  one  gland  of  the  group 
may  produce  its  morbid  effects,  not  merely  in  virtue  of  excessive  or  impaired  activity 
of  the  gland  in  question,  but  also  by  disturbing  the  functions  of  other  glands  which 
are  in  sympathy  with,  or  in  antagonism  to,  it. 

It  is  a  noteworthy  fact  that  a  particular  symptom  may  result  from  diseases 
of  various  glands  of  internal  secretion,  as,  for  example,  glycosuria  or  precocious 
obesity.  On  the  other  hand,  we  do  well  to  remember  how  scanty  our  knowledge 
of  such  influences  still  is,  and  that  our  science  is  likely  to  be  hindered  rather  than 
advanced  by  the  too  ready  acceptance  of  hypotheses  which,  as  yet,  rest  upon 
but  frail  foundations,  and  by  the  assumption  that,   because  lesions  artificially 
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produced  in  certain  glandular  structures  in  animals  have  given  rise  to  certain 
symptoms,  such  symptoms,  when  observed  in  man,  are  necessarily  due  to  disease 
of  the  gland  in  question.  Owing  to  the  influence  exerted  by  the  glands  of  internal 
secretion  upon  growth  and  development,  their  diseases  acquire  special  interest  and 
importance  in  the  study  of  diseases  in  children  ;  for  a  malady  which,  when  it 
develops  in  adult  life,  may  produce  changes  which  are  capable  of  being  counter- 
acted and  controlled  by  treatment  may,  when  presont  in  children,  result  in 
irreparable  mental  and  bodily  arrest. 


DISEASES  OF  THE  THYROID  GLAND. 

Some  degree  of  enlargement  of  the  thyroid  gland  may  occur  as  a  temporary 
phenomenon,  and  apart  from  any  symptoms  which  are  obviously  referable  to 
disturbance  of  its  secretory  functions.  Thus,  the  swelling  which  is  not  uncommon 
in  women  during  pregnancy  is  a  well-recognized  physiological  occurrence,  and 
somewhat  analogous  thereto  is  the  slight  enlargement  of  the  gland  which  is  seen 
in  not  a  few  girls  at  the  onset  of  puberty. 

Acute  Inflammation  of  the  Thyroid  Gland. — Acute  thyroiditis  is  a  rare  affection 
at  any  period  of  life,  but  not  more  so  in  children  than  in  adults.  It  may  occur 
as  an  isolated  morbid  event  which  cannot  be  ascribed  to  any  recognizable  under- 
lying cause,  but  more  often  its  development  is  an  incident  in  the  course  of  an 
infective  fever,  such  as  scarlatina,  measles,  typhoid  fever,  or  mumps.  It  has  also 
been  met  with  as  a  complication  of  malarial  fevers.  Acute  rheumatism  is  among 
its  recognized  causes,  and  Barlow  has  described  its  occurrence  in  a  child  of  three 
years  with  an  attack  of  erythema  nodosum. 

Pain  and  swelling  in  the  region  of  the  thyroid  gland  are  its  salient  symptoms. 
The  swollen  gland  is  very  tender  when  touched,  and  in  order  to  minimize  pressure 
upon  it  the  head  is  held  inclined  forward,  and  all  lateral  movement  is  avoided. 
Any  movement  of  the  neck  causes  pain,  and  swallowing  is  difficult ;  but  symptoms 
due  to  pressure  exerted  by  the  swollen  gland  are  seldom  observed.  The  shape  of 
the  swelling  and  its  movements  in  deglutition  serve  to  indicate  the  organ  affected, 
but  when  at  its  height  the  swelling  is  wont  to  involve  the  surrounding  parts, 
and  may  extend  from  the  chin  to  the  sternum.  One  lobe  is  usually  the  more 
enlarged,  and  this  is  more  often  the  left  than  the  right  lobe.  There  is  con- 
siderable febrile  and  other  constitutional  disturbance.  The  skin  covering  the  in- 
flamed thyroid  is  apt  to  be  tense  and  shiny,  but  is  seldom  reddened,  save  in  the 
rare  cases  in  which  suppuration  occurs.  As  a  rule  the  inflammation  reaches  its 
height  in  three  or  four  days,  and  afterwards  subsides  rapidly.  Eecovery  is 
usually  complete,  but  some  enlargement  of  the  gland  may  persist,  and  may  even 
be  permanent.  More  rarely  atrophy  of  the  gland  follows  as  a  sequel  to  the  acute 
inflammation. 

The  treatment  usually  adopted  is  the  application  of  an  ice-bag  to  the  inflamed 
gland,  and  this  affords  considerable  relief.  In  Barlow's  case  the  application  of 
a  leech,  when  the  swelling  was  at  its  height,  had  a  very  beneficial  effect.  When 
suppuration  occurs,  surgical  measures  are  of  course  called  for. 
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Goitre. — In  districts  in  which  goitre  is  endemic  many  children  are  affected, 
and  the  enlargement  of  the  thyroid  gland  may  even  be  present  from  birth. 

The  greater  liability  of  females  is  manifested  in  childhood  as  in  adult  life. 
Among  642  goitrous  children,  under  fifteen  years  of  age,  who  came  under  Demme's 
care  in  the  Children's  Hospital  in  Berne,  during  a  period  of  thirteen  years,  345 
were  girls  and  297  boys.  The  ages  at  which  the  patients  came  under  observation 
were  as  follows  : 


Within  a  few  hours  or  days  of  birth 
Between     2-12  months 
2-4  years 
5-7      „ 
8-10    „ 
11-13    „ 
14-15    „ 


37 
59 
35 
83 
94 
150 
184 


In  Demme's  series  were  fifty-three  cases  in  which  the  goitre  was  present  from 
birth,  and  in  this  number  were  not  included  cases  of  mere  hypersemic  swelling  of 

a  transitory  nature.  In  congenital 
cases  the  entire  gland  is  usually 
involved  in  a  true  hyperplasia, 
with  or  without  cyst  formation. 
In  some  instances  the  tumour  has 
been  so  large  as  to  prove  an  obstacle 
to  the  birth  of  the  child.  In  infants 
the  thyroid  lies  high  in  the  neck, 
and  substernal  goitre  is  rare. 
Nevertheless,  the  shortness  of  the 
neck,  the  vascularity  of  the  tumour, 
and  the  pliability  of  the  trachea, 
all  conduce  to  the  production  of 
respiratory  difficulties.  Continuous 
or  paroxysmal  dyspnoea,  which 
may  culminate  in  asphyxia,  is  the 
most  conspicuous  symptom.  Pul- 
monary oedema,  atelectasis,  and 
broncho-pneumonia  are  common 
complications. 

The  subjects  of  congenital  goitre 
are  often  the  offspring  of  goitrous 
parents.  Of  Demme's  fifty-three 
patients,  both  parents  had  goitre 
in  fourteen  cases,  the  mother  alone 
in  twenty-three.  In  later  childhood  goitre  tends  to  develop  as  puberty  is 
approached.  The  enlargement  of  the  thyroid  gland  is  very  often  partial,  and 
the  right  lobe  is  specially  apt  to  be  affected.  The  goitres  are  usually  of  the 
follicular  (parenchymatous)  or  cystic  varieties.  The  colloid  variety  is  rarely  met 
with. 

Not  a  few  children  affected  with  endemic  goitre  arc  cretins,  whose  thyroid 
glands  have  been  rendered  functionally  inactive,  but  others  show  no  signs  of 


Fig.  54.- 


-Cystic  Goitre  in  a  Child  aged  Eight 
Years. 
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hyperthyroidism.  The  symptoms  produced  by  goitre  in  young  subjects  do  not 
differ  from  those  met  with  in  adult  patients,  but  respiratory  difficulties  are 
commoner. 

Treatment  with  small  doses  of  iodine  has  given  the  best  results.  When  signs 
of  hypothyroidism  are  present,  thyroid  extract  should  be  given.  It  may,  indeed, 
prove  of  service  as  a  means  of  administering  iodine  in  very  small  doses.  In  the 
case  of  infants  at  the  breast,  iodine  or  thyroid  extract  may  be  conveyed  to  the 
child  through  the  medium  of  the  mother's  milk. 
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Graves'  Disease  (Exophthalmic  Goitre). — It  is  now  generally  conceded  that  the 
striking  and  characteristic  symptoms  of  Graves'  disease,  or  exophthalmic  goitre, 
result  from  undue  activity  of  the  thyroid  gland,  and  are  the  effects  of  continuous 
overdosage  with  its  internal  secretion.  Thus  Graves'  disease  may  be  looked  upon 
as  the  converse  of  myxcedema. 

Age  Incidence. — Exophthalmic  goitre  is  undoubtedly  a  very  rare  disease  in 
children,  and,  of  the  few  cases  which  fall  within  the  accepted  limits  of  childhood, 
the  great  majority  occur  in  the  latter  part  of  that  poriod  of  life,  the  incidence 
increasing  as  puberty  approaches.  Thus,  of  39  cases  brought  together  by  Barret, 
3  were  in  children  under  five  years  of  age,  11  in  children  between  five  and  ten 
years,  and  25  in  children  between  ten  and  fifteen. 

The  only  case  of  congenital  exophthalmic  goitre  known  was  recently  recorded 
by  Clifford  White.  The  mother,  who  was  herself  suffering  from  disease  at  the 
time,  gave  birth  to  a  male  infant  who  exhibited  all  the  features  of  the  parental 
malady.  The  eyes  were  prominent  and  staring,  the  thyroid  gland  was  uniformly 
enlarged,  the  heart's  beats  could  not  be  counted,  and  a  loud  systolic  murmur  was 
audible  over  the  praecordial  area. 

The  child  was  cyanosed,  and  died  thirty-four  hours  after  birth.  The  thyroid 
was  found  to  be  of  twice  the  normal  size,  and  sections  showed  overgrowth 
with  proliferation  of  cells.  The  pituitary  was  not  enlarged.  The  thymus  was 
normal. 

Symptoms.  —  The  symptoms  as  seen  in  children  do  not  differ  in  any  very 
material  respect  from  those  presented  by  adult  patients.  In  some  even  of  the 
youngest  sufferers  the  clinical  picture  has  been  complete  ;  in  others  one  or  other 
cardinal  sign  has  been  wanting.  In  some  instances  the  disease  is  suspected  rather 
than  diagnosed  ;  in  others  the  diagnosis  admits  of  no  doubt.  In  pronounced 
examples  the  staring  exophthalmos,  and  the  facies  as  a  whole,  are  at  once 
recognized.  Retraction  of  the  upper  eyelids  (Stellwag's  sign)  and  lagging  of  the 
lids  (von  Graefe's  sign)  may  be  well  marked.  The  thyroid  swelling  is  obvious, 
and  pulsation  of  the  gland  is  usually  observed.  Cardiac  murmurs  of  the  functional 
kind,  so  familiar  in  adult  patients  with  Graves'  disease,  and  tachycardia  with 
palpitation,  complete  the  picture.  Tremor,  which  is  one  of  the  most  constant 
symptoms  in  later  life,  has  been  absent  in  many  of  the  juvenile  cases,  in  some  of 
which  coarser  and  more   inco-ordinate   movements,   suggestive   of  a  chorea   of 
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limited  range,  have  been  observed.  Some  children  have  been  described  as 
suffering  from  true  chorea  in  association  with  Graves'  disease.  Enlargement  of 
the  spleen  has  been  met  with  in  a  few  cases. 

The  following  notes  of  a  case  in  a  boy  aged  four  years  may  serve  to  illustrate 
the  features  of  the  malady  as  seen  at  that  period  of  life. 

The  child,  a  twin  aged  four  years,  is  the  son  of  healthy  parents,  and  there  is 
no  history  of  exophthalmic  or  simple  goitre,  nor  of  any  grave  neurosis,  among  his 
kinsfolk.  The  other  twin,  also  a  boy,  was  weakly  in  infancy,  but  is  now  the 
stronger  of  the  two.  At  about  the  beginning  of  his  fifth  year  the  mother  noticed 
that  the  child  had  become  nervous  and  excitable,  and  had  a  strange  look  in  his 
eyes.  He  was  also  noticed  to  limp  in  walking.  No  assignable  cause  for  the  limp 
could  be  detected.  During  the  following  three  months  the  symptoms  developed 
considerably,  and  when  he  was  seen  by  the  writer,  four  months  after  the  onset  of 
the  symptoms,  his  condition  was  as  follows  : 

A  well-nourished  child  and  of  healthy  complexion.      There  was  conspicuous 

exophthalmos,  which  at  once  sug- 
gested the  diagnosis.  Stellwag's 
and  von  Graefe's  signs  were 
present.  The  movements  of  the 
eyes  in  convergence  were  natural, 
and  the  skin  of  the  forehead  was 
raised  when  he  looked  upwards. 
The  thyroid  gland  was  enlarged 
and  felt  remarkably  hard.  The 
upper  part  of  the  lateral  lobes 
felt  pointed  and  horn-like.  Pulsa- 
tion was  well  felt.  The  area  of 
cardiac  dulness  was  not  enlarged, 
but  a  loud  systolic  murmur  was 
audible  all  over  the  praecordial 
area,  and  was  loudest  at  the  apex. 
It  was  little,  if  at  all,  conducted 
into  the  axilla.  The  pulse  was 
regular,  140  beats  to  the  minute. 
There  was  no  tremor  of  the 
extended  hands,  and  no  chorei- 
f  orm  movements  were  observed.  The  knee-jerks  were  lively,  but  not  exaggerated. 
There  was  no  pigmentation  of  the  skin.  The  urine  contained  neither  sugar  nor 
albumin.  There  was  no  wasting  and  no  tendency  to  diarrhoea.  No  cause  could  be 
assigned  for  the  outset  of  the  disease. 

^Etiology. — The  aetiology  of  exophthalmic  goitre  in  children  shows  no  special 
peculiarities.  In  some  cases  its  onset  has  been  ascribed  to  injury  or  to  fright, 
and  in  some  cases  the  influence  of  heredity  has  been  conspicuous. 

The  greater  liability  of  the  female  sex  holds  good  for  children  as  well  as 
for  adults.  Of  the  thirty-nine  cases  collected  by  Barret  (which  include  those 
previously  brought  together  by  Steiner),  twenty-eight  occurred  in  girls  and 
eleven  in  boys. 

There  are  few  records  of  examinations  of  the  thyroid  gland  in  children  who 
have  succumbed  to  exophthalmic  goitre. 


Fro.  55.- 


-exophthalmic  goitre  in  a  boy  aged 
Four  Years. 
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Prognosis. — The  prognosis  appears  to  be  favourable.  In  a  large  proportion 
of  the  cases  concerning  which  information  is  forthcoming,  recovery  has  resulted, 
or  recovery  so  nearly  complete  that  a  slight  prominence  of  the  eyes  or  slight 
enlargement  of  the  thyroid  has  alone  persisted. 

In  one  recorded  case  (Solbrig),  a  child  of  eight  years  exhibited  the  acute  form 
of  the  disease,  a  very  rapid  development  of  the  symptoms  followed  by  an  equally 
rapid  recovery,  the  total  duration  being  not  more  than  ten  days.  In  Dreschfeld's 
case,  a  little  girl  of  three  years,  who  exhibited  the  symptoms  in  a  most  character- 
istic form,  gradually  recovered,  and  in  her  eighth  year  showed  no  trace  of  the 
malady  save  a  slight  prominence  of  the  eyes,  was  in  good  health,  and  attended 
school.  In  two  cases  recorded  by  Baldwin,  the  hyperthyroidism  has  been  followed 
by  hypothyroidism,  and  myxcedema  has  ensued  upon  the  disappearance  of  exoph- 
thalmic goitre.  Of  Barret's  thirty-nine  cases  only  two  proved  fatal  within  the 
period  of  observation,  which  was,  however,  very  short  in  many  instances. 

Diagnosis. — In  incomplete  cases  the  diagnosis  may  remain  open  to  grave 
doubt,  and  cases  are  met  with  in  which  children  exhibit  symptoms  suggestive  of 
Graves'  disease  concerning  which  the  prudent  observer  will  prefer  to  suspend 
judgment.  However,  we  may  well  suppose  that  very  various  degrees  of  hyper- 
thyroidism are  present  in  different  patients,  and  that  the  disease  may  at  no  time 
pass  beyond  the  slighter  grades  which  produce  the  less  pronounced  symptoms 
seen  during  the  gradual  onset  of  the  more  characteristic  forms. 

Children  develop  exophthalmos  as  the  result  of  various  causes,  such  as  infantile 
scurvy,  malignant  hypernephroma,  and  chloroma.  Exophthalmos  is  one  of  the 
outstanding  features  of  oxycephaly,  but  in  practice  such  conditions  are  little  likely 
to  be  mistaken  for  Graves'  disease,  the  diagnosis  of  which  is  never  made  upon  this 
symptom  alone. 

Treatment. — The  degree  of  mental  and  bodily  rest  which  is  so  essential  for 
the  successful  treatment  of  the  disease  under  discussion  is  more  difficult  to  obtain 
for  a  child,  and  especially  for  a  young  child,  than  for  an  adult.  Nevertheless,  it 
should  be  our  chief  aim  to  obtain  such  rest,  by  change  of  air  and  scene,  apart  from 
other  children,  and,  if  possible,  in  company  of  a  judicious  nurse  of  whom  the  child 
is  fond. 

Medicinal  treatment  is  of  much  less  importance,  for  drugs  do  not  exercise  any 
great  influence  on  the  course  of  the  malady.  As  in  adult  cases,  gentle  application 
of  the  galvanic  current  may  be  tried. 

The  apparently  benign  course  of  the  malady  in  most  children  affords  little 
encouragement  to  surgical  measures. 
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Thyroid  Inadequacy — Cretinism  and  Myxcedema  in  Children. — In  children,  as 
in  adults,  the  symptoms  of  thyroid  inadequacy  vary  in  degree,  from  slight  defects 
of  mental  and  bodily  development   coupled  with  certain  peculiarities  of  appear- 
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ance  which,  in  the  slighter  grades,  suggest  rather  than  proclaim  their  causation, 
to  the  most  pronounced  signs  of  cretinism  which  result  from  complete  arrest  of 
thyroid  secretion.  Such  arrest  may  be  due  to  advanced  disease,  atrophy,  or 
absence  of  the  thyroid  gland.  Some  authorities,  especially  in  France,  attribute 
to  thyroid  inadequacy  a  very  important  share  in  the  production  of  varieties  of 
infantilism  of  which  the  causation  is  not  obvious. 

The  name  of  "  cretin  "  is  applied  to  individuals  of  two  classes  who  agree  in 
exhibiting  the  signs  of  athyroidism  from  a  very  early  age.  Those  known  as 
"  endemic  cretins  "  are  met  with  in  goitrous  districts,  and  in  families  so  affected, 

and  in  them  the  thyroid  gland  is  often  enlarged, 
although  functionally  inactive  ;  whereas  in  sporadic 
cretins  the  gland  is  atrophied  or  wholly  absent. 
Sporadic  cretins  are  met  with  in  all  lands,  and  are 
not  uncommon  in  our  own. 

Sporadic  Cretinism. — Although  the  thyroid  defect 
is  present  from  birth,  the  new-born  cretin  does 
not  show  the  characteristic  features  of  its  condition 
until  some  time  later,  and  up  to  the  age  of  some 
six  months  there  may  be  nothing  to  suggest 
cretinism,  unless  it  be  an  undue  placidity  and 
slowness  of  movement.  This  delay  in  manifesta- 
tion is  probably  due  to  the  presence  of  a  certain 
amount  of  thyroid  secretion  in  the  milk  which  forms 
the  diet  of  the  infant,  and  it  is  stated  that  the 
symptoms  of  cretinism  are  longer  postponed  in 
breast-fed  than  in  bottle-fed  children. 

Clinical  Features. — Once  developed,  the 
symptoms  and  features  of  cretinism  are  highly 
characteristic.  In  build  the  child  is  stumpy  and 
thick-set,  and  the  limbs  are  short  in  comparison 
with  the  trunk.  The  skin  is  harsh  and  dry,  and 
has  a  yellowish,  sallow  tint,  whereas  the  extremities 
are  cold,  as  a  rule,  and  exhibit  a  distinct  cyanosis. 
The  hair  of  the  head  is  coarse,  brittle,  and  scanty, 
and  usually  reddish-brown  in  colour.  The  individual 
hairs  appear  to  be  set  too  widely  apart,  but  the  body 
may  be  covered  in  parts,  as  also  may  be  the  forehead, 
with  a  coarse  down.  The  head  is  large,  and  usually 
dolicho-cephalic.  The  fontanelle  remains  widely  open  long  after  the  period  at 
which  it  closes  in  a  normal  child.  The  eruption  of  the  milk-teeth  is  often,  although 
not  always,  much  delayed,  and  these  teeth  persist  much  later  than  is  usual, 
whereas  second  dentition  tends  to  be  correspondingly  postponed. 

The  facies  is  distinctive.  The  palpebral  fissures  are  narrow  and  slit-like,  and 
set  far  apart  ;  the  nose  is  broad  and  flat  ;  and  these  peculiarities,  coupled 
with  the  coarse  thick  lips  and  broad  thick  tongue,  which  is  often  protruded  be- 
tween the  lips,  as  if  too  large  for  the  mouth,  gives  to  the  face  a  peculiar  ugliness. 
These  characteristics  of  appearance  are  chiefly  due  to  thickening  of  the  subcutaneous 
tissues,  skin,  and  mucous  membranes.     The  tonsils  share  in  the  general  enlarge- 


Fig.  56. — Sporadic  Cretinism. 
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merit,  and  the  nasal  passages  tend  to  be  narrowed.  The  expression  is  dull  and 
apathetic,  and  reflects  the  underlying  mental  state.  The  peculiar  smile  of  the 
cretin,  the  long-drawn-out  muscular  contraction,  and  the  broad  and  widely- 
spreading  folds  into  which  the  redundant  skin  is  thrown,  are  diagnostic  of  the 
condition. 

The  myxcedematous  infiltration  affects  the  trunk  and  limbs  also,  and  renders 
the  neck  broad  and  squat,  an  appearance  which  is  accentuated  by  the  presence 
of  conspicuous  pads  of  subcutaneous  fat  above  the  clavicles.  The  abdomen  is 
protuberant,  and  its  prominence  usually  increased  by  lordosis.  The  umbilicus 
almost  always  projects,  and  there  is  often  a  true  umbilical  hernia.  The  cold,  blue, 
stumpy  hands,  with  their  broad  squat  fingers  which  do  not  exhibit  the  usual 
differences  of  length,  are  also  characteristic  of  cretinism. 

As  age  advances,  the  child  falls  more  and  more  behind  his  fellows  in  mental 
and  bodily  development,  and  when 
adult  age  is  reached  the  cretin 
may  not  be  so  much  developed 
as  a  child  of  five  or  six.  The 
infantile  characters  persist,  there 
is  no  sexual  development,  and 
little  or  no  gain  of  intelligence. 
Speech  is  usually  limited  to  a  few 
words,  indistinctly  articulated. 
Power  of  standing  and  walking 
is  usually  acquired  very  late. 
The  disposition  tends  to  be  placid 
and  apathetic.  The  child  sleeps 
much,  and  is  with  difficulty  stirred 
to  any  display  of  emotion.  The 
movements  are  slow  and  reptilian, 
and  cleanly  habits  are  acquired 
late,  if  at  all. 

The  metabolic  fires,  lacking  the 
stimulus  of  the  thyroid  secretion, 
burn  low.  The  body  temperature 
tends  to  be  subnormal,  and  the  child 
is  unduly  sensitive  to  low  tempera- 
tures, in  striking  contrast  to  the 
undue  activity  of  the  metabolic 
processes  which  is  a  striking  feature  of  hyperthyroidism,  as  seen  in  exophthalmic 
goitre.  The  pulse  is  usually  infrequent.  Constipation,  often  of  a  very  obstinate 
kind,  is  a  common  symptom.  There  is  usually  a  more  or  less  pronounced  degree 
of  anaemia,  with  a  low  percentage  of  haemoglobin. 

Diagnosis. — The  diagnosis  of  cretinism  in  its  more  pronounced  forms  should 
present  little  difficulty.  The  condition  most  likely  to  be  mistaken  for  it  is  the 
Mongolian  form  of  idiocy  ;  but,  apart  from  a  certain  superficial  likeness,  the  cretin 
and  the  Mongol  have  little  in  common.  The  vacant  expression,  the  narrow  eyes, 
and  the  protruded  tongue,  constitute  the  chief  resemblances  ;  but  the  eyes  of  the 
cretin  have  not  the  Mongolian  slant,  and  his  large  square  tongue  has  little  resem- 
blance to  the  pointed  mobile  tongue  of  the  Mongol,  which  is  so  often  inserted  beneath 


Fig.  57. — Sporadic  Cretin     Girl  aged 
Seven  Years. 
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the  lower  lip.  The  large  dolichocephalic  head  of  the  cretin  is  quite  unlike  the 
small  short  head  of  the  Mongol,  with  its  flattened  back  ;  and  his  squat  plump  hands 
have  nothing  in  common  with  the  hands  of  the  Mongol,  with  their  tapering, 
separated  digits  and  incurved  little  finger. 

Still  less  should  be  the  risk  of  confusion  between  the  slowly-moving  and  listless 
cretin  and  the  active  and  alert  achondroplasia,  whose  intelligence,  when  not  above 
the  average  level,  is  seldom  below  it.  The  chief  superficial  resemblances  between 
dwarfs  of  these  two  kinds  lie  in  the  relative  shortness  of  the  limbs,  the  large  head, 
and  the  flattened  bridge  of  the  nose. 

Morbid  Anatomy. — The  changes  in  the  skin,  mucous  membranes,  and  subcu- 
taneous tissues  resemble  those  seen  in  the  myxoedema  of  adults.  The  bones 
show  abundant  evidence  of  defective  development,  and  retain  the  features  of 
childhood  at  all  ages.  In  the  epiphyses  of  the  long  bones  the  centres  of  ossification 
are  very  late  in  appearing,  and  complete  ossification  is  indefinitely  delayed.  In 
the  diaphyses  both  the  periosteal  and  internal  development  of  bone  is,  to  a  great 
extent,  inhibited.  Some  authors  have  described  the  formation  of  a  thin  layer 
of  bone  at  the  edge  of  the  epiphyseal  line,  and  Siegert  states  that  this  layer  is 
shown  as  a  sharply-defined  linear  shadow  in  X-ray  pictures. 

No  trace  of  the  thyroid  gland  may  be  discoverable,  or  only  a  completely  atrophied 
vestige  of  that  structure. 

Acquired  Myxoedema  in  Children. — It  is  probable  that  acquired,  as  distinguished 
from  congenital,  myxcedema  is  commoner  among  children  than  has  usually  been 
supposed.  The  diagnosis  of  such  cases  rests  in  part  upon  the  history,  which  indi- 
cates that  up  to  a  certain  age,  three  or  four  years  or  more,  the  child  exhibited  no 
abnormal  features,  and  learned  to  walk  and  to  speak  at  the  usual  ages ;  and  in 
part  upon  the  evidences  of  such  signs  of  development  in  early  years  as  are  wanting 
in  congenital  cretins,  such  as  closure  of  the  fontanelle,  a  greater  degree  of  growth, 
some  power  of  speech  beyond  that  expected  in  the  cretin,  and  somewhat  better 
mental  faculties. 

From  cases  of  incomplete  thyroid  inadequacy,  on  the  other  hand,  such  children 
are  distinguished  by  the  evidences  of  complete  athyroidism  which  they  exhibit. 
They  differ  from  cretins  in  that  their  growth  and  mental  development  have  been 
cut  short  at  a  more  advanced  stage  ;  and  the  older  the  child  when  the  disease 
develops,  the  more  obvious  will  be  the  evidences  of  an  antecedent  advance. 

In  some  cases  the  atrophy  of  the  thyroid  gland  has  followed  an  acute  inflam- 
matory process  in  the  organ  ;  a  few  cases  of  cachexia  strumipriva  have  been 
observed  in  children  ;  but  in  the  majority  of  instances  the  origin  of  the  thyroid 
inadequacy  is  no  less  obscure  than  it  is  in  most  cases  of  myxoedema  in  adults. 

Treatment. — It  is  of  the  utmost  importance  that  cretinism  should  be  early 
diagnosed,  seeing  that  we  have  at  our  disposal  an  efficient  treatment  of  the  con- 
dition, and  time  lost  in  initiating  such  treatment  can  never  be  fully  regained.  Each 
year  which  passes  without  thyroid  administration  involves  a  retardation  of  develop- 
ment which  is  to  some  extent  irreparable.  If,  after  the  child  has  been  kept 
supplied  with  the  required  amount  of  thyroid  extract  from  earliest  life  throughout 
the  whole  period  of  growth,  treatment  should  be  omitted  for  a  time,  a  relapse 
will  occur,  but  arrest  of  development  will  have  been  averted.  If  treatment  be 
resumed,  such  a  patient  will  respond,  as  does  an  adult  sufferer  from  rnyxoedema. 

The  effects  of  thyroid  administration  are  somewhat  unequal.     In  some  cases 
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a  cretin  who  has  been  treated  from  a  very  early  age  may  after  a  time  be  quite 
unrecognizable  as  such,  may  develop  as  does  a  normal  child,  and  hold  his  own 
in  school  with  other  children  of  like  age.  In  most  cases,  however,  some  of  the 
cretin  marks  remain,  perhaps  because  they  have  already  become  impressed  before 
treatment  was  initiated.  Other  factors,  such  as  the  degree  of  thyroid  inadequacy 
and  the  sufficiency  or  otherwise  of  the  dose  of  thyroid  extract  given,  may  also 
come  into  play.  In  cases  in  which  the  diagnosis  presents  any  doubt  thyroid 
treatment  should  be  tried,  and  its  effects  will  sometimes  clinch  the  diagnosis, 
whilst  giving  the  patient  the  benefit  of  the  doubt.  The  earlier  the  treatment  is 
begun,  the  better  the  ultimate  result,  whereas  it  is  permissible  to  doubt  how  far 
it  is  desirable  to  initiate  thyroid  treatment  in  the  case  of  a  cretin  who  has  reached 
adult  years,  seeing  that  the  improvement  in  the  physical  condition  which  is 
brought  about  is  often  not  attended  by 
any  corresponding  mental  gain,  or  the 
patient  may  be  merely  rendered  conscious 
of  his  deficiencies  of  mind  and  body. 

The  administration  of  thyroid  extract 
to  young  children  should  be  carried  out 
with  caution.  Overdosage  may  cause 
febrile  and  other  constitutional  disturb- 
ances, and  is  not  unattended  with  danger. 
It  is  better  to  begin  with  a  dose  of 
J  to  £  grain,  given  once  or  twice  a  day, 
and  to  increase  the  quantity  gradually,  as 
age  advances,  until  such  a  quantity  as 
5  grains  is  given  in  the  day.  The  adminis- 
tration of  thyroid  must,  of  course,  be 
continued  throughout  life,  and  the  optimum 
dose  will  be  such  as  will  be  equivalent 
to  the  natural  secretion  of  the  gland. 
The  means  best  calculated  to  afford  an 
accurate  dosage  is  that  suggested  by 
Gushing  for  the  estimation  of  the  required 
dose  of  pituitary  extract  in  cases  of  pituitary 
inadequacy.  Patients  with  hyperthyroidism 
usually  excrete  sugar  after  a  single  dose 
of  glucose  smaller  than  is  needed  to  excite  alimentary  glycosuria  in  a  normal 
individual,  and,  conversely,  patients  with  myxcedema  or  cretinism  can  deal 
with  far  larger  doses  of  glucose  than  can  normal  persons  of  like  age  and  weight 
without  excreting  sugar.  Administration  of  thyroid  extract  reduces  the  dose  of 
glucose  required  to  produce  glycosuria,  and  we  may  suppose  that  a  patient 
whose  glucose  tolerance  has  been  so  reduced  to  the  normal  limit  is  taking  the 
exact  dose  which  he  requires.  However,  this  mode  of  estimating  dosage  has 
not  yet  come  into  practical  use. 


Fig.  58. — Sporadic  Cretinism.  Treat- 
ment with  Thyroid  Extract  begun 
late,  and  caused  but  little  improve- 
ment. 
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DISEASES  OF  THE  PARATHYROID  GLANDS. 

It  is  necessary  to  refer  to  diseases  of  the  parathyroid  glands  in  this  chapter, 
because  it  must  be  regarded  as  an  established  fact  that  symptoms  of  tetany  result 
from  removal  of  these  structures,  and  the  tetany  which  sometimes  follows  thyroid- 
ectomy is  to  be  attributed  to  simultaneous  removal  of  the  parathyroids.  It  is 
held  by  some  authorities  that  the  tetany  of  children  is  due  to  parathyroid  lesions, 
and  in  not  a  few  cases  of  fatal  tetany  these  glands  have  been  found  to  be  the  seats 
of  old  or  recent  haemorrhages.  But  it  has  been  objected,  on  the  other  hand,  that 
lesions  of  the  parathyroids  are  to  be  detected  post  mortem  in  many  cases  in  which 
there  have  been  no  symptoms  of  tetany  during  life.  It  must  be  remembered, 
however,  that  there  are  several  parathyroid  glands,  some  of  which  may  be 
destroyed,  whereas  others  may  escape  and  may  suffice  to  prevent  the  develop- 
ment of  symptoms  of  parathyroid  inadequacy.  Moreover,  '.t  must  be  borne  in 
mind  that  the  symptoms  of  tetany  vary  widely  in  severity,  so  that  in  cases,  in 
which  carpo-pedal  contractions  are  absent,  latent  indications,  such  as  facial 
irritability,  may  be  excited  by  suitable  stimuli  (see  Chapter  XIII.,  p.  684). 

Other  groups  of  symptoms  which  have  been  attributed  by  some  to  lesions  of 
the  glands  under  discussion,  such  as  paralysis  agitans,  do  not  concern  us  here. 


DISEASES  OF  THE  PITUITARY  BODY. 

Recent  years  have  brought  large  additions  to  our  knowledge  of  the  functions 
of  the  pituitary  body,  and  the  effects  which  follow  upon  disease  of  that  organ. 
There  is  reason  to  believe  that,  of  the  symptoms  observed,  some  depend  upon 
overactivity  of  the  gland  (hyperpituitarism)  and  others  upon  reduction  or  arrest 
of  its  internal  secretion  (hypopituitarism).  Again,  we  are  gaining  an  insight  into 
the  respective  functions  of  the  several  lobes. 

Acromegaly  is  believed  to  be  a  manifestation  of  hyperpituitarism,  although 
in  the  latter  stages  of  the  malady  diminution  of  the  functional  activity  probably 
occurs.  It  occupies  a  very  small  place  among  disease  of  early  life.  There  are 
a  few  recorded  cases  of  acromegaly  in  older  children,  at  or  after  puberty,  as,  for 
instance,  that  described  by  Franchini  and  Giglioli,  of  the  fourteen-year-old  daughter 
of  an  acromegalic  father,  who  had,  from  the  age  of  puberty,  exhibited  unequivocal 
signs  of  the  parental  malady,  including  enlargement  of  the  nose,  lips,  and  jaw, 
and  abnormal  development  of  the  hands  and  feet. 

There  is  good  reason  to  believe  that  hyperpituitarism,  when  developed  in 
childhood,  before  ossification  is  complete,  tends  to  manifest  itself  in  a  different 
manner,  and  that  child  patients  exhibit  the  earlier  stages  of  that  variety  of 
gigantism  which  has  been  shown  to  be  associated  with  pituitary  tumours.  The 
bones  increase  in  length  in  a  manner  which  is  no  longer  possible  after  the  junction 
of  the  epiphyses  with  the  shafts.  On  the  other  hand  we  may  suppose,  with 
Brissaud,  that,  when  the  morbid  process  continues  active  into  later  life,  the  changes 
characteristic  of  acromegaly  are  grafted  on  to  the  gigantism  which  began  at  an 
earlier  period. 
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Dystrophia  Adiposo-Genitalis. — This  condition,  commonly  known  as  "  Frohlich's 
syndrome,"  after  the  observer  who  first  described  it,  is  now  generally  attributed  to 
a  converse  disorder — hypopituitarism.  If  this  view  be  correct,  Frohlich's  syndrome 
stands  to  acromegaly  in  a  similar  relationship  to  that  in  which  myxcedema  stands 
to  exophthalmic  goitre.  A  considerable  proportion  of  the  observed  cases  of  this 
syndrome  have  been  in  children  of  about  fourteen  years  of  age. 

The  most  conspicuous  signs  are  obesity  and  hypoplasia  of  the  genital  organs, 
which  acquire  or  retain  infantile  characters.  With  these  are  nearly  always 
associated  signs  of  cerebral  tumour,  localized  in  the  region  of  the  hypophysis, 
headache,  and  bitemporal  hemianopia.  The  distribution  of  the  subcutaneous  fat  is 
chiefly  on  the  abdomen  and  breast ;  the  mammae  are  usually  well  developed,  even 
in  male  patients,  and  there  is  in  addition  a  general  increase  of  fat  on  the  trunk  and 
limbs.  In  some  instances,  as  in  myxcedema,  a  raised  tolerance  for  glucose  has 
been  demonstrated.  Doses  much  larger  than  are  required  to  induce  glycosuria  in 
normal  individuals  could  be  taken  by  the  patients  without  giving  rise  to  any 
excretion  of  sugar  in  the  urine. 

A  priori  there  would  seem  to  be  no  necessity  that  the  pituitary  lesion  should 
be  of  the  nature  of  a  tumour — a  simple  atrophy  of  the  gland  should  be 
sufficient  to  produce  the  symptoms  ;  but  as  yet  we  have  no  definite  knowledge 
of  such  lesions.  Cases  which  were  apparently  of  this  nature  have  been  described 
in  which  no  morbid  changes  were  found  in  the  pituitary  body,  even  on  micro- 
scopical examination.  Madelung  has  recorded  a  remarkable  case  of  a  girl,  of  nine 
years,  in  whom  a  bullet,  which  lodged  in  the  sella  turcica,  induced  the  generalized 
adiposity  which  is  a  most  conspicuous  factor  in  Frohlich's  syndrome. 

In  some  instances  treatment  with  pituitary  gland  preparations  has  had  beneficial 
results. 
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DISEASES  OF  THE  PINEAL  GLAND. 

Our  knowledge  of  the  influence  of  the  pineal  gland  upon  bodily  development 
is  almost  entirely  derived  from  the  peculiar  changes  which  have  been  associated 
with  tumours  of  this  structure  in  a  small  number  of  children.  One  of  the  earliest 
descriptions  of  such  a  case  was  given  by  Cyril  Ogle,  and  our  knowledge  of  the 
subject  has  been  greatly  advanced  by  the  observations  of  Marburg  and  v.  Frankl- 
Hochwald.  In  addition  to  the  symptoms  pointing  to  the  presence  of  a  cerebral 
tumour  affecting  the  corpora  quadrigemina  (see  p.  785),  there  have  been  present 
certain  more  special  signs  which  indicate  the  organ  involved.  In  such  cases  there 
have  been  found  after  death  tumours  of  the  pineal  gland,  usually  teratomata, 
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a  form  of  neoplasm  to  which  this  organ  appears  to  be  especially  liable.     These 
special  signs  are  abnormal  growth,  obesity,  which  is  usually  not  so  pronounced  as 

in  the  adrenal  or  pituitary  cases,  hirsuties,  precocious 
development  of  the  genital  organs,  with  growth  of 
pubic  hair,  mental  precocity,  and  sometimes  extreme 
sleepiness.  Nearly  all  the  cases  have  been  boys 
between  four  and  eight  years  of  age.  Marburg's  case 
was  in  a  girl  of  nine  years. 

These  cases  present  resemblances  to  those  of 
cortical  hypernephromata  on  one  hand,  and  the 
pituitary  cases  on  the  other.  From  the  former  they 
are  distinguished  by  the  signs  of  the  cerebral  tumour  ; 
from  the  latter  by  the  localizing  cerebral  symptoms, 
and  by  the  fact  that  pituitary  obesity  tends  to  be 
associated  with  arrested  development  of  the  genital 
organs,  in  conspicuous  contrast  to  the  precocious 
development  seen  in  the  pineal  cases. 

Franki-Hochwald  regards  it  as  probable  that 
the  functions  of  the  pineal  gland  are  only  exercised 
in  early  life,  since  its  involution  commences  before 
puberty.  This  will  explain  the  fact  that  the  symptoms 
described  have  only  been  observed  in  children.  He 
suggests,  moreover,  that,  as  regards  sexual  develop- 
ment, the  functions  of  the  pineal  are  to  some  extent 
antagonistic  to  those  of  the  pituitary  gland,  and  that 
loss  of  function  of  the  former  leads  to  hypertrophy 
of  the  genital  organs,  whereas  when  there  is  hypo- 
pituitarism, as  in  Frohlich's  syndrome,  a  contrary 
effect  is  produced. 


Fio.  59. — Precocious  Pu- 
berty of  Uncertain 
Origin  in  a  Boy  aged 
Five  Years. 


(From  a  Photograph  in  the 
Museum  of  St.  Bartholo- 
mew's Hospital.) 
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DISEASES  OF  THE  SUPRARENAL  GLANDS. 

Although  the  cortex  and  medulla  of  the  suprarenal  glands  form  parts  of  a 
pair  of  circumscribed  glandular  organs,  the  study  of  their  development  and  of  the 
structure  of  the  corresponding  organs  in  the  lowest  vertebrata  shows  that,  in 
reality,  cortex  and  medulla  are  distinct  organs.  Moreover,  the  suprarenals  as 
present  in  man  do  not  embody  the  whole  of  the  medullary  and  cortical  substance. 
Chromaffin  tissues  such  as  constitute  the  medulla  are  somewhat  widely  dis- 
tributed outside  the  suprarenals,  and  accessory  glandules  having  the  structure 
of  the  cortex  are  frequently  present  upon  the  surfaces  of  the  kidneys  and  else- 
where. 

The  discovery  of  adrenalin,  the  special  secretory  product  of  the  chromaffin 
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tissues,  a  substance  of  comparatively  simple  chemical  composition  and  structure, 
has  given  a  great  stimulus  to  the  study  of  the  functions  of  these  glands.  More- 
over, there  are  indications  that  the  cortex  also  has  important  influences  upon 
bodily  development,  as  witness  the  symptom-complex  which  is  associated  with 
cortical  hypernephromata.  This  lends  a  peculiar  interest  to  the  study  of  diseases 
of  these  organs  in  children. 

There  is  reason  to  believe  that  complete  absence  of  the  suprarenals,  a  rare  con- 
genital anomaly,  is  intimately  associated  with  gross  cerebral  defects,  such  as 
anencephaly. 

The  diseases  of  the  suprarenals  which  call  for  special  description  in  a  work 
dealing  with  diseases  of  children  are  hsemorrhagic  lesions  and  tumours,  which 
latter  give  rise  to  widely  different  groups  of  symptoms  according  as  they  originate 
in  the  medulla  or  cortex.     Addison's  disease  is  very  rarely  seen  in  children. 

Malignant  Medullary  Hypernephromata. — Malignant  growths  originating  in 
the  medullary  portion  of  the  gland  are  not  very  rare  in  young  children,  and  the 
clinical  picture  which  the  cases  present  is  singularly  uniform  in  character,  although 
it  differs  according  as  the  right  or  left  suprarenal  is  involved.  As  R.  Hutchison 
first  pointed  out,  such  cases  constitute  a  well-defined  disease  of  childhood.  Their 
interest  lies  rather  in  the  distribution  of  the  secondary  growths  than  in  any  effects 
of  disordered  secretion,  and  also  in  the  fact  that  the  diagnosis  is  based  as  a  rule 
upon  the  nature  of  the  metastases,  and  is,  not  infrequently,  correctly  made  before 
the  primary  suprarenal  growth  can  be  detected  by  palpation.  Indeed,  it  may 
happen  that  the  primary  growth  is  only  found  after  the  patient's  death.  This  is 
more  particularly  true  of  the  cases  in  which  the  left  suprarenal  is  the  seat  of  the 
tumour.  The  majority  of  the  cases  occur  in  children  of  two  or  three  years,  and 
the  great  majority  of  the  patients  are  less  than  six  years  old.  Of  forty-six 
cases  collected  by  Frew,  twenty-seven  were  in  male  and  nineteen  in  female 
children. 

Symptoms. — The  earliest  symptoms  may  be  wholly  misleading,  and  suggest 
rheumatism  rather  than  a  malignant  growth.  Pains  in  the  lower  limbs,  sometimes 
referred  to  a  knee,  may  be  complained  of,  and  in  some  cases  a  systolic  murmur  has 
been  audible  over  the  heart,  which  is  not  explained  by  any  valvular  lesion  to  be 
found  after  death.  In  not  a  few  cases  the  earliest  characteristic  sign  is  the  develop- 
ment of  a  hemorrhagic  streak  upon  one  upper  eyelid,  or  both.  This  is  soon  followed 
by  protrusion  of  the  eyeballs,  first  one  and  then  the  other,  and  the  eye  first  affected 
is  usually  that  on  the  same  side  as  the  primary  suprarenal  growth.  Experience 
of  similar  cases  will  enable  a  provisional  diagnosis  to  be  made  at  this  stage, 
although  it  is  unlikely  that  any  abdominal  tumour  will  yet  be  palpable.  Before 
long  tumours  develop  upon  the  outer  surface  of  the  skull,  often  in  the  temporal 
fossae,  and  the  diagnosis  then  becomes  highly  probable.  The  exophthalmos 
increases,  and  optic  neuritis  develops,  which  often  attains  an  extreme  degree  and 
may  culminate  in  blindness.  The  exposed  cornea?  are  apt  to  become  ulcerated. 
The  general  symptoms  are  increasing  secondary  ansemia,  progressive  weakness 
and  headache,  and  other  signs  of  intracranial  pressure.  The  temperature  may 
be  slightly  raised  at  times,  but  there  is  no  conspicuous  fever.  Pigmentation  is  not 
observed,  the  blood-pressure  is  not  raised,  and  there  is  no  leucocytosis. 

In  the  right-sided  cases  the  suprarenal  tumour  is  more  apt  to  be  felt  at  an  early 
stage,  and  the  growths  upon  the  skull  are  less  prominent  features.    Exophthalmos, 


574 


DISEASES  OF  CHILDREN 


if  present,  is  usually  first  observed  in  the  right  eye,  and  a  group  of  enlarged  glands 
is  usually  palpable  behind  the  sternal  end  of  the  right  clavicle. 

The  disease  is  always  fatal,  usually  in  a  period  of  from  one  to  six  months  from 
the  appearance  of  the  early  signs. 

Diagnosis. — As  has  been  already  mentioned,  diagnosis  is  usually  impossible 
until  exophthalmos  develops,  and  in  some  cases  the  symptoms  are  suggestive  of 
rheumatism.  Later  on  the  condition  may  closely  resemble  that  seen  in  cases  of 
infantile  scurvy  with  orbital  haemorrhages,  in  which  the  exophthalmos  is  usually 
preceded  or  accompanied  by  haemorrhage  into  the  eyelids.  The  absence  of  other 
signs  of  scurvy,  and  especially  of  the  characteristic  general  tenderness,  the  failure 
of  antiscorbutic  treatment,  and  the  appearance  of  cranial  tumours,  will  serve 
to  correct  such  a  diagnostic  error,  although  subperiosteal  haemorrhages  upon  the 
cranial  bones  are  occasionally  seen  in  cases  of  infantile  scurvy. 


Fig.  60. — Metastases  of  Malignant  Hypernephroma. 
(R.  Hutchison,   Quarterly  Journ.  Med.). 

A<*ain,  the  syndrome  here  presented  is  very  closely  simulated  in  some  cases 
of  chloroma,  for  chloromatous  growths  commonly  invade  the  orbits  and  give 
rise  to  exophthalmos.  However,  examination  of  the  blood  serves  to  distinguish 
between  the  two  diseases,  for  the  conspicuous  blood-changes  in  chloroma  stand 
in  marked  contrast  to  the  normal  leucocyte  count  in  the  cases  of  hypernephroma. 

Morbid  Anatomy. — The  primary  tumours  are  enclosed  in  firm  fibrous  capsules, 
from  which  fibrous  trabecular  extend  into  the  tumour  substance.  A  portion  of 
unaffected  cortex  is  usually  to  be  seen  upon  the  surface  of  the  tumour.  The 
tumours  consist  of  round  or  oval  cells,  with  large  nuclei  and  a  granular  protoplasm. 
They  have  usually  been  described  as  "  round-celled  sarcomata,"  but  opinions  differ 
as  to  their  nature,  and  by  some  they  are  regarded  as  belonging  rather  to  the  class 
of  carcinomata. 

As  the  result  of  careful  examination  of  several  cases,  Frew  arrived  at  the  con- 
clusion that  the  spread  is  by  the  lymphatics,  and  that  the  clinical  differences 
between  the  right-  and  left-sided  cases  is  to  be  explained  by  the  fact  that  the 
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lymphatics  of  the  left  suprarenal  run  to  the  lumbar  glands  and  thoracic  duct, 
whereas  those  from  the  right  suprarenal  are  tributaries  of  the  right  lymphatic  duct. 
This  opinion  he  bases  upon  the  distribution  of  the  enlarged  lymphatic  glands 
in  the  cases  of  the  two  classes.  Thus,  in  the  left-sided  cases  the  lumbar  glands 
were  involved,  the  mesenteric,  and  those  in  the  posterior  mediastinum  around  the 
thoracic  duct.  A  group  of  enlarged  glands  lay  behind  the  sternal  end  of  the  left 
clavicle,  and  there  were  some  affected  glands  in  the  neck.  In  the  right-sided  cases 
affected  glands  were  present  on  the  upper  surface  of  the  liver,  on  the  surface  of 
the  right  half  of  the  diaphragm,  on  the  pericardium,  and  in  the  anterior  mediastinum. 
In  such  cases  there  were  also  enlarged  glands  at  the  root  of  the  lungs  and  pulmonary 
metastases.    When  the  growth  was  in  the  left  suprarenal  the  lungs  were  not  invaded. 


Fig. 


61. — Malignant  Medullary  Hypernephroma. 
(R.  Hutchison,   Quarterly  Journ.  Med.). 


Growths  are  found  in  the  medulla  of  bones,  and  subperiosteal  swellings  upon 
the  inner  and  outer  tables  of  the  skull.  The  exophthalmos  is  due  to  implication 
of  the  sphenoid,  causing  it  to  bulge  forward  into  the  orbital  cavity. 
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Cortical  Hypernephromata. — Cases  in  which  tumours  of  the  suprarenal  cortex 
exist  present  a  wholly  different  aspect.  With  them  there  tend  to  be  associated 
precocious  obesity  or  muscular  development,  hirsuties  or  actual  precocious  puberty. 
As  these  developmental  anomalies  are  presumably  connected  with  the  functions 
of  the  structures  involved,  and  not  with  the  nature  of  the  new  growth,  it  is  not 
surprising  to  find  that  the  tumours  in  question  have  not  been  of  uniform  nature. 
In  the  majority  of  cases  they  have  been  described  as  carcinomata  ;  but  it  is  notorious 
that  malignant  tumours  of  the  suprarenals  are  especially  difficult  to  classify,  and 
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form  a  group  apart,  so  that  it  is  safer,  as  Rolleston  suggests,  to  apply  to  them  the 
non-committal  name  of  "  malignant  hypernephromata."  In  some  few  cases  the 
growths  have  been  classed  as  sarcomata,  and  in  some  others  they  appear  to  have 
been  simple  adenomata,  devoid  of  malignancy. 

The  developmental  changes  also  appear  to  differ  in  different  cases,  and  fall 

under  the  heads  of  precocious  puberty,  to  which 
Bullock  and  Sequeira  have  specially  called 
attention  ;  hirsuties,  including  growth  of  pubic 
hair,  apart  from  true  premature  sexual  develop- 
ment ;  obesity  ;  and  in  some  instances  excessive 
muscular  development  apart  from  any  obesity. 
Cases  of  this  last  variety,  for  which  Parkes  Weber 
has  proposed  the  name  of  the  "  infant  Hercules  " 
type,  have  hitherto  been  observed  in  male  children 
only,  whereas  precocious  obesity  occurs  in  both 
sexes. 

The  form  of  obesity  so  designated  is  of  a 
different  kind  from  that  seen  in  ordinary  fat 
children,  and  the  distribution  of  fat  resembles 
that  met  with  in  middle  life.  To  quote  Guthrie 
and  Emery  :  "  In  precocious  obesity  the  features 
are  bloated,  the  cheeks  swell  with  fatness,  the 
complexion  is  dusky  and  congested.  The  skin 
may  be  studded  with  stellate  venules ;  bluish- 
white  strise  resembling  the  linefe  gravidarum  are 
seen  about  the  abdomen  and  thighs.  The  fat 
is  usually  distributed  evenly  throughout  the 
body,  but  the  upper  and  lower  extremities  may 
remain  thin.  Rolls  or  pads  of  fat  are  situated 
about  the  neck,  breasts,  and  flanks  ;  a  lipomatous 
mass  or  lump  is  sometimes  seen  between  the 
Precocious  Obesity  and  Hm-  shoulders.  The  mammse  may  be  large  and  well 
suties  in  a  Boy  aged  Four  and  developed  ;  the  belly  is  pendulous  and  bulg- 
Three-quarter  Years  :   Hyper-    .       „ 

NEPHROMA.  m§- 

The  hirsuties  manifests  itself  in  the  premature 
development  of  pubic  hair  ;  but  it  may  be  widely  distributed  over  the  body,  in 
the  axilla,  or  even  on  the  face.  Actual  sexual  prematurity  is  not  a  common 
feature  in  the  obese  cases,  but  is  constant  in  those  of  the  muscular  type. 
Hirsuties  may  occur  apart  from  obesity.  In  one  remarkable  case  recorded  by 
R.  Hutchison,  the  obesity  was  unilateral,  and  the  suprarenal  of  the  same  side 
was  enlarged  and  hyperplasic.  However,  the  remaining  paired  organs — e.g.,  the 
kidney  and  testicle — were  also  much  larger  on  the  affected  side. 

It  should  be  mentioned  that  cases  resembling  those  under  discussion  have  been 
recorded  in  which  there  was  no  suprarenal  tumour.  In  some  of  these  there 
have  been  tumours  of  the  testes  or  ovaries,  in  others  tumours  of  the  pineal  gland 
(p.  572),  and  in  others,  again,  no  obvious  lesion  of  any  organ. 


Fig.   02. — Dr.  Guthrie's   Case   or 
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Haemorrhage  into  the  Suprarenal  Glands. — Haemorrhage  into  the  suprarenals, 
or  more  often  into  only  one  of  them,  has  been  found  post  mortem  in  a  considerable 
number  of  infants  still-born,  or  who  have  died  during  the  first  days  of  life.  Still 
found,  among  the  records  of  3,791  autopsies  on  children  less  than  twelve  years 
of  age,  at  the  Hospital  for  Sick  Children,  only  four  cases  of  suprarenal  hasmorrhage, 
one  of  which  was  in  a  child  aged  three,  and  the  remainder  in  infants.  Among  still- 
bom  infants  such  lesions  are  probably  less  rare.  Thus,  Spencer  found  23  cases 
of  haemorrhage  in  105  such  cases.  The  right  suprarenal  is  more  often  affected 
than  the  left. 

Still  groups  the  cases  in  three  classes  :  (1)  Those  in  which  death  occurs  within 
a  few  hours  or  days  of  birth.  In  some  of  these  actual  rupture  occurs,  with  escape 
of  blood  into  the  peritoneal  cavity.  (2)  Those  in  which  death  occurs  later,  and 
the  suprarenal  lesion  is  a  complication  of  some  disease,  usually  in  the  respiratory 
tract,  such  as  tuberculosis  or  broncho-pneumonia.  (3)  Those  in  which,  after  an 
acute  febrile  illness,  lasting  only  two  or  three  days,  often  with  a  purpuric  eruption, 
suprarenal  haemorrhages  are  found  post  mortem. 

The  cases  of  the  third  class  form  a  group  apart,  and  the  suprarenal  haemor- 
rhage, which  is  bilateral,  appears  to  be  a  part  of  the  fatal  illness.  Such  cases  are 
almost  exclusively  met  with  in  patients  under  one  year  of  age,  and  they  are  wont 
to  occur  in  groups,  although  the  victims  may  come  from  widely  scattered  homes, 
and  have  never  been  in  contact  with  each  other.  Such  a  series  of  cases  came  under 
observation  at  St.  Bartholomew's  Hospital  in  1902,  when  the  writer  made  the 
autopsies  on  several  of  them  ;  and  C.  Riviere  has  described  a  similar  series  at  the 
Shadwell  Hospital,  where  three  cases  were  brought  in  within  a  period  of  twenty- 
three  days.  Most  of  the  affected  children  have  been  unvaccinated,  but  there  are 
no  adequate  grounds  for  supposing  that  the  disease  in  question  is  a  form  of 
variola. 

Symptoms. — A  child,  usually  some  five  or  six  months  old,  is  suddenly  attacked 
with  a  febrile  illness,  which  may  be  ushered  in  by  vomiting.  Localizing  abdominal 
symptoms  are  as  a  rule  absent,  but  there  may  be  diarrhoea.  The  skin  often 
shows  a  purplish  mottling,  and  petechia?  or  vibices  may  appear.  There  is  con- 
siderable fever,  which  may  reach  the  grade  of  hyperpyrexia.  Convulsions  are  as 
a  rule  prominent  symptoms,  and  collapse,  with  coldness  of  the  extremities  and 
rapid  pulse  and  respirations,  closes  the  scene.  The  whole  duration  of  the  disease 
is  usually  not  more  than  twenty-four  hours. 

Morbid  Anatomy. — At  the  autopsy  areas  of  engorgement  or  haemorrhage 
may  be  found  in  other  structures,  but  the  most  striking  appearance  is  that  of  the 
suprarenal  glands,  which  may  be  somewhat  enlarged,  but  preserve  their  forms 
and  have  a  deep  purple  colour.  On  section  the  division  between  medulla  and 
cortex  is  not  obliterated,  but  the  medulla  has  a  deeper  purple  hue.  Under  the 
microscope  the  structures  of  the  gland  are  seen  to  be  infiltrated  with  blood 
throughout,  and  especially  the  medulla.  In  the  more  advanced  cases  the  cells 
proper  of  the  gland  appear  to  have  been  destroyed,  and  are  replaced  by  extra vasated 
blood-corpuscles.  In  some  parts  glandular  cells  are  seen  in  considerable  numbers  ; 
their  nuclei  stain  well,  but  the  cell  substance  appears  to  be  partly  destroyed. 
Cultures   from   the   affected   organs,  and   also   from  the  spleen  and  liver,  have 

proved  sterile. 
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When  series  of  cases  have  occurred,  the  correct  diagnosis  has  been  made  in 
some  of  the  later  ones,  but  the  symptoms  suggest  the  onset  of  one  of  the  acute 
exanthemata. 

No  Treatment  has  proved  of  any  avail  hitherto. 
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Addison's  Disease. — Addison's  disease  is  rare  at  all  periods  of  life,  but  appears 
to  be  even  rarer  in  children  than  in  adults.  Thus,  Monti,  writing  in  1878,  had  only 
been  able  to  find  11  recorded  cases  in  children  under  fifteen  among  290  cases,  and 
nearly  all  of  these  were  in  older  children,  between  twelve  and  fifteen  years  of  age. 
In  four  cases  there  was  pulmonary  tuberculosis  in  addition,  and  in  another  there 
were  caseous  mesenteric  glands. 

The  symptoms  as  observed  in  children  resemble  those  seen  in  adults,  including 
progressive  debility,  wasting,  loss  of  appetite,  and  digestive  disturbances,  such  as 
vomiting,  diarrhoea,  and  singultus.  The  bronzing  of  the  skin  has  been  slight  in 
some  cases,  as  among  adults,  but  is  usually  well  marked,  and  has  the  ordinary 
distribution,  affecting  the  mucous  membrane  as  well  as  the  skin.  The  pulse  is  small 
and  of  very  low  tension. 

Netter  describes  the  case  of  a  girl  of  thirteen  who  was  suddenly  seized  with 
diarrhoea,  fever,  prostration,  and  severe  abdominal  pain,  which  suggested  a  diagnosis 
of  peritonitis.  The  only  sign  which  pointed  to  Addison's  disease  was  a  slight 
pigmentation  of  the  skin.  Death  occurred  three  days  after  the  onset,  and  there 
were  found  at  the  autopsy  old  tuberculous  lesions  of  the  suprarenal  capsules.  The 
spleen  was  very  large,  and  Peyer's  patches  were  swollen,  but  not  ulcerated.  From 
the  spleen  pulp  streptococci  were  obtained  in  pure  culture. 

In  the  case  of  another  girl  of  thirteen,  whose  case  is  recorded  by  Descroizilles, 
the  symptoms  exhibited  were  general  bronzing,  with  some  pale  areas  on  the  limbs, 
feebleness,  and  widespread  cramps.  Here  also  there  was  abdominal  pain,  diarrhoea, 
and  dilitation  of  the  pupils.  The  temperature  was  not  raised  ;  the  pulse  was  rapid, 
thready,  and  intermittent ;  the  urine  was  scanty  and  albuminous.  The  patient 
sweated  profusely  and  wasted  rapidly.  At  the  autopsy  the  suprarenals  were  found 
to  be  enlarged  and  to  contain  many  tuberculous  foci.  The  thymus  was  unduly 
large,  and  weighed  25  grammes. 

Monti  has  described  a  case,  in  a  boy  of  eleven,  in  which  the  lesion  found  after 
death  was  atrophy  of  the  suprarenals. 
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DISEASES  OF  THE  THYMUS  GLAND. 

Introduction. — Save  in  connection  with  thymic  asthma,  and  lymphatism, 
which  is  discussed  elsewhere  (p.  548),  diseases  of  the  thymus  gland  occupy  but 
a  very  small  place  in  clinical  medicine.  This  is  somewhat  remarkable,  seeing  that 
it  can  hardly  be  doubted  that  an  organ  so  conspicuous  has  important  functions, 
which  are  mainly  exercised  during  the  period  of  maximum  development — namely, 
in  early  life.     Of  the  nature  of  these  functions  we  know  hardly  anything. 

It  is  now  generally  conceded  that  the  thymus  is  a  gland  of  internal  secretion. 
There  are  evidences  of  a  correlation  of  its  functions  with  those  of  the  genital  glands, 
and  the  enlarged  thymus  of  patients  with  exophthalmic  goitre  suggests  that  it 
also  has  relations  to  the  thyroid.  On  the  other  hand,  the  thymus  tends  to  be 
involved  in  abnormal  or  diseased  conditions  of  the  lymphatic  structures,  as  witness 
its  enlargements  in  the  subjects  of  lymphatism. 

Experimental  removal  of  the  thymus  from  young  animals,  and  injection  of 
extracts  of  the  gland,  have  not  produced  results  nearly  so  striking  as  in  the  cases 
of  other  glands  of  internal  secretion,  such  as  the  thyroid  and  pituitary.  Of  ex- 
periments of  the  former  kind,  those  of  Basch  have  yielded  the  most  important 
results.  In  the  animals  from  which  the  thymus  had  been  removed,  and  especially 
in  puppies,  a  conspicuous  softening  and  pliability  of  the  bones  was  observed,  as 
compared  with  those  of  control  puppies  of  the  same  litter.  The  processes  of  repair 
after  fracture  were  seriously  interfered  with,  and  a  markedly  increased  excretion 
of  lime  salts  was  at  the  same  time  observed.  In  the  young  of  herbivorous  animals 
the  changes  in  the  bones  were  far  less  conspicuous,  and  it  may  well  be  that  the 
conflicting  testimonies  of  different  observers  may  be  due  in  part  to  the  choice  of 
animals  experimented  upon,  and  in  part  to  technique  and  more  or  less  complete 
removal  of  the  gland.  In  addition  to  the  changes  in  the  bones,  Basch  observed 
more  general  effects,  such  as  delayed  growth,  diminished  activity,  and  change  of 
disposition. 

The  injection  of  thymus  extracts  has  taught  us  very  little.  Svehla  observed 
a  conspicuous  fall  of  blood-pressure  and  quickening  of  the  pulse,  but  similar  effects 
have  followed  the  injection  of  extracts  of  many  tissues. 

It  may  be  stated  generally  that  the  symptoms  observed  in  cases  in  which  the 
thymus  has  become  the  seat  of  gross  disease,  such  as  tuberculosis,  have  little  or 
no  connection  with  variations  in  the  quantity  of  an  internal  secretion  of  the  gland. 

Hypertrophy  of  the  Thymus. — The  thymus  is  subject  to  such  wide  variations 
of  bulk  and  weight  that  it  is  difficult  to  estimate  with  certainty  whether  it  be 
unduly  large  in  any  given  case.  The  weight  of  the  gland  in  normal  children  has 
been  estimated  as  high  as  20  or  even  30  grammes  ;  but  the  observations  of  Dudgeon 
and  Thursfield  show  conclusively  that  such  estimates  are  excessive,  and  that  the 
average  weight  is  some  10  grammes.  The  weight  and  bulk  are  said  to  increase  up 
to  the  age  of  two  years,  and  thenceforward  to  remain  stationary  up  to  the  age  of 
eight  to  twelve  years.  After  this  the  gland  undergoes  atrophy,  and  its  substance 
becomes  largely  replaced  by  fat. 

In  most  cases  conspicuous  enlargement  is  due  to  a  simple  hyperplasia,  but 
inflammation,  cedematous  swelling,  and  extravasation  of  blood,  play  an  important 
part  in  this  connection. 
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The  clinical  recognition  of  hypertrophy  of  the  thymus  is  by  no  means  easy. 
Occasionally  the  upper  portion  of  the  enlarged  gland  may  be  felt  projecting  above 
the  sternum,  but  as  a  rule  the  detection  of  its  increased  size  rests  upon  the  presence 
of  an  area  of  dulness  behind  the  manubrium  sterni,  which  dulness  is  described  by 
Blumenreich  as  of  an  irregular  triangular  shape.  The  base  of  the  triangle  connects 
the  sterno-clavicular  joints,  and  its  apex  extends  downwards  to  the  level  of  the 
second  chondro-stemal  junctions.  The  evidence  afforded  by  this  impairment  of 
the  percussion  note  may  be  greatly  strengthened  by  the  demonstration,  by  means 
of  the  X-rays,  of  an  area  of  opacity  above  the  cardiac  opacity  in  the  middle  line. 

Thymic  Asthma  or  Stridor  ;  Kop's  Asthma ;  Millar's  Asthma.— The  condition 
designated  by  the  above  names  is  a  respiratory  stridor,  which  is  due  apparently 
to  compression  of  the  trachea.  It  may  be  present  at  birth,  or  may  develop  during 
the  early  weeks  of  life.  The  stridor  is  more  pronounced  during  inspiration,  but 
both  inspiration  and  expiration  are  stridulous.  It  may  be  continuous  or  paroxysmal. 
The  signs  of  laryngeal  obstruction  are  wanting  ;  the  cry  is  natural.  In  some  cases 
there  may  be  some  associated  dysphagia.  During  a  paroxysm  of  dyspnoea,  the 
obstruction  to  respiration  may  be  so  great  that  cyanosis  supervenes,  with  lividity 
of  the  lips  and  tongue.  Death  may  occur  during  the  paroxysm,  and  it  is  probable 
that  such  a  paroxysm  is  the  cause  of  sudden  thymic  death  in  not  a  few  cases.  In 
the  milder  cases  the  stridor  tends  to  diminish,  and  ultimately  ceases  as  the  child 
grows  older. 

The  diagnosis  of  the  condition  will  rest  upon  the  character  of  the  dyspnoea 
and  the  presence  of  other  indications  of  thymic  enlargement ;  and  it  must  not  be 
forgotten  that  other  forms  of  respiratory  stridor  are  met  with  in  young  infants, 
including  a  congenital  stridor  of  laryngeal  origin  (Chapter  VI.,  p.  292). 

The  nature  of  thymic  asthma  has  been  the  subject  of  much  discussion.  While 
some  hold  that,  unless  very  grossly  enlarged,  the  thymus  is  incapable  of  exerting 
such  pressure  upon  the  trachea  as  would  be  required  to  produce  the  observed 
effects,  others — and  these,  perhaps,  the  majority  of  observers — incline  strongly 
to  a  mechanical  explanation.  In  support  of  such  an  explanation  is  adduced  the 
rigid  girdle  in  which  the  thymus  and  trachea  lie,  the  narrowness  of  the  upper 
opening  of  the  thorax  in  infants,  and  the  tendency  for  attacks  to  be  provoked  by 
the  throwing  back  of  the  head.  In  some  cases  the  trachea  shows  indications  of 
compression  after  death,  and  it  is  not  to  be  expected  that  slighter  degrees  of  pressure 
will  produce  permanent  alterations  in  the  shape  of  so  elastic  a  structure.  Lastly, 
the  mechanical  theory  gains  powerful  support  from  the  favourable  results  which 
have  followed,  occasionally,  upon  complete  or  partial  removal  of  the  peccant  gland 
in  cases  in  which  life  has  been  threatened. 

Lymphatism. — The  condition  known  as  "  lymphatism  "  or  "  status  lymphati- 
cus  "  is  dealt  with  in  connection  with  diseases  of  the  lymphatic  structures  (p.  548). 

Atrophy. — The  thymus  is  found  to  be  conspicuously  atrophied  in  infants  who 
have  succumbed  to  wasting  diseases,  and  this  is  the  case  whether  the  wasting  be 
secondary  to  some  gross  disease,  such  as  tuberculosis,  or  is  due  to  mal-assimilation 
of  food  or  to  other  causes  which  produce  no  definite  changes  which  can  be  detected 
after  death.  Dudgeon  agrees  with  other  observers  in  describing  the  atrophied 
gland  as  white,  soft,  and  cedematous  ;  and  when  sections  are  observed  with  the 
microscope,  the  fibrous  stroma  is  seen  to  be  markedly  increased,  and  the  lymphoid 
corpuscles,  which  are  abundantly  present  in  the  normal  gland,  are  replaced  to  a 
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large  extent  by  cells  with  spindle-shaped  nuclei,  and  endothelial  cells.     Giant  cells 
with  several  nuclei  are  also  seen  in  considerable  numbers. 

Tumours. — It  is  probable  that  only  a  small  proportion  of  the  malignant  tumours 
which  occur  in  the  region  of  the  thymus  actually  originate  in  that  gland,  rather 
than  in  the  lymphatic  glands  in  its  vicinity.  However,  cases  are  met  with  in 
which  tumours  belonging  to  the  class  of  sarcomata,  carcinomata,  and  malignant 
teratomata,  have  apparently  arisen  in  the  thymus.  Such  an  origin  is  suggested 
in  some  cases  by  the  shape  and  position  of  the  tumours,  and  in  others  by  the 
presence  in  them  of  Hassall's  corpuscles. 

The  clinical  symptoms  due  to  such  tumours  are  pressure  symptoms,  whereas 
the  physical  signs  are  swelling  above  the  sternum,  dulness  in  the  thymic  area,  and 
occasionally  bulging  of  the  manubrium.  Of  the  pressure  symptoms,  respiratory 
stridor  and  enlargement  of  superficial  veins  are  the  most  conspicuous. 

In  a  case  recently  reported  by  Sheen,  Griffiths  and  Scholberg,  of  sarcoma  of 
the  thymus,  in  a  boy  aged  seven  years,  the  urgent  dyspnoea  due  to  pressure 
upon  the  trachea  was  relieved  by  division  of  the  manubrium  and  partial  removal 
of  the  tumour. 

Acute  Thymitis. — Acute  inflammation  of  the  thymus  with  suppuration  has 
been  met  with  occasionally,  but  it  is  probable  that  in  not  a  few  cases  the  collections 
of  pus-like  fluid  described  by  Dubois,  which  are  normally  present  in  enlarged 
thymus  glands,  have  been  mistaken  for  true  abscesses. 

Dudgeon  found  a  large  abscess  cavity  in  the  right  lobe  of  the  gland  of  a  rickety 
child  who  died  suddenly,  and  in  whose  body  no  other  pathological  changes  were 
present.     The  pathogenic  organism  in  the  pus  was  the  pneumococcus. 

Tuberculosis  and  Syphilis. — As  regards  the  affections  of  the  thymus  gland  due 
to  tuberculosis  and  syphilis  little  need  be  said,  save  that  in  young  children  who 
have  died  of  tuberculosis  the  thymus  may  contain  miliary  tubercles,  or  be  con- 
verted for  the  most  part  into  a  mass  of  fibro-caseous  material  (Dudgeon)  ;  and 
that  small-celled  infiltration  and  fibrosis,  and  more  rarely  gummata  of  the  thymus, 
have  been  met  with  in  children  who  succumb  to  congenital  syphilis.  The  far 
wider  influence  which  has  been  ascribed  to  congenital  syphilis  in  the  production 
of  thymic  lesions  is  almost  certainly  based,  for  the  most  part,  upon  misinterpreta- 
tion of  the  morbid  changes  described.  Neither  tuberculosis  nor  syphilitic  lesions 
of  the  thymus  reveal  their  presence  by  any  characteristic  signs  or  symptoms. 
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INFANTILISM. 

The  subject  of  infantilism  may  be  dealt  with  appropriately  in  this  place,  seeing 
that  some  at  least  of  its  varieties  are  due  to  disturbances  of  the  functions  of  glands 
of  internal  secretion. 

By  infantilism  is  meant  a  retention  of  the  characteristics  of  childhood  up  to 
an  unduly  advanced  age,  or  a  retardation  of  the  rate  of  development.  Although 
it  is  manifested  in  its  most  pronounced  form  in  individuals  who,  having  reached 
the  age  of  maturity,  retain  the  contours  and  features  of  childhood,  it  may  be 
observed  at  any  period  of  childhood,  as  when  a  child  of  ten  years  has  the  develop- 
ment to  be  expected  at  the  age  of  three.  Infantilism  is  not  necessarily  associated 
with  dwarfism,  but  may  show  itself  less  by  arrest  of  growth  than  by  retention  of 
the  childlike  build  and  plumpness,  by  delayed  ossification  and  absence  of  sexual 
development.  Moreover,  the  structural  delay  may  not  be  accompanied  by  any 
arrest  of  mental  advance,  and  the  child  may  resent  being  treated  in  accordance 
with  its  apparent  age. 

The  study  of  infantilism  is  rendered  more  difficult  by  the  adoption  of  classifica- 
tions which  cross  each  other.  Thus,  infantile  individuals  may  be  grouped  according 
to  their  appearance,  as  into  the  well-known  classes  of  Brissaud  and  of  Lorain. 
Those  conforming  to  Brissaud's  type  exhibit  a  rounded  fulness  of  the  soft  parts 
and  large  heads.  Their  appearance  suggests  hypothyroidism,  which  is  probably 
the  underlying  cause,  whereas  those  who  belong  to  Lorain's  type  have  smaller 
heads,  slim  extremities,  and  slender  bones. 

A  more  satisfactory  plan  of  classification  takes  account  of  the  underlying  cause 
of  the  infantilism  rather  than  the  outward  appearance  of  the  patients.  Some 
such  causes  are  now  clearly  discerned  ;  others  are  suspected  rather  than  established. 
In  some  cases,  as  in  those  classed  by  Hastings  Gilford  under  the  name  of  "  ateleiosis," 
the  underlying  cause  is  as  yet  wholly  obscure. 

Of  the  varieties  of  infantilism  classed  as  "  symptomatic,"  that  which  develops 
in  association  with  intestinal  disorder  is  the  best  known.  To  it  Herter  was  the 
first  to  call  attention.  The  patients  who  exhibit  it  are,  for  the  most  part,  sufferers 
from  the  cceliac  complaint  (see  Chapter  IV.,  p.  166),  show  protuberance  of  the 
abdomen,  and  pass  large,  pale,  unformed  motions  which  are  unduly  rich  in  fat. 
The  resulting  retardation  of  growth  may  be  of  any  degree.  The  development  of 
the  child  may  only  be  retarded  to  a  slight  extent,  or  it  may  have  the  appearance 
of  a  child  many  years  its  junior. 

Closely  allied  to  the  intestinal  variety,  if  not  identical  therewith,  is  the  pancreatic 
form  of  infantilism  of  Byrom  Bramwell.  Bramwell's  patient  was  a  youth  of 
eighteen  years,  who  in  size  and  build  resembled  a  child  of  eleven.  He  had  suffered 
for  years  from  chronic  diarrhoea,  with  fatty  stools.  The  chief  evidence  of  a  pan- 
creatic lesion  was  afforded  by  the  effect  of  treatment  by  pancreatic  extract,  which 
brought  about  a  conspicuous  diminution  of  the  diarrhoea  and  an  advance  in  stature 
and  general  and  sexual  development.  Sahli's  capsule  test  indicated  a  pancreatic 
defect,  but  further  investigation  of  similar  cases,  with  application  of  other  tests  of 
pancreatic  efficiency,  and  especially  estimations  of  the  relative  amounts  of  split 
and  unsplit  fats  in  the  stools,  are  much  to  be  desired.  J.  L.  Rentoul  has  described 
a  similar  case  in  which  pancreatic  extract  was  given  with  an  equal  measure  of 
success. 
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In  a  further  small  group  of  cases,  infantilism  has  been  observed  in  association 
with  hypertrophic  cirrhosis  of  the  liver. 

That  deficiency  of  thyroid  secretion  is  a  cause  of  infantilism  admits  of  no  doubt. 
All  cretins  are  infantile  unless  treated,  and,  as  has  been  mentioned  already,  it  is 
probable  that  most  infantile  subjects  who  conform  at  all  closely  to  Brissaud's 
type  have  some  degree  of  hypothyroidism.  Here  again  the  strongest  evidence 
of  such  origin  is  afforded  by  the  effects  of  treatment  by  thyroid  extract. 

Pituitary  infantilism,  as  manifested  in  Frohlich's  syndrome,  is  a  well-defined 
variety,  and,  as  we  have  seen,  the  failure  of  the  pituitary  secretion  is  capable  of 
causing  retrogression  of  sexual  development  in  adult  patients,  an  actual  reversion 
to  infantile  conditions. 

It  has  been  suggested  that  in  some  cases  of  infantilism  the  suprarenals  are  at 
fault,  and  that  their  secretion  is  insufficient.  The  writer  has  met  with  a  case  in 
which  a  marked  advance  in  development  followed,  and  apparently  resulted  from, 
the  administration  of  suprarenal  tablets.  This  plan  of  treatment  is  worthy  of 
trial  in  cases  of  obscure  origin,  but  the  evidence  as  yet  available  does  not  appear 
sufficiently  cogent  to  justify  the  recognition  of  a  definite  suprarenal  variety. 

Considerable  interest  attaches  to  the  association  of  infantilism  with  polyuria. 
Conspicuous  arrest  of  development  is  not  an  uncommon  symptom  in  cases  of 
diabetes  insipidus  commencing  in  early  life,  and,  seeing  that  polyuria  is  a  result 
of  some  affections  of  ductless  glands,  it  is  not  unlikely  that  such  influences  are  at 
work  in  cases  in  which  infantilism  and  excessive  polyuria  exist  side  by  side.  How- 
ever, there  appears  to  be  another  group  of  cases  in  which  these  symptoms  coexist, 
in  which  the  primary  lesion  is  interstitial  disease  of  the  kidneys.  H.  Morley 
Fletcher  recently  described  such  a  case,  and  others  have  since  been  placed  on 
record  by  Leonard  Parsons,  R.  Miller,  and  others.  In  some  instances  the  clinical 
diagnosis  of  renal  disease  has  been  confirmed  by  post-mortem  examination.  (See 
also  Chapter  XII.,  p.  625). 

Arrest  of  development  is  also  seen  in  some  cases  of  acquired  heart  disease  in 
children,  and  in  still  more  pronounced  form  in  not  a  few  cases  of  congenital  morbus 
cordis.  Nor  must  mention  be  omitted  of  infantilism  as  an  accompaniment  of 
mental  defects,  such,  for  example,  as  Mongolism  and  microcephaly. 

The  cases  classed  by  Hastings  Gilford  under  the  name  of  ateleiosis  are  charac- 
terized by  the  very  conspicuous  arrest  of  development  which  they  exhibit,  by 
their  tendency  to  appear  in  successive  generations  of  a  family  or  in  several  members 
of  a  single  generation.  In  them  there  are  no  indications  of  the  seat  or  nature  of 
the  underlying  lesion,  and  Hastings  Gilford  looks  upon  such  individuals  as  freaks 
rather  than  as  subjects  of  acquired  disease.  The  subjects  of  ateleiosis  form  the 
greater  number  of  those  who  may  be  styled  "  professional  dwarfs."  Like  the  victims 
of  achondroplasia,  they  present  remarkable  resemblances  of  feature,  and  agree 
in  perpetuating  into  adult  life  the  facies  of  babyhood.  The  head  is  relatively 
large,  the  face  broad  and  flat,  the  limbs  short,  and  trunk  and  limbs  are  infantile 
alike  in  dimensions  and  relative  proportions.  Gilford  divides  them  into  two  sub- 
classes— the  sexual  and  asexual  respectively.  In  members  of  the  sexual  class, 
puberty,  although  delayed,  is  reached  eventually,  the  sexual  organs  mature,  and 
the  union  of  the  epiphyses  puts  a  limit  to  the  tardy  and  incomplete  growth.  In 
the  asexual  cases  puberty  and  the  attendant  bone  changes  are  indefinitely  postponed, 
and  slow  growth  progresses  up  to  the  age  of  thirty  years,  or  even  later. 

To  the  same  observer  we  owe  the  description  of  a  still  more  remarkable  anomaly, 
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progeria — even  rarer — in  which  a  child  exhibits  side  by  side  the  signs  of  infantilism 
and  of  premature  senility,  such  as  baldness,  atrophy  of  tissues,  arterial  sclerosis, 
and  general  decrepitude. 

Infantilism  in  its  various  aspects  has  much  more  than  an  academic  interest,  for, 
as  we  have  seen,  the  condition  is  in  some  instances  due  to  underlying  morbid  con- 
ditions which  are  more  or  less  amenable  to  treatment.  Whether  or  no  these  lesions 
be  recognized  in  early  life,  and  whether  or  no  suitable  treatment  is  applied,  are 
matters  of  immense  importance  to  the  patients. 
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METABOLIC  DISORDERS 
A.   E.  GARROD 


Obesity. 

Diabetes  Mellitus. 
Diabetes  Insipidus. 
Gout. 

Inborn  Errors  op  Metabolism  : 
Alkaptonuria. 


Inborn    Errors     op    Metabolism — con- 
tinued: Cystinuria. 
Acetonemia — Acidosis. 
Lithuria. 
Oxaluria. 
Phosphaturia. 


OBESITY. 

It  is  hardly  possible  to  draw  any  sharp  dividing  line  between  ordinary  fat  children 
and  those  in  whom  the  accumulation  of  fat  is  so  excessive  as  to  amount  to  an 
actual  morbid  phenomenon,  for  in  respect  of  fatness  children  differ  as  widely 
among  themselves  as  do  adults,  and  examples  of  all  intermediate  degrees  are  met 
with.  Nevertheless,  for  practical  purposes  it  is  not  difficult  to  effect  a  grouping, 
if  we  take  as  our  standard  of  excessive  obesity  a  degree  of  fatness  which  incom- 
modes the  patient  seriously,  hampers  his  activities,  and  renders  him  an  object 
of  general  remark.  Such  obesity  is  rare,  but  is  occasionally  seen  in  children  of  all 
ages,  more  often  in  later  than  in  early  childhood.  Very  rarely  it  has  been 
observed  at  the  commencement  of  life,  as  in  the  case  of  a  breast-fed  child 
described  by  Heubner,  whose  weight  at  birth  was  7-5  kilos  (16|  pounds),  and 
who  when  eight  months  old  had  attained  to  the  enormous  weight  of  18-5  kilos 
(40|  pounds),  which  was  obviously  due  to  excessive  deposition  of  fat.  The  obesity 
disappeared  shortly  after  the  child  was  weaned,  and  was  attributed  by  Heubner 
to  excessive  secretion  of  milk  by  the  mother,  whose  average  daily  supply  was 
estimated  at  no  less  a  value  than  900  calories. 

In  children  the  deposits  of  fat  tend  as  a  rule  to  be  more  evenly  distributed 
over  head,  trunk,  and  limbs,  than  in  adults,  but  in  certain  rare  morbid  conditions 
a  so-called  "  precocious  obesity  "  is  met  with  in  children,  whose  contour  resembles 
that  of  elderly  obese  individuals,  and  abdominal  adiposity  is  a  pronounced  feature. 

The  factors  which  are  concerned  in  the  regulation  of  fat  deposition  are,  on  the 
one  hand  the  intake  of  food,  and  on  the  other  the  expenditure  in  muscular  exertion 
and  heat  production.  Thus,  one  individual  whose  activities  are  normal  may 
accumulate  fat  because  his  intake  of  food,  and  especially  of  fats  and  carbohydrates, 
is  excessive,  whereas  another,  whose  appetite  is  normal,  may  become  fat  because 
his  expenditure  is  lowered  by  a  sedentary  mode  of  life.  In  many  fat  children 
excessive  intake  is  the  responsible  cause  of  obesity,  and  for  overfeeding  either 
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greediness  or  the  misdirected  zeal  of  the  parents,  and  their  efforts  to  promote  his 
nutrition,  may  be  responsible. 

Obesity,  when  once  established,  mole  ruit  sua, ;  for  by  their  hampering  effects, 
and  the  increase  of  body-weight  which  results  from  them,  the  copious  deposits 
of  fat  tend  to  restrict  muscular  exercise,  and  to  diminish  the  expenditure  of  heat 
by  conduction  and  also  by  radiation  from  the  surface.  Thus  a  vicious  circle 
becomes  established. 

It  is  still  an  open  question  whether  or  no  there  be  a  variety  of  obesity  which 
has  its  origin  in  an  actual  vice  of  metabolism — a  rallentissement  de  nutrition,  to 
employ  Bouchard's  term.  In  other  words,  whether  there  are  individuals  in  whom 
the  metabolic  processes  are  so  sluggish  that,  owing  to  that  fact  alone,  the  income 
outstrips  the  expenditure,  even  when  the  diet  taken  would  not  tend  to  induce 
obesity  in  normal  persons.  If  so,  their  obesity  is  to  be  regarded  as  the  outcome 
of  an  inherent  morbid  tendency  rather  than  of  erroneous  habits  of  life.  The  doubt 
which  still  surrounds  this  question  is  mainly  attributable  to  the  difficulty  and 
tediousness  of  the  elaborate  metabolic  investigations  required  to  establish  the 
existence  of  such  a  metabolic  defect.  The  observations  available  as  yet  are 
too  few  in  number  to  serve  as  a  basis  for  generalization,  but  they  show  clearly 
that  such  an  explanation  does  not  apply  to  all  cases  of  obesity.  The  most 
elaborate  investigations  yet  published  are  those  of  Rubner  upon  two  brothers, 
aged  ten  and  eleven  years  respectively,  who  were  living  under  like  conditions. 
The  elder  boy  was  thin  and  weighed  only  26  kilos  (57  pounds),  whereas  the  younger, 
who  was  fat,  weighed  41  kilos  (90J  pounds).  The  elder  was  of  an  active  tem- 
perament, whereas  his  fat  brother  was  lazy  and  wont  to  lie  about.  The  observations 
showed  that  in  the  case  of  the  fat  boy  the  metabolic  processes  were  not  less,  but 
actually  more,  active  than  those  of  his  lean  brother.  However,  other  observations 
of  a  less  complete  kind,  which  have  been  carried  out  upon  other  obese  persons, 
suggest  that  not  a  few  fat  persons,  if  subjected  to  similar  rigid  tests,  would  not 
respond  as  Rubner's  patient  did.  Nor  must  it  be  forgotten  that  a  slackening  of 
metabolic  activity  of  a  slight  degree  might,  if  continuous,  lead  in  the  course  of 
time  to  a  conspicuous  accumulation  of  fat. 

It  is  obvious  that  members  of  certain  families  tend  to  obesity,  and  this  suggests 
that  they  inherit  an  inborn  anomaly  of  metabolism  ;  but  we  must  allow  for  the 
possibility  that  what  the  members  share  in  common  are  habits  of  life  which  conduce 
to  fatness. 

It  is  difficult  to  avoid  the  conclusion  that  certain  rare  varieties  of  obesity 
which  appear  to  be  the  direct  results  of  disease  of  glands  of  internal  secretion 
have  their  origin  in  disorders  of  metabolism,  and  it  may  well  be  that  in  the  future 
a  far  wider  influence  in  the  production  will  be  ascribed  to  such  glands.  As  examples 
of  such  forms  of  obesity  may  be  quoted  that  which  follows  the  removal  of  the 
testes,  with  which  may  perhaps  be  associated  that  which  develops  at  puberty 
or  at  the  menopause  in  women,  and  the  more  extreme  forms  met  with  in  patients 
whose  thyroid  or  pituitary  secretion  is  deficient,  in  children  with  tumours  of  the 
pineal  gland  or  of  the  suprarenal  cortex.  Such  obesity  is  wont  to  be  associated 
with  a  conspicuously  increased  tolerance  of  glucose — at  any  rate,  in  cases  of 
hypothyroidism  and  of  hypopituitarism. 

Treatment. — The  treatment  of  obesity  in  children  needs  to  be  carried  out 
with  caution,  for  it  must  be  remembered  that  during  the  period  of  active  growth 
a  certain  degree  of  overnutrition  is  essential  to  such  growth. 
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In  many  cases  it  is  sufficient  so  to  regulate  the  diet  that  any  undue  excess  is 
avoided,  but  such  a  rigid  dietary  as  is  not  unfrequently  prescribed  for  adult  patients 
is  likely  to  prove  more  harmful  than  beneficial  to  a  child.  Some  observations  by 
Hellesen  upon  a  fat  girl  of  the  age  of  twelve  years  afford  valuable  guidance  in  this 
matter.  His  investigations  showed  that  in  the  case  of  the  growing  organism  it  is 
difficult  to  guard  against  loss  of  nitrogen  when  the  patient  is  placed  upon  a 
restricted  diet.  The  loss  of  nitrogen  is  the  outward  sign  of  a  breakdown  of 
protein  in  excess  of  repair.  Hellesen  found  that  when  the  diet  which  maintained 
an  even  weight  was  reduced  by  two-fifths  of  its  calorie  value  it  was  not  possible 
to  protect  the  organism  from  protein  loss.  When  the  calorie  value  of  the  food 
was  reduced  by  one-fifth  only,  very  different  results  were  obtained,  according  as 
the  reduction  was  made  in  the  fat  or  carbohydrates.  On  a  diet  of  protein  and 
fat  there  was  a  loss  of  nitrogen,  whereas  on  one  of  protein  and  carbohydrate  there 
was  an  equal  loss  of  weight,  but  at  the  same  time  a  retention  of  nitrogen. 
Hence  it  would  appear  that  reduction  in  weight  by  diet  is  best  effected  in  a  child 
by  a  moderate  cutting  down  of  fats,  and  this  plan  has  the  additional  advantage 
that  a  diet  of  protein  and  carbohydrate  satisfies  hunger  more  than  one  of  protein 
and  fat.     The  restriction  of  diet  should  not  be  maintained  over  any  long  period. 

Judiciously  regulated  exercise  is  also  of  much  service  in  controlling  obesity  in 
older  children. 

Treatment  by  drugs  is  to  be  avoided,  except  in  that  special  class  of  cases  in 
which  excessive  accumulation  of  fat  is  due  to  thyroid  insufficiency.  In  such  cases 
the  cautious  administration  of  thyroid  extract  is  indicated.  In  all  other  cases 
it  is  to  be  avoided. 
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DIABETES  MELLITUS. 

It  has  been  said  of  diabetes  mellitus  occurring  in  children,  that  "  it  gives  no 
quarter,"  and  this  expression  fairly  describes  the  rapid  and  relentless  course  of  the 
malady  as  seen  in  the  earliest  years  of  life.  Diabetes  is  indeed  one  of  the  most 
grave  of  the  diseases  of  children,  but,  fortunately,  by  no  means  common. 

^Etiology. — It  has  usually  been  reckoned  that  children  below  the  age  of 
eleven  years  contribute  some  1  per  cent,  of  all  diabetic  patients.  Of  506  cases 
collected  by  Morley  Fletcher  from  the  records  of  St.  Bartholomew's  Hospital, 
2-5  per  cent,  were  in  children  of  twelve  years  or  under,  and  von  Noorden  found  that, 
of  3,000  cases  under  his  own  observation,  2-8  per  cent,  had  been  in-patients  under 
the  same  age  limit. 

Diabetes  may  have  its  onset  in  early  infancy,  and  there  are  even  records  of 
children  born  with  the  disease.  It  is  possible  that  such  infantile  cases  are  not 
rarely  overlooked,  and  the  diagnosis  has  doubtless  been  made  on  insufficient  grounds 
in  some  instances. 

The  sex  incidence  among  adults  and  children  is  remarkably  different,  for  whereas 
amongst  adult  patients  a  considerably  larger  proportion  are  males,  in  childhood 
the  two  sexes  suffer  almost  equally. 
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There  can  be  little  doubt  that  the  group  of  symptoms  to  which  the  name 
"  diabetes  mellitus  "  is  given  has  different  pathological  bases  in  different  cases, 
and  that  we  are  in  the  habit  of  including  under  the  name  a  group  of  maladies 
rather  than  a  single  disease.  It  is  a  familiar  fact  that  cases  of  the  more  benign 
kind,  in  which  glycosuria  persists  for  years  apart  from  any  serious  detriment  to 
health,  are  chiefly  met  with  among  individuals  who  have  entered  upon  middle  life, 
and  the  elimination  of  the  milder  types  of  the  disease  is  largely  responsible  for 
its  gravity  as  seen  in  childern. 

Chronic  changes  in  the  pancreas,  and  especially  fibrosis,  are  seldom  met  with 
among  the  child  victims,  in  many  of  whom  this  gland  shows  no  obvious  signs  of 
disease  to  the  naked  eye,  and  may  even  be  passed  as  normal  on  microscopic 
examination. 

Lactosuria. — It  is  not  so  widely  known  as  it  should  be  that  milk-fed  infants 
may  excrete  lactose,  in  quantities  sufficient  to  yield  the  ordinary  reduction  tests. 
The  tolerance  of  infants  for  that  sugar  varies  within  somewhat  wide  limits  ;  and 
whereas  in  one  case  such  tolerance  is  merely  overtaxed  by  the  too  free  addition 
of  milk-sugar  to  the  contents  of  the  bottle,  in  others,  and  especially  in  those  in 
whom  gastric  or  intestinal  disturbances  are  present,  the  tolerance  is  so  far  lowered 
that  the  comparatively  small  quantity  contained  in  the  milk  suffices  to  overtax  it. 

It  is  important,  therefore,  to  make  sure,  in  breast-  or  bottle-fed  infants,  that 
the  sugar  excreted  in  the  urine  is  actually  glucose.  Lactose  reduces  less  readily, 
and,  although  dextro-rotatory,  does  not  undergo  fermentation  with  yeast  within 
the  period  of  twenty-four  hours  usually  allowed.  More  positive  evidence  of  the 
presence  of  lactose  is  afforded  by  Rubner's  test.  Lactosazone  is  more  soluble 
than  glucosazone,  and,  unless  the  quantity  of  lactose  present  be  exceptionally 
large,  no  deposition  of  crystals  occurs  when  the  phenyl-hydrazine  test  is  employed. 

Heredity. — In  a  considerable  proportion  of  diabetic  cases  hereditary  tendency 
is  well  marked,  but  it  is  open  to  question  whether  such  influences  are  specially 
conspicuous  among  children  sufferers.  It  sometimes  happens  that  several  children 
of  healthy  parents  succumb  to  diabetes,  and  von  Noorden  records  instances  among 
the  offspring  of  consanguineous  marriages.  In  a  remarkable  instance  which  has 
been  placed  on  record  by  Langaker,  no  less  than  four  children  of  a  family  of 
eight  succumbed  to  the  disease  within  a  period  of  four  years,  of  whom  three  were 
at  the  time  of  their  death  less  than  five  years  old.  Five  years  later  a  fifth  child 
of  the  same  family  fell  a  victim  at  the  age  of  seven  years.  In  this  last  case, 
the  only  one  of  the  series  in  which  an  autopsy  was  made,  conspicuous  morbid 
changes  were  found  in  the  pancreas.  Langaker  is  inclined  to  ascribe  this  family 
debacle  to  infection  from  patient  to  patient  rather  than  to  hereditary  influences. 
More  often  the  child  or  children  of  a  diabetic  parent  develop  diabetes. 

Mode  of  Onset. — The  onset  of  the  symptoms  of  diabetes  in  children  not 
uncommonly  dates  from  an  injury,  a  febrile  illness,  or  some  trifling  surgical  opera- 
tion, and,  once  manifested,  the  malady  makes  very  rapid  progress.  Thus,  the 
writer  has  met  with  two  cases  during  the  past  few  years  in  which  the  whole  period, 
from  the  development  of  the  earliest  symptoms  noticed  to  death  in  coma,  did  not 
exceed  three  weeks.  However,  it  must  be  remembered  that  diabetes  is  frequently 
overlooked  in  its  early  stages  if  the  urine  has  not  been  examined  for  any  cause,  as 
witness  the  frequency  with  which  an  adult  who  believes  himself  to  be  in  perfect 
health  is  rejected  for  life  insurance  on  account  of  glycosuria.     Undoubtedly,  such 
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an  initial  period  of  freedom  from  symptoms,  and  apparent  well-being,  may  occur 
in  children  also.  Hence  the  actual  date  of  onset  of  diabetes  usually  remains 
unknown,  and  it  may  well  be  that  in  not  a  few  instances  the  apparent  provoking 
cause  really  brings  about  an  aggravation,  rather  than  the  development,  of  the 
disease. 

The  evil  prognosis  which  attaches  to  diabetes  in  children  is  not  materially 
modified  by  the  fact  that  transitory  glycosuria  is  perhaps  a  more  common  event  in 
childhood  than  in  adult  life,  and  is  liable  to  be  overlooked.  Such  glycosuria  has 
been  observed  in  the  course  of  pneumonia,  scarlatina,  and  some  other  infective 
maladies,  possibly  as  a  result  of  transient  affections  of  the  pancreas.  For  its 
recognition,  daily  examinations  of  the  urine  may  be  necessary,  or,  at  least,  ex- 
aminations at  short  intervals.  In  the  often-quoted  cases  of  R.  Schmidt,  children, 
for  the  most  part  of  diabetic  parents  who  were  under  close  observation,  excreted 
sugar  on  a  few  successive  days,  were  strictly  dieted,  quickly  recovered  their  toler- 
ance for  carbohydrates,  and  retained  it  over  long  periods  of  observation.  Hiiter, 
too,  has  recently  recorded  the  case  of  a  girl,  aged  ten  years,  in  whom  a  temporary 
diabetes  accompanied  an  intestinal  catarrh  with  urticaria.  After  a  short  period 
the  patient  recovered  completely,  and  passed  no  sugar  even  after  a  large  dose  of 
glucose.  There  may  also  be  mentioned  a  variety  of  glycosuria,  hardly  to  be  classed 
as  temporary,  which  is  not  uncommonly  observed  during  the  last  few  days  of  life 
in  cases  of  tuberculous  meningitis. 

On  the  other  hand,  most  of  the  reported  recoveries  of  children  from  diabetes, 
a  long  series  of  which  was  collected  by  Stern,  are  found  to  rest  upon  evidence 
wholly  insufficient,  either  as  regards  the  nature  of  the  sugar  excreted  or  the  tran- 
sitory character  of  the  condition. 

Symptoms. — The  symptoms  of  diabetes  as  seen  in  children  do  not  differ  in 
any  conspicuous  respect  from  those  exhibited  by  adult  patients.  The  differences 
are  rather  of  degree  than  of  kind.  Thirst  and  polyuria  may  be  the  first  signs 
which  attract  attention,  and  in  young  children  the  large  excretion  of  urine  may 
lead  to  incontinence.  This  fact,  that  diabetes  is  an  occasional,  though  rare,  cause 
of  enuresis,  should  not  be  lost  sight  of  ;  for  the  earlier  the  glycosuria  is  recognized, 
the  better  is  the  chance  of  amelioration  under  treatment.  In  other  cases  the 
early  symptoms  are  less  suggestive  of  their  true  origin.  The  child  is  noticed  to 
be  listless,  disinclined  for  play,  and  easily  tired  by  any  exertion.  Later  on  there 
is  conspicuous  muscular  weakness,  wasting  is  common,  and,  as  the  disease  advances, 
may  proceed  to  emaciation.  The  skin  is  dry,  and  the  tongue  may  acquire  the 
"  beefy,"  glazed  appearance  so  familiar  in  adult  diabetics.  The  knee-jerks  may 
be  lost  at  a  comparatively  early  stage.  Digestive  disturbances  are  common, 
constipation  is  the  rule,  and  diarrhoea,  unless  due  to  some  definite  independent 
cause,  gives  cause  for  anxiety,  as  it  is  a  well -recognized  precursor  of  coma. 

In  spite  of  the  liability  of  children  to  tuberculous  disease,  and  of  diabetic 
patients  to  phthisis  pulmonalis,  such  accidents  are  not  at  all  common  among  child 
sufferers.  Some  accidents  met  with  among  adults,  such  as  gangrene,  are  practically 
unknown  among  diabetic  children,  but  cataract  has  been  occasionally  observed 
in  them.  On  the  other  hand,  the  special  liability  to  pyogenic  infections  plays  an 
even  more  conspicuous  part  in  the  diabetes  of  children  than  in  that  of  older  patients. 
A  trifling  prick  from  an  apparently  clean  instrument  may  be  followed  by  abscess 
formation,  and  extensive  and  widespread  suppuration  of  subcutaneous  tissues  is 
sometimes  the  actual  cause  of  death. 


5TO 


DISEASES  OF  CHILDREN 


In  the  great  majority  of  cases  death  occurs  in  coma,  nor  is  this  to  be  wondered 
at,  seeing  how  specially  liable  children  are  to  develop  acetonemic  acidosis  (p.  597). 
Indeed,  this  liability  probably  accounts,  to  a  large  extent,  for  the  rapid  termination 
and  special  gravity  of  diabetes  in  children.  The  onset  of  coma  may  be  heralded  by 
vomiting,  and  is  often  marked  by  severe  abdominal  pain,  with  or  without  diarrhoea. 
Such  pain  should  always  be  regarded  as  of  grave  import  in  these  cases.  Drowsiness 
and  air-hunger  soon  make  their  appearance,  and  the  patient  passes  into  complete 
coma.  In  adults  the  body  temperature  is  usually  not  raised  during  diabetic  coma, 
but  rather  tends  to  be  subnormal ;  but  in  not  a  few  cases  of  children  there  is  con- 
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Fio.  03. — Charts  showing  the  Occurrence  oe  Hyperpyrexia  in  Two  Cases  of  Diabetic 

Coma  in  Children. 


spicuous  febrile  disturbance,  apart  from  any  special  complication  to  which  it  can 
be  ascribed,  and  this  may  even  attain  to  the  grade  of  hyperpyrexia.  The  remark- 
able fall  of  eyeball  tension  during  the  stage  of  coma  is  as  pronounced  in  children 
as  it  is  in  adults.  It  is  possible  that  the  group  of  symptoms  which  is  associated 
with  diabetic  coma  is  not  wholly  due  to  a  single  cause,  such  as  acetonemic  acidosis. 
In  the  case  of  a  boy  recently  under  the  writer's  care,  death  was  attributable  to 
widespread  subcutaneous  suppuration.  The  fatal  ending  was  preceded  by  the 
abdominal  symptoms  mentioned  above,  but  the  urine  had  ceased  to  yield  the 
iron  reaction,  and  contained  very  little  /3-oxybutyric  acid.  There  was  no  true  air- 
hunger,  and  the  patient  remained  conscious  up  to  the  end. 
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Prognosis. — The  gravity  of  the  outlook  of  diabetes  in  children  has  already 
been  sufficiently  emphasized,  but  its  course  differs  widely  in  different  cases.  In  the 
earlier  stages  the  glycosuria  may  be  quite  amenable  to  treatment,  and  in  cases  of 
older  children,  in  whom  dietetic  measures  can  be  carefully  carried  out,  sugar  may 
disappear  from  the  urine  as  the  diet  is  restricted,  a  conspicuous  degree  of  carbo- 
hydrate tolerance  may  be  recovered,  and  it  may  be  possible  to  keep  the  urine  free 
from  sugar  over  periods  of  months.  In  other  cases,  even  in  the  earlier  stages, 
when  no  definite  symptoms  have  yet  developed,  the  scanty  output  of  sugar  may 
be  little  influenced  by  diet ;  and,  as  with  adults,  in  cases  of  the  grave  kind,  dietetic 
restrictions  may  have  but  little  controlling  action.  Sooner  or  later  the  disease 
tends  to  assume  the  grave  form,  often  with  remarkable  suddenness,  and  a  child 
whose  parents  find  it  difficult  to  realize  the  gravity  of  his  state,  and  chafe  at  the 
interference  with  his  education,  may  pass  into  coma,  with  but  little  warning,  from 
a  condition  of  comparative  well-being. 

Treatment. — The  principles  of  treatment  are,  of  course,  the  same  in  children 
as  in  adults,  but  the  special  circumstances  make  it  far  more  difficult  to  carry  them 
into  practice.  The  restrictions  of  diet  which  prove  so  irksome  to  adult  sufferers 
are  doubly  irksome  to  children,  who  wholly  fail  to  realize  their  aim  or  utility. 
Moreover,  a  strict  diabetic  dietary,  if  persisted  with  over  long  periods,  is  apt  to 
upset  the  digestive  organs,  especially  of  children.  In  dealing  with  infants,  any 
rigid  elimination  of  carbohydrates  is  out  of  the  question,  and  in  older  children  our 
treatment  needs  to  be  adapted  to  the  individual  case  rather  than  to  conform  to  strict 
rules.  Further,  in  view  of  the  special  liability  of  children  to  acetonaemia,  restriction 
of  carbohydrates  needs  to  be  cautious  and  tentative,  and  to  be  regulated  by  the 
condition  of  the  urine.  A  child  in  a  very  early  stage  of  the  disease,  who  exhibits 
no  symptoms  and  excretes  but  little  sugar,  may  develop  a  very  pronounced  acidosis 
when  the  diet  approaches  the  limit  of  strictness,  and  may  even  become  drowsy  ; 
whereas  relaxation  of  diet  may  at  once  bring  about  the  disappearance  of  the  acetone 
bodies  from  the  urine,  in  striking  contrast  to  the  effect  of  such  relaxation  in  cases 
in  which  a  true  diabetic  acidosis  exists.  In  such  cases  the  acetonsemia  is  merely 
such  as  always  results  from  carbohydrate  starvation,  but  reaches  a  greater  degree 
because  the  patient  is  a  child. 

Langstein  advocates  the  use  of  butter-milk  in  the  feeding  of  diabetic  infants, 
on  the  ground  that  it  is  poor  in  fat,  which  is  probably  the  chief  parent  substance  of 
the  acetone  bodies.  A  number  of  observers,  including  von  Noorden,  have  found 
oatmeal  a  valuable  article  of  diet  for  diabetic  children.  It  should  be  pointed  out 
that,  when  oatmeal  is  employed,  it  should  be  given  from  time  to  time  for  a  few 
days  or  for  a  week  or  two,  to  the  exclusion  of  other  carbohydrate  foods.  Von 
Noorden  advises  that  a  child  of  seven  should  receive,  during  the  oatmeal  periods, 
some  150  grammes  of  oatmeal,  150  to  200  grammes  of  butter,  60  to  70  grammes 
of  Eoborat,  and  four  or  five  eggs,  daily.  The  better  utilization  of  oatmeal  than 
of  other  carbohydrate  foods  by  diabetic  patients  is  as  yet  an  unexplained  fact, 
accidentally  found  out,  which  rests  on  observation  and  experience.  It  is  only 
manifested  when  no  other  carbohydrate  is  given.  As  part  of  a  mixed  carbohydrate 
diet  oatmeal  has  no  advantages.  The  chief  advantage  of  such  a  diet  is  an  increase 
of  carbohydrate  tolerance,  often  conspicuous,  and  a  diminution  of  acetonaemia. 

In  cases  of  older  children  who  are  so  circumstanced  that  an  efficient  diabetic 
dietary  can  be  given,  with  beneficial  results  as  regards  recovery  of  tolerance  and 
disappearance  of  sugar  from  the  urine,  the  lines  indicated  are  those  followed  with 
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adults.     Our  aim  should  be  to  allow  an  amount  of  carbohydrate  food  well  below  the 
maximum  quantity  which  can  be  taken  without  provoking  glycosuria. 

Sodium  bicarbonate  is  the  drug  chiefly  required  in  the  treatment  of  diabetic 
children.  It  should  be  given  freely  as  a  safeguard  whilst  reduction  of  carbohydrate 
food  is  being  carried  out,  and  still  more  freely  by  the  mouth  or  rectum  when  coma 
threatens.  There  are  even  a  few  cases  on  record  in  which  intravenous  injection 
of  a  3  per  cent,  solution  of  this  salt  has  restored  the  patient,  although  death  in 
coma  has  occurred  sooner  or  later.  The  evil  day  has  been  merely  postponed,  and 
not  averted. 
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DIABETES  INSIPIDUS. 

The  cases  which  are  classed  together  under  the  name  of  "  diabetes  insipidus  " 
do  not  belong  to  one  definite  category.  Nor  is  this  to  be  wondered  at,  seeing  that 
they  are  characterized  only  by  a  pair  of  closely  related  symptoms — namely,  polyuria 
and  excessive  thirst.  Although  the  cases  in  which  these  symptoms  occur  bear  a 
superficial  resemblance  to  each  other,  they  may  own  widely  different  pathological 
causes. 

^Etiology. — Speaking  generally,  diabetes  insipidus  is  a  rare  condition,  alike 
in  childhood  and  adult  life  ;  but  the  proportion  of  children  sufferers  is  far  larger 
than  in  diabetes  mellitus. 

Age. — About  half  of  all  cases  are  in  patients  between  the  ages  of  ten  and  forty 
years,  but  of  366  cases  of  diabetes  insipidus,  embodied  in  the  published  tables  of 
four  observers  reproduced  by  D.  Gerhardt,  no  less  than  30  were  in  patients  between 
five  and  ten  years  of  age,  and  30  were  in  children  under  five  years  old. 

Sex. — Many  more  males  than  females  exhibit  the  disease,  but  among  children 
there  is  little,  if  any,  preponderance  of  males.  Of  twenty-nine  cases  in  children 
under  fifteen,  which  Eichhorn  collected,  and  in  which  the  sex  is  stated,  fourteen  were 
in  girls  and  fifteen  in  boys. 

Heredity. — In  some  families  the  malady  is  strongly  hereditary,  and  may  reappear 
frequently  in  members  of  successive  generations. 

The  quantity  of  urine  excreted  may  be  extremely  large,  even  as  much  as  20  to 
40  litres  (35  to  70  pints)  in  the  twenty-four  hours  ;  but  smaller  volumes,  such  as 
5  to  10  litres  (8  to  16  pints),  are  more  common. 

Owing  to  its  extreme  dilution,  the  urine  is  almost  colourless,  and  has  a  very 
low  specific  gravity,  usually  1-003  or  1-004,  occasionally  not  above  1-001.  Never- 
theless, the  output  of  solids  is  not  below  the  average,  and  may  even  be  in  excess 
thereof.  In  severe  cases  the  output  of  urine  may  be  considerably  in  excess  of  the 
intake  of  liquid  over  long  periods,  the  excess  representing  the  fluid  contained  in  solid 
foods.  The  output  by  the  skin  and  lungs  is  naturally  diminished.  Albumin  may 
be  present  in  the  urine  in  small  amount,  but  usually  is  absent.     Inosite  has  been 
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found  in  some  cases,  but  its  presence  has  probably  no  importance,  and  perhaps 
results  from  the  abundant  flushing  of  the  tissues. 

The  thirst,  which  is  the  more  distressing  symptom,  is  proportional  to  the  polyuria, 
as  far  as  can  be  judged. 

Primary  and  Secondary  Cases. — A  distinction  must  be  drawn  between  secondary 
or  symptomatic  cases,  in  which  the  polyuria  and  polydipsia  are  dependent  upon 
a  definite  lesion  of  the  central  nervous  system,  usually  of  the  brain,  and  primary 
ones,  in  which  there  is  no  evidence  of  any  organic  lesion  to  which  they  can  be 
ascribed.  From  the  clinical  standpoint  this  line  is  often  not  easy  to  draw  ;  the 
boundary  between  the  two  varieties  is  somewhat  blurred,  so  that  differentiation 
may  hardly  be  possible  during  life. 

Of  the  lesions  met  with  in  symptomatic  cases,  gummatous  meningitis  calls 
for  special  mention.  Amongst  others  are  tumours  in  various  situations,  and 
especially  in  the  neighbourhood  of  the  fourth  ventricle.  Such  lesions  usually 
manifest  themselves  by  revealing  or  localizing  signs,  such  as  paralysis  of  cranial 
nerves,  optic  neuritis,  or  bitemporal  hemianopia. 

The  onset  of  the  symptoms  may  be  sudden  or  gradual.  Sometimes  it  dates 
from  an  injury  to  the  head  or  from  some  grave  emotional  disturbance,  such  as 
a  severe  fright.  In  not  a  few  cases  of  children  the  onset  has  followed  a  specific 
fever  ;  in  others  no  exciting  cause  can  be  traced. 

In  one  group  of  cases,  persistent  diabetes  insipidus  is  associated  with  con- 
spicuous arrest  of  bodily  development,  a  form  of  infantilism  ;  so  that  a  boy  of 
sixteen  or  seventeen  may  present  the  appearance  of  a  child  of  seven.  As  a  rule 
there  is  no  corresponding  mental  arrest.  It  appears  probable  that  such  arrest 
of  development  is  rather  the  associated  result  of  a  common  cause  than  a  conse- 
quence of  the  urinary  anomaly  ;  for  the  polyuria  may  persist  for  years,  and  yet 
no  such  arrest  occur. 

Neurotic  or  neurasthenic  symptoms  may  be  present  ;  there  may  be  conspicuous 
anorexia  or  the  appetite  may  be  excessive.  Progressive  emaciation  may  occur 
both  in  primary  and  secondary  cases.  There  may  be  no  obvious  constitutional 
disturbance.  The  skin  is  dry,  but  the  saliva  is  not  necessarily  scanty.  Optic 
atrophy  has  been  observed  in  a  few  cases. 

Polydipsia  and  True  Diabetes  Insipidus. — There  can  be  little  doubt  that  a 
further  subdivision  of  the  so-called  "  primary  "  cases  is  necessary — into  those  in 
which  polyuria  is  the  chief  symptom,  and  those  in  which  it  is  secondary  to  undue 
thirst  or  a  morbid  habit  of  taking  liquid  in  excess.  Patients  of  the  one  class  are 
thirsty  because  they  pass  so  much  urine  ;  those  of  the  other  class  pass  so  much  urine 
because  they  drink  so  much. 

The  work  of  Erich  Meyer  throws  important  light  upon  this  distinction.  He 
found  that,  whereas  in  some  cases  the  administration  of  a  large  dose  of  sodium 
chloride  is  followed  by  a  depression  of  the  freezing-point  of  the  urine,  indicative 
of  increased  molecular  concentration,  in  others  the  dose  of  salt  causes  no  depression 
of  the  freezing-point,  but  a  conspicuous  increase  in  the  output  of  urine.  These 
latter  he  classes  as  examples  of  true  diabetes  insipidus,  the  essential  error  in  which 
he  holds  to  be  inability  on  the  part  of  the  kidneys  to  excrete  urine  of  more  than 
a  certain  very  low  concentration.  In  order  to  insure  the  excretion  of  the  solid 
waste,  enormous  volumes  of  water  are  required.  The  others  he  regards  as  examples 
of  primary  polydipsia.  Some  observations  carried  out  by  J.  E.  Eoberts  on  children 
under  the  writer's  care  tended  to  confirm  Erich  Meyer's  distinction,  which  was 
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based  upon  observations  of  adult  cases  ;  and  clinical  experience  shows  that,  whereas 
in  some  cases  a  judicious  limitation  of  the  liquid  intake  can  be  carried  out  without 
causing  distress,  and  with  only  good  results,  in  others  such  restriction  is  not  possible. 
In  cases  of  the  former  class  the  polyuria  is  usually  less  in  degree. 

Prognosis. — In  the  symptomatic  cases  the  prognosis  is  much  more  grave 
than  in  those  of  the  primary  group,  and  death  not  infrequently  results  from  the 
cerebral  lesion.  A  few  instances  are  on  record  in  which  death  has  occurred,  apart 
from  intercurrent  disease,  in  cases  of  the  primary  class.  The  symptoms  preceding 
the  fatal  ending  have  been  progressive  wasting  and  asthenia,  diarrhoea,  and  finally 
coma. 

In  neurotic  subjects,  and  when  the  disease  follows  some  definite  exciting  cause, 
rapid  improvement  may  occur,  and  even  recovery,  in  the  course  of  weeks  or  months. 
In  other  instances  the  polyuria  persists  for  many  years,  it  may  be  from  childhood 
on  into  adult  life,  without  any  serious  detriment  to  health.  Primary  polydipsia 
is  the  form  more  amenable  to  treatment. 

Speaking  generally,  the  prognosis  of  diabetes  insipidus  is  good  as  to  life,  unless 
it  be  secondary  to  a  serious  cerebral  or  meningeal  lesion,  but  less  favourable  as 
regards  recovery. 

Morbid  Anatomy. — In  secondary  cases  the  lesions  found  in  the  brain  are  of 
the  various  kinds  already  referred  to,  but  in  primary  cases  the  only  lesions  found 
are  those  of  a  fatal  intercurrent  disease  or  such  as  are  attributable  to  the  polyuria, 
including  hypertrophy  and  dilation  of  the  bladder,  and  in  some  cases  hypertrophy 
of  the  kidneys. 

Treatment. — The  treatment  of  diabetes  insipidus  is  not  attended  with  any 
conspicuous  success.  A  cautious  limitation  of  liquid  intake  may  be  tried,  but 
the  reduction  should  be  very  carefully  watched.  If  the  restriction  causes  any  real 
distress,  and  is  not  responded  to  by  a  corresponding  diminution  of  the  polyuria, 
it  should  not  be  persisted  with.  It  is  better  that  no  such  attempt  should  be  made 
than  that  it  should  be  injudiciously  carried  out.  In  some  cases,  which  are  probably 
of  the  polydipsia  variety,  satisfactory  improvement  is  effected.  Erich  Meyer  advised 
a  diet  poor  in  meat,  so  as  to  restrict  excretory  products.  A  salt-free  diet  may  be 
tried,  and  has  given  encouraging  results  in  some  cases  (von  Noorden).  General 
tonic  treatment,  fresh  air,  and  warm  clothing,  are  indicated.  Some  of  the  drugs  {e.g., 
opium)  which  have  been  recommended  are  such  as  one  hesitates  to  give  continuously 
to  children.  Valerian  may  be  tried,  but  too  much  should  not  be  expected  from 
medicinal  treatment. 
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GOVT. 

Although  the  diagnosis  of  gout  in  a  child  will  only  be  arrived  at  with  great  caution 
and  circumspection,  there  can  be  no  doubt  that  the  disease  does  occur.  The  best 
evidence  forthcoming  is  derived  from  the  fact  that  in  a  certain  number  of  cases 
the  first  of  a  long  series  of  definitely  gouty  attacks  has  occurred  during  the  patient's 
childhood.     In  such  cases  the  disease  has  usually  manifested  itself  in  one  parent 
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or  both.  The  occurrence  of  a  single  attack  of  inflammation  of  a  great  toe  joint 
in  a  child  does  not  justify  the  diagnosis,  even  although  the  affected  joint  may 
present  the  appearances  usually  seen  in  a  gouty  joint. 

Sir  A.  Garrod  narrates  the  case  of  a  girl  of  ten  who,  when  she  came  under  his 
care,  was  suffering  from  a  fourth  attack.  In  the  first  attack,  which  occurred  when 
she  was  seven  years  old,  the  joint  of  the  right  great  toe  suddenly  swelled,  was  red 
and  painful,  and  the  trouble  was  ascribed  to  a  sprain.  Two  years  later  there  was 
a  slight  return  in  the  same  joint,  and  this  was  followed,  after  a  further  interval  of 
nine  months,  by  a  third  more  severe  attack,  which  spread  to  the  dorsum  of  the 
foot.  When  seen  the  fourth  attack  was  commencing,  the  great  toe  was  hot  and 
shining,  whereas  the  rest  of  the  foot  was  cool.  Desquamation  occurred  later. 
The  urine  contained  no  albumin,  was  often  thick  on  cooling,  especially  at  about 
the  time  of  the  attacks.  Heredity  was  not  strongly  marked,  and  the  child  had 
never  taken  alcohol  in  any  form.  During  the  following  year  she  had  several 
attacks,  which  involved  one  knee  and  one  wrist.  The  same  author  refers  to  a 
second  case  in  a  girl  of  seven. 

Duckworth  records  the  case  of  a  man  of  fifty  who  had  had  many  attacks  of 
gout,  the  first  of  which  had  occurred  when  he  was  eleven  years  of  age.  Scudamore, 
who  expresses  some  scepticism  in  this  matter,  quotes  a  man  whose  mother 
suffered  from  gout,  who  "  narrates,  with  such  precision  as  to  demand  my  assent 
to  the  fact,  that  he  was  attacked  in  the  great  toe  at  eight  years  of  age."  He 
gives  a  table  showing  the  period  of  the  first  attack  in  515  cases.  In  one  case  the 
age  was  eight,  in  one  twelve,  and  in  one  fifteen. 

The  evidence  available  is  not  sufficient  to  permit  of  any  generalization  as  to 
the  character  of  gout  as  seen  in  children,  nor  of  the  formulating  of  any  special 
rules  as  to  its  treatment. 

REFERENCES. 

Gakkod,  Sir  A.  B.  :  Gout  and  Rheumatic  Gout,  third  edition,  1870,  p.  215. 
Duckworth,  Sir  D.  -.  A  Treatise  on  Gout,  1889,  p.  326. 
Scudamore,  Sir  C.  :  Gout  and  Gravel,  1823,  p.  63. 


INBORN  ERRORS  OF  METABOLISM. 

There  are  certain  rare  disorders  of  metabolism,  anomalies  rather  than  diseases, 
which,  since  they  are  in  almost  all  cases  congenital,  and  persist  throughout  the 
patient's  life,  are  as  often  met  with  in  children  as  in  adults.  Therefore  it  is  desirable 
that  a  brief  account  of  them  should  be  included  in  a  work  on  diseases  of  children. 
Such  anomalies  are  very  rare,  and  it  is  probable  that  we  are  only  acquainted 
with  a  few  out  of  many  examples,  and  only  with  those  which  advertise  their  presence 
in  some  conspicuous  way.  They  are  wont  to  occur  either  in  several  children  of 
normal  parents,  or  may  be  traced  through  several  generations  of  a  family. 

Those  which  call  for  mention  here  are  alkaptonuria  and  cystinuria.  Pentosuria 
— the  condition  in  which  arabinose,  a  pentose  sugar,  is  continuously  excreted  in 
the  urine,  and  which  has  no  obvious  connection  with  glycosuria  and  diabetes — 
is  probably  a  member  of  the  group,  but  has  not  hitherto  been  detected  in  young 
children. 

The  writer  has  recently  had  under  observation  a  boy  of  eight  who  has  suffered 
from   steatorrltwa  from   birth.     His   motions  contain  liquid  fat,   which   solidifies 
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on  cooling,  but  he  shows  no  other  signs  of  disease  of  the  pancreas  or  other  organ. 
Another  child  of  the  family  showed  the  same  peculiarity  from  birth,  and  there  is 
reason  to  believe  that  we  have  here  another  metabolic  anomaly  of  the  class  under 
consideration.  We  may  expect  that  in  time  many  other  such  anomalies  will  be 
recognized. 

It  is  obvious  that  an  error  in  chemistry  which  may  persist  throughout  a  long 
life  must  be  in  itself  little  harmful,  but  in  the  case  of  cystinuria  the  tendency  to 
the  production  of  urinary  calculi  brings  real  dangers  in  its  train. 

Alkaptonuria. — This  anomaly  is  characterized  by  the  excretion  of  urine  which, 
although  it  appears  normal  when  freshly  passed,  soon  darkens  on  exposure  to  air, 
passing  through  various  shades  of  brown  to  actual  blackness.  Fabrics  moistened 
with  such  urine  become  deeply  stained,  especially  when  dried  at  the  body  tempera- 
ture, a  peculiarity  which  calls  attention  to  the  condition  even  in  young  infants. 
Darkening  occurs  much  more  quickly  in  the  presence  of  an  alkali,  and  is 
attended  by  absorption  of  oxygen.  As  the  urine  stands,  it  tends  to  darken  from 
the  surface  downwards.  The  urine  reduces  Fehling's  solution  readily  when  the 
mixture  is  heated,  and  reduces  an  ammoniacal  solution  of  silver  nitrate  in  the  cold. 
With  Nylander's  reagent,  darkening  occurs  from  the  action  of  the  alkali,  but  no 
black  precipitate  falls.  Hence  alkaptonuria  is  apt  to  be  mistaken  for  glycosuria, 
and  its  subjects,  on  that  account,  to  be  rejected  when  applying  for  insurance. 
When  a  very  dilute  solution  of  ferric  chloride  is  added  to  such  urine  drop  by  drop, 
a  deep  blue  colour  appears  for  a  moment  as  each  drop  falls.  If  the  reagent  be  too 
concentrated,  oxidation  occurs  too  quickly,  and  this  very  characteristic  reaction 
is  not  obtained.  The  reducing  substance  is  not  a  carbohydrate,  but  an  aromatic 
acid,  homogentisic  or  hydroquinone-acetic  acid,  and  its  presence  is  due  to  a  defect 
in  the  katabolism  of  the  tyrosin  and  phenyl-alanin  fractions  of  the  proteins  of  the 
food  and  tissues.  The  large  amount  of  investigation  which  has  been  devoted  to 
this  subject  has  thrown  much  light  upon  the  nature  of  the  metabolic  error  and 
upon  the  katabolism  of  proteins. 

Alkaptonuria  may  make  its  appearance  in  several  members  of  a  family  in 
which  no  such  peculiarity  is  known  to  have  occurred  previously.  In  a  large  pro- 
portion of  such  cases  the  parents  are  cousins,  and  this  and  other  peculiarities  of 
its  incidence  are  best  explained  by  the  Mendelian  theory  of  heredity,  and  on  the 
assumption  that  this  error  of  metabolism  is  a  recessive  characteristic. 

Alkaptonuric  children  grow  and  thrive  like  normal  children,  with  no  symptom 
save  occasionally  a  slight  dysuria.  In  later  life  they  tend  to  develop  the  peculiar 
staining  of  cartilages  and  other  tissues  known  as  "ochronosis " — a  phenomenon  which 
may  also  result  from  applications  of  carbolic  dressings  to  indolent  ulcers  over 
long  periods  of  years.  Moreover,  chronic  changes  in  joints,  of  the  osteo-arthritic 
variety,  have  been  observed  in  elderly  alkaptonurics  often  enough  to  suggest  a 
causal  connection.  No  special  treatment  is  called  for,  and,  although  the  output 
of  homogentisic  acid  can  be  conspicuously  reduced  by  limitation  of  the  protein 
intake,  such  dietetic  treatment,  if  long  continued,  would  be  calculated  to  do  more 
harm  than  the  anomaly  itself. 

Cystinuria. — It  is  probable  that  in  the  great  majority  of  cases  cystinuria  is 
a  congenital  anomaly,  in  virtue  of  which  a  portion  of  the  sulphur-containing 
fraction  of  proteins,  cystin,  is  excreted  unchanged  in  the  urine.  The  condition 
is  recognized  by  microscopical  examination  of  the  sediment,  which  consists  of 
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characteristic  hexagonal  plates,  the  crystals  of  cystin,  and  by  the  calculous  troubles 
to  which  the  victims  of  cystinuria  are  unfortunately  so  liable. 

The  first  cystin  calculus,  recognized  by  Wollaston  in  1810,  was  removed  from 
the  bladder  of  a  young  child,  and  instances  are  known  in  which  cystinuria  has  been 
transmitted  through  several  generations,  and  has  occurred  in  several  children  of 
a  family.  In  a  family  observed  by  Cohn,  no  less  than  seven  of  a  family  of  twelve 
children  of  a  cystinuric  father  presented  the  anomaly  ;  and  Abderhalden  has 
recorded  the  case  of  a  child  dying  at  the  age  of  twenty-one  months,  a  member  of 
a  family  in  which  cystinuria  had  shown  itself  in  three  successive  generations,  in 
whose  tissues  and  viscera  abundant  deposits  of  cystin  were  found.  In  some  cases 
of  cystinuria  other  protein  fractions  besides  cystin  have  been  excreted  in  the  urine 
intact,  such  as  tyrosin  and  leucin  ;  and  in  not  a  few  instances  the  urine  has  con- 
tained in  addition  the  diamines  cadaverin  and  putrescin,  derived  from  the  protein 
fractions  lysin  and  arginin  respectively. 

No  satisfactory  treatment  of  cystinuria  has  been  devised.  Some  have  advo- 
cated the  administration  of  alkalies,  in  the  hope  of  retaining  the  cystin  in  solution, 
and  so  diminishing  the  tendency  to  calculus  formation,  and  there  is  evidence 
that  restriction  of  protein  foods  tends  to  diminish  the  output  of  cystin  in  the 
urine.  Save  for  the  risk  of  calculus  formation,  this  metabolic  anomaly  appears  to  be 
harmless,  but  the  inveterate  tendency  to  form  calculi  which  many  of  its  victims 
exhibit,  which  is  usually,  if  not  always,  associated  with  infection  of  the  urinary 
tract,  gives  it  a  very  real  and  grave  clinical  importance. 
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ACETONMMIA— ACIDOSIS. 

The  disturbance  of  metabolism  which  is  spoken  of  as  "  acetonemia,"  and 
which  is  manifested  by  the  excretion  in  the  urine  of  acetone,  aceto-acetic  acid,  and 
/J-oxybutyric  acid,  is  much  more  readily  induced  in  children  than  in  adults. 

In  adults  acetonuria  is  induced  by  abstinence  from,  or  deprivation  of,  food, 
or  by  elimination  of  carbohydrates  from  the  diet,  and  may  be  regarded  as  an  effect 
of  carbohydrate  starvation.  It  is  met  with  in  its  most  pronounced  form  in  severe 
cases  of  diabetes.  Diabetics  suffer  from  carbohydrate  starvation  in  virtue  of 
the  diminution  of  their  power  of  utilizing  carbohydrates,  and  the  acetonuria  is 
increased  when  they  are  placed  upon  a  strict  diet,  owing  to  withdrawal  of  such 
carbohydrate  as  even  they  are  able  to  utilize. 

In  children  acetonuria  is  induced  by  very  trifling  causes,  and  in  its  slighter 
forms  may  result  from  apparently  insignificant  changes  of  dietary.  Thus, 
R.  S.  Frew,  who  has  recently  published  the  results  of  the  examination  for  acetone 
of  the  urine  of  more  than  600  children  admitted  to  the  wards  of  the  Hospital  for 
Sick  Children,  found  acetone,  in  larger  or  smaller  quantities,  hi  the  urine  of  no 
less  than  61-6  per  cent,  of  the  patients  during  the  three  or  four  days  following  their 
admission.  The  maximum  reaction  was  as  a  rule  obtained  in  specimens  passed 
some  thirty-six  hours  after  the  child  was  admitted,  and  after  that  time  the 
acetonemia  tended  to  disappear.     An  analysis  of  his  observations  showed  that  the 
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acetonsemia  following  admission  to  hospital  bore  no  obvious  relation  to  the  diseases 
from  which  the  patients  were  suffering ;  that  it  was  more  readily  induced  in 
younger  than  in  older  children,  but  in  children  under  one  year  it  was  relatively 
less  frequent,  except  in  cases  in  which  a  change  from  breast  feeding  to  artificial 
feeding  had  occurred  on  admission  to  hospital.  Frew  attributes  the  temporary 
acetonemia  to  change  of  diet,  and  to  a  temporary  loss  of  power  of  assimilating 
carbohydrates  due  to  such  change.  After  some  three  or  four  days  the  child's 
digestion  becomes  adapted  to  the  change  of  diet,  the  more  readily  the  less  the 
change,  and  this  explains  the  relative  immunity  of  infants,  whose  diet  consists 
almost  wholly  of  milk.  In  older  children  the  acetonsemia  cannot  be  ascribed 
to  any  reduction  in  the  quantity  of  carbohydrate  food  given,  but  to  a  change  in 
its  quality. 

Among  the  morbid  conditions  in  which  the  more  severe  forms  of  acetonsemia 
are  observed  in  children  are  those  in  which  vomiting  is  a  conspicuous  symptom, 
such  as  that  obscure  affection  to  which  the  name  of  cyclic  vomiting  is  applied,  and 
the  very  grave  state  known  as  delayed  chloroform-poisoning,  which  may  follow 
the  administration  of  other  anaesthetics  besides  chloroform.  It  were  easy  to 
ascribe  the  effect  to  starvation  resulting  from  the  rejection  of  all  food,  but  there 
are  serious  difficulties  in  connection  with  such  an  explanation,  not  the  least  of 
which  is  presented  by  the  fact  that  in  some  cases  of  persistent  vomiting  in  children 
acetonsemia  is  absent,  whereas  in  others  its  appearance  is  simultaneous  with,  or 
may  even  precede,  the  onset  of  the  vomiting. 

Acetonsemia  is  a  prominent  symptom  in  some  cases  of  pneumonia  and  broncho- 
pneumonia in  children.  Occasionally  the  odour  of  acetone  is  detected  in  the  breath, 
and  it  has  appeared  to  the  writer  that  there  is  a  close  association  between  the 
acetonsemia  and  the  drowsiness  and  apathy  which  the  patients  not  uncommonly 
exhibit. 

In  diabetic  children  acetonsemia  is  usually  pronounced,  and  one  is  inclined  to 
believe  that  the  specially  grave  course  of  diabetes  in  children,  and  the  shortness  of 
the  period  which  often  elapses  between  the  appearance  of  the  diabetic  symptoms 
and  the  supervention  of  coma  in  young  subjects,  may  be  due  in  great  part  to 
the  readiness  with  which  acetonsemia  is  induced  in  them. 

The  administration  of  large  doses  of  drugs  of  the  salicylic  group  may  be 
mentioned  as  another  important  cause  of  acetonsemia  in  children. 

The  Detection  of  Acetonemia. — As  has  been  mentioned  already,  the  odour 
of  the  patient's  breath  may  proclaim  the  presence  of  acetonsemia,  but  the  examina- 
tion of  the  urine  reveals  much  slighter  grades  of  the  condition. 

For  the  detection  of  acetone  in  urine  Rothera's  test  is  to  be  preferred  to  others. 
It  is  carried  out  as  follows  :  5  c.c.  of  the  urine  are  saturated  with  ammonium 
sulphate  by  shaking  it  with  the  crystalline  salt ;  2  c.c.  of  a  solution  of  ammonia 
are  added,  and  afterwards  a  few  drops  of  a  5  per  cent,  solution  of  sodium  nitro- 
prusside.  If  acetone  be  present,  the  liquid  acquires  a  rich  purple  colour,  and  the 
length  of  the  interval  before  the  colour  appears,  and  the  intensity  of  the  tint, 
afford  some  indication  of  the  quantity  of  acetone  present.  It  is  more  convenient 
to  add  to  the  urine  an  equal  quantity  of  a  saturated  solution  of  ammonium 
sulphate,  instead  of  saturating  with  the  solid  salt,  a  simplification  which  does  not 
impair  the  delicacy  of  the  test. 

For  the  detection  of  aceto-acetic  acid  the  well-known  test  of  Gerhardt  is  em- 
ployed— namely,  the  appearance  of  a  brown  or  purple  colour  when  a  solution  of 
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ferric  chloride  is  added  to  the  urine.  It  must  be  remembered  that  the  salicylic 
drugs  yield  a  similar  reaction  ;  however  aceto-acetic  acid  is  destroyed  if  the  urine 
be  heated  for  a  few  minutes  in  a  water-bath,  whereas  salicyluric  acid  is  not  affected 
by  such  treatment. 

No  clinical  test  for  the  detection  of  /8-oxybutyric  acid  is  available,  and  recourse 
to  somewhat  complicated  laboratory  methods  is  necessary. 

In  the  slightest  cases  evidence  of  the  presence  of  traces  of  acetone  alone  may 
be  obtained,  and  the  iron  reaction  may  fail.  In  the  most  severe  cases  all  three 
members  of  the  group  are  present,  abundance  of  /3-oxybutyric  as  well  as  aceto- 
acetic  acid.  Adults  with  severe  diabetic  acetonsemia  may  excrete  as  much  as 
30  to  70  grammes  of  /?-oxybutyric  acid  in  the  course  of  twenty-four  hours. 

Symptoms. — It  is  believed  that  the  symptoms  of  acetonsemia  are  not  due  to 
any  specific  toxic  effects  of  the  members  of  the  acetone  group,  but  rather  to  the 
action  of  the  aceto-acetic  and  ^3-oxybutyric  acids  as  acids,  causing  depletion  of 
the  fixed  alkalies  of  the  tissues.  The  organism  averts  this  drain  of  alkalies  to  some 
extent  by  supplying  ammonia  for  neutralization,  a  well-known  protective  mechan- 
ism which  is  also  called  into  play  when  any  acid  is  administered  in  excess.  Hence 
a  greatly  increased  excretion  of  ammonia  in  the  urine  accompanies  acetonsemia, 
and  its  amount  affords  some  measure  of  the  degree  of  acidosis. 

The  symptoms  which  accompany  the  more  severe  degree  of  acetonsemic  acidosis, 
whatever  its  cause,  are  those  which  are  seen  in  diabetic  coma,  with  conspicuous 
loss  of  eyeball  tension,  and  that  peculiar  form  of  slow,  deep  breathing  to  which 
Kussmaul  gave  the  appropriate  name  of  "  air-hunger."  Except  in  diabetic  cases, 
the  stage  of  actual  coma  is  very  seldom  reached. 

In  most  conditions  in  which  fatal  acetonsemia  is  met  with,  the  liver  is  found 
at  an  autopsy  to  be  the  seat  of  a  pronounced  fatty  change,  and  this  is  a  particu- 
larly prominent  feature  in  "  delayed  chloroform-poisoning."  It  is  still  very 
uncertain  in  what  relationship  the  changes  in  the  liver  and  the  acetonsemia  stand 
to  each  other.  It  has  been  held  by  some  that  the  change  in  the  liver  is  the  exciting 
cause  of  the  metabolic  disturbance,  and  of  the  resulting  acidosis  ;  others  main- 
tain that  the  change  in  the  liver  and  the  acetonsemia  are  alike  results  of  toxic 
influences  exerted  upon  the  tissues  ;  and,  lastly,  it  is  suggested  that  the  hepatic 
lesion  is  a  result  of  the  acidosis.  Our  knowledge  does  not  yet  suffice  to  enable 
us  to  decide  between  these  several  explanations. 

Treatment. — Two  methods  of  treatment  are  available  in  cases  of  acetonsemia — 
viz.,  the  administration  of  carbohydrates  in  easily  assimilable  form,  such  as 
glucose  or  lsevulose,  and  the  administration  of  alkalies  to  neutralize  the  excess 
of  acids.  In  cases  of  persistent  vomiting,  glucose  may  be  given  in  enemata.  In 
diabetic  cases  a  relaxation  of  diet  is  indicated,  but  the  result  of  such  relaxation  is 
usually  disappointing. 

Alkali  is  best  administered  in  the  form  of  sodium  bicarbonate,  either  in  large 
doses  by  the  mouth  or  per  rectum,  or  by  the  infusion  of  a  3  per  cent,  solution 
of  the  salt.  Such  treatment  is  more  effectual  in  averting  the  symptoms  of  acidosis 
than  in  combating  them  when  developed,  and,  accordingly,  when  there  is  any 
cause  to  anticipate  the  development  of  acetonsemia,  as  during  reduction  of  diet 
in  a  diabetic  case,  sodium  bicarbonate  should  be  freely  administered  as  a  safe- 
guard. Large  doses  of  salicylates,  especially  when  given  to  children,  should  be 
guarded  by  still  larger  doses  of  sodium  bicarbonate.     Steps  should  also  be  taken 
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to  correct  a  tendency  to  constipation,  which  appears  to  favour  the  development 
of  acidosis.  Similar  measures  may  be  adopted  as  a  preparation  for  the  adminis- 
tration of  an  anaesthetic  to  a  child,  in  the  hope  that  the  risk  of  delayed  anaesthetic 
poisoning  will  thereby  be  diminished. 

The  best  results  are  obtained  in  cases  in  which  the  acidosis  is  due  to  an  ex- 
traneous toxic  substance,  such  as  a  salicylic  drug,  the  administration  of  which 
can  be  stopped.  In  cases  of  delayed  anaesthetic  poisoning  the  effects  of  treatment 
are  wont  to  be  very  disappointing. 
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LITHURIA. 

Deposits  of  urates  and  crystals  of  uric  acid  are  common  in  the  urine  of 
children.  Even  infants  often  excrete  minute  crystals  of  uric  acid  which  may  be 
grouped  into  mat -like  collections  or  may  form  soft  calculous  masses. 

R.  A.  Gibbons  (Med.-Chir.  Trans.,  1896,  lxxix.  41)  has  described  attacks  of 
renal  colic  in  infants,  mostly  boys,  followed  by  the  passage  of  large  numbers  of 
crystals  of  uric  acid,  and  of  soft  masses  of  such  crystals  held  together  by  mucus. 
The  symptoms  observed  were  paroxysms  of  abdominal  pain,  recurring  at  short 
intervals,  with  tenderness  over  one  kidney  and  retraction  of  the  testicle  of  the 
same  side.  In  addition  to  the  crystals  of  uric  acid,  the  urine  contained  small 
quantities  of  albumin  and  blood-corpuscles.  Gibbons  gives  the  notes  of  six  cases 
in  all,  but  the  condition  must  be  a  very  uncommon  one,  and  it  will  be  necessary, 
when  confronted  with  such  cases,  to  exclude  infection  of  the  urinary  tract  by 
Bacillus  coli,  which  may  produce  somewhat  similar  symptoms. 

The  writer  has  met  with  a  few  cases  of  hsematuria  in  infants,  associated  with, 
and  probably  due  to,  excretion  of  crystalline  uric  acid.  In  the  cases  in  question 
there  was  no  reason  to  suspect  infantile  scurvy,  which  usually  is  accompanied  by 
hsematuria  of  greater  or  less  degree. 

In  cases  of  infants  who  pass  crystalline  uric  acid,  dietetic  treatment  is  out  of 
the  question,  and  milk  is  practically  purin-free  ;  but  older  children  may  be  placed 
on  a  diet  poor  in  purin  substances,  with  a  view  to  reducing  the  exogenous  uric 
acid.     Of  drugs,  alkalies,  such  as  potassium  bicarbonate  or  citrate,  are  indicated. 


OXALVRIA. 

The  familiar  octahedral  crystals  of  calcium  oxalate  are  frequently  present  in 
the  urine  of  children.  They  may  form  an  opaque  white  layer  upon  the  surface 
of  the  nubecula,  and  cling  to  and  emphasize  the  grease  marks  upon  the  inner 
surface  of  the  containing  glass. 

It  is  uncertain  whether  such  oxaluria  is  ever  due  to  a  metabolic  error,  mani- 
fested by  an  increased  excretion  of  endogenous  oxalic  acid.  It  is  certain  that 
the  deposits  may  occur  apart  from  excessive  output,  as  the  result  of  conditions 
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unfavourable  to  the  holding  of  calcium  oxalate  in  solution,  such  as  diminished 
acidity,  or  the  abundant  presence  of  calcium  salts,  and  scanty  presence  of  salts 
of  magnesium.  It  is  probable  that  in  most  instances  the  deposition  of  oxalate 
crystals  is  due  to  dietetic  causes  ;  and  when  rhubarb  has  been  freely  eaten,  the 
abundant  excretion  of  calcium  oxalate  which  results  may  be  attended  by  conspicuous 
haematuria.  The  possibility  of  such  an  origin  should  be  thought  of  in  connection 
with  any  obscure  case  of  haematuria,  either  in  a  child  or  an  adult.  In  some  persons 
the  eating  of  rhubarb  is  always  followed  by  haematuria. 

However,  the  chief  importance  of  oxaluria  is  due  to  the  fact  that  it  is  a  common, 
if  not  the  commonest,  component  of  urinary  calculi. 

Treatment,  when  called  for,  should  be  directed  to  the  limitation  of  the  intake 
of  oxalic  acid,  mainly  by  reduction  of  vegetable  foods,  and  to  the  increase  of 
magnesium  and  decrease  of  calcium  in  the  urine.  The  vegetables  chiefly  to  be 
avoided  are  rhubarb  and  spinach.  Tea  and  cocoa  also  are  rich  in  oxalate, 
whereas  coffee  has  the  advantage  of  being  poor  in  oxalate  and  lime,  and  rich 
in  magnesium.  Some  vegetables,  such  as  cauliflower  and  cabbage,  which  contain 
little  oxalate,  are  rich  in  lime  and  poor  in  magnesium.  Peas,  beans,  potatoes, 
and  apples,  on  the  other  hand,  fulfil  both  requirements.  In  the  treatment  of 
children,  a  difficulty  is  created  by  the  fact  that  milk  and  eggs  are,  of  all 
foodstuffs,  those  which  contain  most  lime.  Meats  of  all  kinds  fulfil  the  required 
conditions,  and  may  be  taken  freely.  However,  it  is  only  in  exceptional  cases 
that  children  need  to  be  dieted  on  account  of  oxaluria,  save  by  the  exclusion  of 
rhubarb  from  the  diet. 

PHOSPHATURIA. 

When  a  patient  passes  urine  which  is  alkaline  from  excess  of  fixed  alkali,  and 
not  as  the  result  of  ammoniacal  decomposition,  and  turbid  from  precipitation  of 
earthy  phosphates,  he  is  said  to  suffer  from  phosphaturia.  The  name  is  an 
unfortunate  one,  because  there  is  no  excessive  output  of  phosphoric  acid  in  such 
cases  ;  indeed,  such  an  excess  would  render  the  urine  unduly  acid,  and  effectually 
prevent  precipitation  of  earthy  phosphates. 

Healthy  persons  frequently  pass  alkaline  urine  some  hours  after  a  meal,  during 
the  period  of  the  so-called  "  alkaline  tide,"  and  vegetivorous  animals  habitually 
pass  such  urine.  A  like  effect  is  produced  by  an  increased  intake  of  alkali  in 
mineral  waters  or  medicines,  and,  again,  may  result  from  a  relative  diminution 
of  acids,  as  when  the  hydrochloric  acid  of  the  gastric  juice  is  lost  by  vomiting. 

When  the  phosphaturia  is  continuous,  and  is  not  to  be  explained  in  any  of 
the  above  ways,  some  underlying  cause  is  to  be  sought  for.  It  is  generally  con- 
ceded that  the  influence  of  the  nervous  system  has  an  important  share  in  the  causa- 
tion of  many  cases,  and  the  phosphaturia  of  neurasthenic  individuals,  and  of  those 
who  suffer  from  continued  worry  or  overwork,  is  a  well-recognized  variety.  The 
apprehension  which  this  relatively  unimportant  symptom  causes  to  such  patients 
tends  to  aggravate  the  primary  morbid  condition,  for  phosphaturia  is  wonb  to 
assume  a  wholly  undue  importance  in  their  minds. 

Calcaruria. — There  is  a  variety  of  phosphaturia,  met  with  in  children,  which 
calls  for  special  attention.  This  form,  originally  described  by  Sendtner,  has  been 
thoroughly  investigated  by  Soetbeer,  who  showed  that  the  cause  of  the  alkalinity 
ol  the  urine  is  an  increased  excretion  of  calcium  by  the  kidneys,  in  virtue  of  which 
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the  urine  is  alkaline  and  throws  down  an  abundant  deposit  of  normal  calcium 
phosphate,  on  which  account  medical  advice  is  sought.  In  a  comparative 
investigation  carried  out  upon  a  normal  and  a  phosphaturic  child,  the  urine  of 
the  latter  was  found  to  contain  nearly  three  times  as  much  calcium  as  that  of 
the  former.  In  normal  persons  the  bulk  of  the  calcium  is  excreted  by  way  of  the 
intestine,  and  only  a  comparatively  small  fraction  by  the  kidneys.  In  the  cases 
in  question  this  ratio  was  disturbed,  and  although  the  daily  output  of  calcium  was 
not  increased,  a  relatively  large  proportion  of  it  was  excreted  by  the  kidneys. 
Soetbeer  ascribes  the  impairment  of  the  intestinal  excretion  to  a  colitis,  and  regards 
the  urinary  abnormality  as  merely  a  secondary  result  of  the  intestinal  disorder. 
However,  as  Langstein  has  shown,  it  is  by  no  means  possible  to  class  all  cases 
of  phosphaturia  in  children  in  this  group,  and  he  has  met  with  "  calcaruria,"  to 
employ  the  uncouth  name  suggested  by  Soetbeer,  in  cases  in  which  there  were  no 
clinical  evidences  of  intestinal  disturbance.  Nor  is  calcaruria  met  with  in  children 
alone. 

Treatment. — In  cases  of  phosphaturia  of  the  nervous  varieties,  tonic  drugs 
and  hygienic  measures  directed  to  the  improvement  of  the  general  health,  and  to 
increase  of  nervous  stability,  are  called  for  ;  but  the  effects  of  treatment  are  often 
disappointing.  Acids  may  be  given,  and,  as  R.  Hutchison  has  pointed  out,  the 
most  efficient  of  these  is  acid  sodium  phosphate.  A  drachm  or  two  of  the  salt 
may  be  dissolved  in  a  pint  of  water,  and  the  solution  may  be  given  in  frequently 
repeated  small  doses. 

The  best  results  of  treatment  are  obtained  in  cases  of  calcaruria,  in  which  the 
urine  may  usually  be  restored  to  its  natural  condition  by  limiting  the  intake  of 
calcium  by  regulation  of  diet.  The  foodstuffs  richest  in  calcium  are  milk  and  eggs, 
whereas  meats,  farinaceous  foods,  and  those  vegetables  which  are  poor  in  calcium, 
such  as  potatoes,  and  apples,  peas,  beans,  and  carrots,  may  be  taken  freely.  If 
there  be  any  symptoms  indicative  of  intestinal  disorder,  treatment  should  also  be 
directed  to  restoring  a  normal  condition  of  the  bowel. 
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CHAPTER  XII 

DISEASES  OF  THE  GENITOURINARY  SYSTEM 
J.  S.  FOWLER 

The  Urine  in  Health  and  Disease  :  Nephritis— continued  : 

Postural  Albuminuria.  Chronic  Interstitial  Nephritis. 

Hematuria.  Nephritis  in  Older  Children. 

hemoglobinuria.  uriemia. 

Pyuria.  Bacterial    Infections    op    the    Urinary 
Enuresis.  Tract. 

Malformations  and  Malpositions  of  the      Tumours  op  the  Kidney. 

Kidneys  :  Urinary  Calculus. 

Floating  Kidney.  Tuberculosis  of  the  Kidney. 

Cystic  Kidney.  Malformations  of  the  Bladder  and  the 

Hydronephrosis.  Genital  Organs. 

Nephritis  :  Orchitis.     Epididymitis. 

Nephritis  in  Infancy.  Vulvo-Vaginitis. 

THE  URINE  IN  HEALTH  AND  DISEASE. 

The  kidneys  are  functionally  active  during  the  later  weeks  of  intra-uterine  life, 
and  tlie  bladder  has  been  found  distended  with  urine  at  birth.  According  to 
Ballantyne,  it  contains  little  urea  (0-15  per  cent.),  uric  acid  in  relatively  large 
amount,  chlorides,  creatinin,  and  sometimes  albumin.  During  the  first  two  or 
three  days  of  life  the  secretion  of  urine  is  scanty,  and  none  may  be  passed  during  the 
first  twenty-four  hours.  The  urine  which  is  passed  immediately  after  birth  is 
usually  pale-coloured  and  clear  ;  from  the  first  day  onward,  however,  until  the 
eighth  or  tenth  day,  it  is  darker  and  somewhat  turbid.  Thereafter  it  again 
becomes  clear,  and  has  a  pale  yellow  colour,  which  slowly  darkens  as  childhood 
advances.  The  turbid  darker  urine  of  the  first  week  or  ten  days  corresponds 
with  the  period  of  uratic  infarcts  and  albuminuria  of  the  new-born  (see  Chapter  I., 
p.  76). 

Quantity  of  Urine  at  Different  Ages. — After  the  first  few  days  of  life  the  quantity 
of  urine  secreted  is  relatively  greater  than  in  the  adult.  The  variations  are,  how- 
ever, considerable,  and  most  of  the  figures  given  are  only  approximations  to  an 
average.  In  a  series  of  eleven  children  from  twelve  to  twenty-four  months,  none 
of  whom  were  suffering  from  any  disease  calculated  to  affect  the  kidneys,  and 
all  under  the  same  conditions  in  hospital,  the  urine  was  carefully  collected  for  a 
period  of  forty-eight  hours.  The  daily  quantity  varied  from  7 J  to  19  ounces, 
with  an  average  of  11 J  ounces.  In  some  older  children  the  results  were  nearly 
as  variable. 
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The  following  table  gives  an  idea  of  the  normal  limits  of  variation  : 


Age. 

Minimum. 

Maximum. 

C.C. 

Oz. 

C.C. 

Oz. 

1st  day 

2 

0-70 

61 

2-1 

2nd  „       . . 

11 

0-38 

145 

5-1 

3rd 

13-3 

0-47 

171 

6-0 

4th   „       .. 

17-5 

0-60 

179 

6-3 

5th   „       .. 

22-5 

0-80 

222 

7-8 

6th   „       .. 

70 

2-50 

280 

9-8 

7th 

93 

3-30 

338 

11-9* 

1st  month 

150 

5-30 

400 

14-0 

2nd  to  5th  month 

210 

7-40 

500 

17-5 

6th    ,,    12th     ,, 

250 

8-70 

600 

21-0 

2nd  ,,   4th  year 

500 

17-50 

800 

28-0 

5th    ,,   7th     ,,    .. 

600 

21  '00 

1200 

42-0 

8th    ,,   14th  „    .. 

1000 

35-00 

1500 

52-5f 

*  Reusing. 


t  Holt. 


While  the  quantity  of  urine  depends  to  a  considerable  extent  on  the  amount 
of  fluid  taken,  the  ratio  to  the  intake  of  milk  is  less  in  breast  than  in  artificially 
fed  infants.  Still  has  worked  out  a  formula  for  calculating  the  average  quantity 
of  urine  passed  by  a  child  from  the  fourth  year  onwards  :  Multiply  the  age  in  years 
by  2-5  ;  the  product  is  the  daily  amount  in  ounces.  This  formula  gives  a  some- 
what lower  average  than  the  above  table. 

Frequency  of  Micturition.' — The  younger  the  child  the  more  frequent  is  urina- 
tion. During  the  first  two  years  a  child  may  pass  urine  every  hour  when  awake, 
and  retain  it  for  from  two  to  six  hours  during  sleep  ;  during  the  third  year  it  is 
passed  every  two  or  three  hours  during  the  day,  and  may  be  retained  eight  or 
nine  hours  at  night.  Normally,  control  of  the  act  is  gained  about  the  end  of  the 
second  year. 

Reaction. — In  the  newly -born  infant  the  reaction  is  nearly  always  acid,  and 
often  markedly  so,  especially  during  the  infarction  period — (acid  108,  neutral  11, 
alkaline  0 — Flensburg).     Throughout  the  rest  of  infancy  it  is  faintly  acid  or  neutral. 

Specific  Gravity. — After  birth  the  specific  gravity  rises ;  by  the  sixth  day  it 
has  fallen,  but  then  rises  steadily  until  puberty.  Holt's  collected  table  shows 
this  : 

1  to  3  days 1-010  to  1-012 


4  to  10  days 

10  days  to  6  months 

6  months  to  2  years 

2  to  8  years 

8  to  14  years 


1-004 
1-004 
1-006 
1-008 
1-012 


1-008 
1-010 
1-012 
1-016 
1-020 


Urine  of  the  Infarct  Period.— What  may  conveniently  be  called  the  "infarct 
urine  "  is  that  which  is  excreted  during  the  first  eight  or  ten  days  of  life.  It 
differs  considerably  from  the  urine  of  other  age  periods,  and  these  differences  are 
due  to  the  adjustments  which  are  now  taking  place  between  the  fcetal  organs 
and  their  extra-uterine  environment.  The  urine  of  this  period  has  been  studied 
by  many  investigators,  who,  though  they  have  demonstrated  its  main  features 
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have  not  succeeded  in  fully  explaining  them.  Infarct  urine  is  somewhat  dark- 
coloured,  leaving  a  yellowish  stain  and  slight  sandy  deposit  on  the  napkins  ;  it 
often  contains  albumin,  and  sometimes  casta. 

Albuminuria  in  the  New-born. — Traces  of  albumin  are  very  frequently  present 
in  the  urine  of  young  infants.  Flensburg  examined  the  urine  of  155  infants  daily 
for  the  first  fortnight,  and  found  albumin  constantly  present  during  the  first  four 
days,  and  occasionally  up  to  the  fourteenth.  The  occurrence  of  albuminuria  seems 
to  be  uninfluenced  by  the  nature  of  the  labour,  the  sex  of  the  child,  the  stage  of  de- 
velopment, or  the  parity  of  the  mother.  It  coincides  generally  with  the  occurrence 
of  infarcts,  and  is  usually  most  abundant  if  there  is  a  copious  deposit  of  urates,  but 
infarcts  occur  without  albuminuria,  and  vice  versa.  Albumin  persists  after  the 
infarcts  are  gone.  The  nature  of  the  albuminous  substance  is  unknown  ;  some 
state  that  it  is  mucin,  but  Flensburg  regards  it  as  a  nucleo-albumin,  and  Langstein 
as  albumin  or  globulin.     It  has,  however,  no  clinical  significance. 

Casts. — Hyaline  casts  are  not  uncommon  during  this  period.  It  seems  that 
during  fcetai  life  an  albuminous  substance  accumulates  in  some  of  the  renal  tubules, 
and  is  excreted  as  casts.  These  are  not  signs  of  nephritis,  and  apparently  form 
the  basis  of  the  urate  infarcts  as  mentioned  below.  Granular  casts  may  also 
occur. 

Infarcts. — On  splitting  open  the  kidney  of  a  newly-born  infant,  yellowish- 
brown  radiating  lines  are  often  seen,  and  sometimes  also  yellowish  granular  masses 
in  the  kidney  pelvis.  These  consist  of  ammonium  urate  and  uric  acid,  chiefly 
the  former.  They  were  formerly  thought  to  be  proof  of  live  birth,  but  the  fact 
that  they  occasionally  ocour  in  stillborn  infants  has  robbed  them  of  all  medico- 
legal importance.  The  uratic  infarcts  begin  to  appear  in  the  urine  towards  the 
end  of  the  first  day,  and  are  not  usually  present  after  the  sixth  day,  although 
they  may  still  be  found  in  the  kidneys  during  the  second  week  or  later.  Flensburg 
has  shown  that  the  urates  forming  the  infarcts  do  not  encrust  the  epithelium 
lining  the  tubules,  but  are  deposited  on  albuminous  or  hyaline  casts  lying  free 
in  the  lumen.  The  urine  secreted  towards  the  end  of  the  first  day  is  concentrated, 
and  contains  in  particular  a  large  quantity  of  uric  acid,  and  it  is  supposed  that  the 
hyaline  casts,  mechanically  or  otherwise,  cause  a  precipitation  of  ammonium 
urate  from  the  concentrated  urine.  The  excessive  output  of  uric  acid  is  perhaps 
associated  with  the  transient  leucocytosis  which  normally  takes  place  after  birth. 
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Urine  of  Later  Infancy  and  Childhood. — After  the  first  few  days  of  life  the  urine 
does  not  differ  greatly  from  that  of  the  adult.  The  excretion  of  nitrogen 
cannot  be  profitably  studied  except  as  a  part  of  the  general  metabolism,  and  for 
this  reason  statements  as  to  the  average  excretion  of  urea,  etc.,  are  valueless, 
especially  when  not  accompanied  by  any  particulars  as  to  the  quantity  or  quality 
of  the  food.  Most  of  the  nitrogen  (80  to  85  per  cent.)  is  excreted  as  urea  ; 
the  amount  of  ammonia-nitrogen  (ammonia  coefficient)  rises  in  many  acute  nutri- 
tive disturbances,  on  account  of  the  liability  of  children  to  acidosis.  Apart  from 
the  excess  of  uric  acid  in  the  early  days  of  life,  there  is  no  "  normal  "  uric  acid  output 
in  children  ;  in  any  given  case  the  quantity  has  to  be  considered  in  relation  to  the 
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diet.  The  excretion  of  phosphoric  acid  is  considerably  greater  in  hand-fed  than  in 
breast-fed  infants.  In  older  children  phosphaturia  (q.v.),  characterized  by  milky 
urine,  sometimes  occurs.  Oxalic  acid  is  excreted  in  absolutely  greater  quantity 
than  in  the  adult.  Ethereal  sulphates  are  present  in  very  small  amount  in  the 
urine  of  infants  ;  phenol  is  more  abundant  in  artificially-fed  than  in  breast-fed 
children  ;  indican  and  urobilin  are  also  said  to  be  absent  from  the  urine  in  breast- 
fed children,  and  to  be  present  in  that  of  the  artificially-fed. 

The  urine  of  infants  contains  a  reducing  substance.  Langstein  found  lactose  and 
galactose  in  breast-fed  children  suffering  from  gastric  disorder.  Other  sugars 
are  said  also  to  have  been  detected.  Glycosuria  of  this  nature  is  of  no  clinical 
importance. 

To  the  practitioner  the  chemistry  of  the  urine  is  not  of  much  assistance.  The 
principal  metabolic  disturbances  leading  to  anomalies  of  the  urinary  secretion 
are  treated  of  elsewhere  (Chapter  XL). 

Collecting  Urine  for  Examination. — In  infants  and  young  children  micturition 
can  often  be  induced  by  applying  a  cold  sponge  to  the  pubic  region,  or  by  pressing 
firmly  over  the  bladder.  To  collect  all  the  urine  of  an  infant  is  not  easy.  In 
little  boys  the  barrel  of  a  small  glass  syringe,  or  a  test-tube,  may  be  fixed  over 
the  penis  with  a  piece  of  strapping  ;  for  little  girls  a  specially-shaped  funnel,  devised 
by  Grossmann,  is  sometimes  used.  The  method  of  collecting  urine  in  a  pad  of 
absorbent  wool  placed  over  the  genitals,  and  subsequently  squeezed  out  into  a 
glass,  is  not  satisfactory.  If  aseptic  precautions  are  taken,  there  can  be  little 
objection  to  obtaining  a  specimen  of  urine  by  means  of  a  catheter. 

Albuminuria. — It  is  not  uncommon  to  find  a  trace  of  albumin  now  and  again  in 
the  urine  of  infants  and  young  children  who  are  ailing.  It  may  occur  in  the  course 
of  any  febrile  affection  or  in  gastro-intestinal  disturbance.  The  amount  is  usually 
small,  casts  are  absent,  and  no  serious  import  attaches  to  its  occurrence.  In  addi- 
tion to  this,  cases  of  so-called  "  functional  "  or  "  paroxysmal  "  albuminuria  occur,  in 
which,  however,  albuminuria  continues  for  long  periods.  The  most  important 
variety  of  this  disorder  is  called  "  postural  albuminuria,"  and  probably  most  of 
the  other  types — albuminuria  after  cold  baths,  after  severe  muscular  exercise, 
etc. — are  allied  to  it. 

Postural,  Cyclic,  or  Orthotic  Albuminuria. — That  albuminuria  may  occur  apart 
from  nephritis  is  a  well-established  fact.  It  was  recognized  by  Gull,  and  later 
by  Moxon,  who  associated  the  condition  with  adolescence.  In  1885  Pavy  de- 
scribed it  as  "  cyclic  albuminuria,"  and  in  1887  it  was  more  accurately  defined  by 
Stirling  as  "  postural  albuminuria."  From  these  three  designations  we  perceive 
its  leading  characters  :  it  occurs  in  youth  before  and  during  the  age  of  puberty, 
and  tends  to  disappear  as  adult  life  is  attained ;  the  urine  is  intermittently,  not 
constantly,  albuminous  ;  the  appearance  of  the  albumin  depends  on  the  position 
of  the  patient — it  is  absent  when  he  is  lying  down,  present  when  he  is  up.  As 
the  last  peculiarity  is  the  most  striking,  the  term  "  postural  albuminuria  "  is  that 
generally  employed  in  this  country — "  orthostatic,"  or  "  orthotic  "  in  Germany.  The 
epithet  "  orthotic  "  (from  opdovv,  to  erect)  was  coined  by  Heubner  to  convey  its 
nature  more  precisely,  because,  although  under  certain  circumstances  the  albu- 
minuria disappears  while  the  patient  remains  on  his  feet,  it  is  invariably  produced 
by  the  transition  from  the  lying  to  the  erect  posture — by  the  act  of  rising.  More 
recently  the  term  "  lordotic  albuminuria  "  has  been  applied  to  it. 
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^Etiology. — Little  or  nothing  is  known  as  to  the  cause  of  postural  albuminuria. 
In  some  cases  it  is  a  family  peculiarity.  As  many  of  the  subjects  are  naturally 
delicate  or  below  par,  a  constitutional  weakness  has  been  blamed,  but  of  this 
we  have  no  real  knowledge.  Postural  albuminuria  does  not  occur  in  early  child- 
hood, and,  although  isolated  cases  have  been  reported  during  the  third  and  fourth 
years,  the  condition  is  rare  before  the  fifth  and  sixth  years,  after  which  it 
gradually  increases  in  frequency  up  to  the  age  of  puberty.  Girls  are  somewhat 
more  frequently  affected  than  boys.  Postural  albuminuria  is  of  relatively  fre- 
quent occurrence.  Clement  Dukes  found  157  cases  of  albuminuria  among  1,000 
schoolboys  between  the  ages  of  thirteen  and  fifteen  years.  Gotsky,  among  4,189 
children  between  five  and  fourteen  years  attending  Heubner's  clinic  during  two 
consecutive  years,  found  5-7  and  4-4  of  cases  respectively. 

Symptomatology. — Apart  from  the  presence  of  albumin  in  the  urine,  the 
symptoms  which  these  patients  present  are  decidedly  indefinite ;  there  may, 
indeed,  be  none  of  any  description.  In  some  cases  the  children  are  robust  and 
in  good  general  health,  but  as  a  rule  they  are  delicate  or  below  par.  They  are 
usually  pale,  and  often  a  little  puffy  about  the  face  ;  examination  of  the  blood, 
however,  shows  no  anseinia.  They  are  languid,  readily  tired,  and  disinclined  for 
work  or  play.  Headaches  are  not  infrequent.  Sutherland  describes  a  group 
of  symptoms,  corresponding  to  neurasthenia  in  the  adult,  as  being  often  asso- 
ciated with  albuminuria.  The  children  show  signs  of  overstrain  ;  lessons  are  a 
burden,  play  causes  fatigue,  and  there  is  lack  of  control  of  the  emotions.  The 
heart  sounds  are  feeble,  and  the  pulse  is  weak.  There  may  be  a  tendency  to 
chilblains  or  fainting  attacks.  Headaches  and  epistaxis  also  occur,  and  there 
are  often  digestive  disturbances  and  constipation.  The  most  characteristic 
symptoms  are  connected  with  the  circulation.  In  children  of  school  age  who 
are  ailing  slightly  it  is  not  uncommon  to  find  a  slapping  apex  beat,  together 
with  somewhat  sharp  or  impure  heart  sounds  and  irregular  cardiac  action.  Along 
with  this  the  child  is  easily  tired,  and  perhaps  breathless  on  exertion.  In  many, 
but  not  all,  cases  of  this  kind,  albumin  can  be  found  in  the  urine.  The  above 
signs  suggest  some  slight  cardiac  dilatation,  but  it  is  doubtful  whether  this  exists, 
and  in  any  case  it  is  temporary.  Reyher,  indeed,  found  that  in  most  cases  of 
postural  albuminuria  the  heart  (by  the  orthodiagraph)  was  small.  Dukes  made 
the  interesting  observation  that  boys  who  were  liable  to  faint  while  standing  at 
morning  prayers  at  Rugby  School  were  almost  without  exception  albuminurics 
and  had  high-tension  pulses.  Heubner  has  found  that  the  systolic  and  diastolic 
pressures  are  high  in  these  patients,  and  also  states  that  the  electro-cardiogram 
of  an  eleven-year-old  girl  showed  the  so-called  "  infantile  notch,"  which  normally 
disappears  towards  the  end  of  infancy,  and  is  found  in  adult  life  only  in  neuras- 
thenic persons.  There  is  thus  a  considerable  amount  of  clinical  evidence  that  in 
these  cases  the  circulation  is  abnormal. 

Urine. — The  essential  feature  of  the  urine  is  that,  while  a  specimen  passed 
in  the  morning  before  rising  is  free  from  albumin,  that  which  is  passed  after  rising 
invariably  contains  albumin.  The  urine  has  generally  a  rather  high  specific 
gravity  (1-010  to  1-030)  ;  it  is  acid,  often  markedly  so,  or  occasionally  neutral, 
and  frequently  deposits  oxalates.  Uric  acid  crystals  and  phosphates  are  sometimes 
also  found.  The  amount  of  albumin  varies  from  day  to  day,  and  also  at  different 
times  of  the  day.  It  may  reach  its  maximum  in  the  morning  hours,  or  not  until 
evening.     It   may  be   a    mere   haze,  or   as  much   as  4  to  5  per  1,000.     A  few 
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hyaline  casts  have  also  been  found  in  some  cases,  but  their  presence  always  suggests 
the  possibility  of  nephritis,  which  falls  to  be  considered  in  connection  with  the 
diagnosis.  During  the  albuminuric  period  the  urine  is  lessened  in  quantity.  The 
albumin  diminishes  after  exercise  and  after  taking  food. 

More  than  one  proteid  is  usually  present  in  the  urine.  The  most  characteristic  is  a 
body  which  is  precipitated  by  acetic  acid  in  the  cold  ;  serum  albumin  and  globulin  are 
also  usually  present.  The  nature  of  the  body  which  falls  down  on  adding  acetic  acid 
is  disputed  ;  it  has  been  regarded  as  mucin,  as  nucleo-albumin,  and  as  euglobulin. 
Whatever  it  be,  it  is  generally  more  abundant  than  the  others,  which  is  not  the 
case  in  Bright's  disease.  Langstein,  who  has  specially  studied  the  urine  in  these 
cases,  describes  three  types  :  (1)  Those  in  which  the  acetic  acid  precipitate  alone 
is  present ;  (2)  those  in  which  there  is  also  true  albumin  ;  (3)  those  in  which  both 
albumin  and  globulin  are  also  present.  He  recommends  the  following  method 
of  testing  :  Two  specimens  of  urine  are  taken,  and  to  each  is  added  a  few  drops 
of  acetic  acid  ;  after  thorough  shaking  the  urine  is  diluted  with  three  or  four  times 
its  bulk  of  water,  whereupon  a  cloud  appears.  The  precipitate  does  not  form 
immediately  on  the  addition  of  acetic  acid.  To  one  specimen  is  then  added  solu- 
tion of  potassium  ferrocyanide,  which  precipitates  the  albumin.  The  condition 
can  also  be  recognized  by  the  ordinary  tests  for  albumin. 

Pathology. — The  hypotheses  in  explanation  of  postural  albuminuria  fall  under 
four  heads  :  (1)  That  it  is  due  to  nephritis  ;  (2)  that  it  is  a  metabolic  disease; 
(3)  that  it  is  of  vasomotor  origin  ;  (4)  that  it  is  of  mechanical  origin. 

Nephritic  Hypothesis. — As  the  disease  is  not  directly  fatal,  few  cases  have  been 
studied  post  mortem.  Heubner,  however,  was  able  to  examine  thoroughly  the 
kidneys  of  a  typical  case  which  had  been  under  prolonged  observation  during 
life,  and  found  not  the  slightest  evidence  of  nephritis.  It  is  therefore  certain  that 
this  form  of  albuminuria  can  exist  without  nephritis,  and  it  is  extremely  unlikely, 
considering  the  clinical  course  of  the  disease,  that  there  is  any  organic  lesion  of 
the  kidneys  in  true  orthotic  albuminuria. 

Metabolic  Hypothesis. — According  to  this  hypothesis  the  albumin  of  the  urine  is 
a  blood-albumin  which  has  lost  the  power  of  being  assimilated,  and  is  excreted  by 
the  kidneys  (diabetes  albuminosus- — von  Noorden).  The  comparatively  frequent 
occurrence  of  oxaluria  in  these  cases  is  brought  forward  in  support  of  this  hypothesis, 
but  except  for  this  there  is  little  or  no  evidence  of  faulty  metabolism. 

Vasomotor  Hypothesis. — The  most  widely  accepted  hypothesis  is  that  postural 
albuminuria  depends  on  some  disturbance  of  the  renal  circulation,  brought  about  by 
vasomotor  influence.  The  circulatory  symptoms  shown  by  many  patients  are  sug- 
gestive of  some  cardio-vascular  instability.  The  most  exact  work  in  this  direction 
has  been  done  by  Erlanger  and  Hooker,  on  an  albuminuric  and  a  normal  subject, 
in  connection  with  their  study  of  blood-pressure.  By  varying  the  conditions' — e.g., 
by  compressing  the  legs  and  abdomen  in  Crile's  pneumatic  suit — they  showed 
that  the  erect  posture  was  not  in  itself  responsible  for  the  appearance  of  albumin- 
uria, and  the  upshot  of  their  experiments  is  the  demonstration  that  the  only 
circulatory  factor  influencing  the  output  of  albumin  is  the  pulse-pressure  (ratio 
of  systolic  to  diastolic  pressure).  When  this  diminishes  (as  it  normally  does  with 
the  assumption  of  the  erect  position)  albumin  appears.  When  the  subject  was 
placed  erect,  yet  (owing  to  the  experimental  conditions)  did  not  excrete  albumin, 
the  pulse-pressure  was  found  to  remain  high.  Acts  which  raised  the  pulse-pressure, 
such  as  eating  or  moderate  exercise,  checked  or  diminished  the  albuminuria.     The 
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output  of  albumin  varied  inversely  as  the  pulse-pressure.  From  these  facts  it 
seems  that  orthostatic  albuminuria  may  originate  primarily  from  a  disturbance 
of  the  vasomotor  mechanism.  The  act  of  rising  from  the  lying  to  the  standing 
posture  tends  to  cause  the  blood  to  gravitate  into  the  lower  part  of  the  body, 
and  this  is  normally  compensated  by  vasomotor  influence.  In  orthostatic  albu- 
minuria this  regulating  mechanism  is  apparently  at  fault. 

Mechanical  Hypothesis. — Jehle  makes  the  ingenious  suggestion  that  postural 
albuminuria  is  due  to  lordosis  of  the  lumbar  spine,  which  causes  pressure  on  the 
vessels  of  the  kidney.  Like  Erlanger  and  Hooker,  he  showed  that  bending  the 
body  forward  checked  the  albuminuria.  By  fixing  the  spine  to  prevent  lordosis, 
he  enabled  albuminuric  subjects  to  stand  erect  without  excreting  albumin,  while, 
conversely,  by  fixing  the  spine  in  a  position  of  lordosis,  he  caused  albuminuria 
even  though  the  subject  lay  down.  It  is  not  clear  whether  the  lordosis  of  which 
Jehle  speaks  is  physiological  or  pathological.  His  observations  have  been  repeated 
by  a  number  of  other  observers,  and  there  is  apparently  little  doubt  that  it  is 
possible  to  produce  albuminuria  in  the  way  he  describes  in  some  persons.  The 
hypothesis  is  attractively  simple,  and  would  explain  some  features  of  the  condition. 
Thus  orthotic  albuminuria  does  not  occur  in  quite  young  children,  in  whom  the 
spinal  curves  are  not  properly  developed.  Both  lordosis  and  albuminuria  are 
disorders  of  the  period  of  most  rapid  growth.  Albuminuria  occurs  for  the  most 
part  in  weakly  children,  in  whom  slight  degrees  of  lordosis  are  common.  Lastly, 
albuminuria  is  most  readily  produced  by  standing,  in  which  passive  lordosis  is 
more  likely  to  occur  than  when  the  patient  is  moving  actively  about.  It  seems 
probable  that  lordosis  in  some  cases  plays  a  part  in  the  production  of  albuminuria, 
perhaps  in  association  with  vasomotor  instability.  It  cannot  be  the  sole  cause  of 
the  condition,  because  in  many  cases  placing  the  patient  in  a  position  of  lordosis 
does  not  bring  on  albuminuria. 

The  Diagnosis  of  postural  albuminuria  requires  care,  because  in  nephritis, 
especially  during  the  stage  of  recovery,  albumin  may  be  absent  from  the  morning 
urine,  though  present  during  the  day.  We  have  accordingly  (1)  to  establish  the 
orthostatic  nature  of  the  condition  by  a  sufficient  number  of  examinations  of  the 
urine,  and  (2)  to  exclude  nephritis.  It  is  therefore  imperative  to  search  care- 
fully for  casts.  If  none  are  present  in  several  specimens  of  centrifugalized  albu- 
minous urine,  the  case  may  be  looked  on  as  one  of  postural  albuminuria.  If  even 
few  casts  are  found,  there  must  always  be  a  fear  lest  we  have  to  do  with  a  nephritis. 
No  doubt  an  occasional  cast  may  occur  in  the  urine  without  much  significance, 
but  their  frequent  presence  is  suspicious.  Strictly  speaking,  albuminuria  is  merely 
a  symptom,  and,  while  pure  postural  cases  nearly  always  recover,  some,  apparently 
of  this  nature,  pass  on  to  a  nephritis.  In  coming  to  a  diagnosis,  the  result  of  a  search 
for  casts  has  more  weight  than  examination  of  the  heart  and  vessels,  because  in 
many  cases  of  nephritis  in  children  the  cardio-vascular  changes  are  slight,  while 
in  postural  albuminuria  there  may  be  thumping  action,  irregularity,  and  even  a 
suspicion  of  dilatation. 

Prognosis.  —  The  prognosis  in  pure  postural  albuminuria  is  good.  The 
abnormality  nearly  always  disappears  when  growth  is  complete.  If  casts  are 
present  the  prognosis  must  be  guarded. 

Treatment. — Postural  albuminuria  is  not  influenced  by  treatment.  Pro- 
longed rest  in  bed  only  prevents  the  occurrence  of  albuminuria  for  the  time  being, 

39 


610  DISEASES  OF  CHILDREN 

does  not  arrest  it  permanently.  Children  who  suffer  from  the  disorder  should 
not  be  unreasonably  restricted  as  to  diet  or  exercise.  Excessive  quantities  of 
nitrogenous  food  should  not  be  taken  ;  chills,  wetting  the  feet,  and  unnecessary 
standing,  should  as  far  as  possible  be  avoided.  It  is  undesirable  to  coddle  these 
children  on  account  of  the  albuminuria  ;  but  if  the  general  health  is  poor,  or  if  they 
are  neurasthenic,  it  will  probably  be  desirable  to  take  them  from  school  for  the 
time  being.  No  drug  has  any  effect  on  the  albuminuria,  but  the  writer  has  seen 
benefit  as  regards  the  circulatory  symptoms  in  these  cases  from  calcium  lactate  in 
doses  of  5  grains  thrice  daily. 

While  postural  albuminuria  is  the  best  known  and  most  clearly  defined  type 
of  functional  albuminuria,  it  must  not  be  supposed  that  every  patient  who  from 
time  to  time  shows  traces  of  albumin  in  the  urine  is  suffering  from  this  disorder. 
On  the  contrary,  occasional  albuminuria  arising  from  other  little-known  causes 
is  common.  Transient  albuminuria  of  this  kind,  unaffected  by  posture  and 
occurring  intermittently,  is  probably  scarcely  abnormal,  particularly  if  the  proteid 
is  that  which  is  precipitated  by  acetic  acid  in  the  cold.  The  frequency  with  which 
it  is  found  largely  depends  on  the  diligence  with  which  it  is  sought.  In  a  careful 
examination  of  the  urines  of  129  normal  children,  McHamill  and  Blackfan  ob- 
tained traces  in  88-7  per  cent,  of  the  specimens,  and  in  32-5  per  cent,  of  the  children 
casts  were  occasionally  present.  It  may  be  concluded  that  the  presence  of  the 
acetic  acid  proteid  is  scarcely  outside  physiological  limits,  and  that  occasional 
hyaline  casts  and  traces  of  serum  albumin  are  not  indicative  of  damaged  kidneys. 
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Hsematuria. — In  the  newly-born  child  hsematuria  may  occur  as  part  of  the 
hsemorrhagic  disease  of  infants  ;  melsena,  or  hsematernesis,  or  haemorrhage  from  the 
umbilicus,  is  usually  also  present.  When  an  infant  under  one  year  old  has  blood 
in  the  urine,  it  is  probably  suffering  from  scorbutus,  and  other  characteristic  signs 
of  the  disease  can  usually  be  found,  although  in  some  cases  hsematuria  is  the  only 
manifestation.  It  is  a  very  constant  symptom,  and  if,  in  a  difficult  case,  the  micro- 
scope shows  even  a  few  red  blood-corpuscles  in  the  urine,  it  is  practically  conclusive. 
Hsematuria  also  occurs  in  childhood  or  infancy  in  some,  but  not  all,  cases  of  renal 
tumour. 

Traces  of  blood  sometimes  accompany  a  deposit  of  uric  acid  crystals  in  the  urine. 
Children  also  suffer  from  hsematuria  from  the  same  causes  as  adults — tubercle  of 
the  urinary  tract,  calculus,  or  some  forms  of  cystitis,  for  example.  In  acute 
nephritis,  hsematuria  is  sometimes  the  first  warning  that  anything  is  amiss.  Hsema- 
turia may  also  be  caused  by  the  absorption  of  such  poisons  as  carbolic  acid  and 
cantharides. 

The  hsemorrhagic  diseases  constitute  another  group  of  causes  ;  Henoch's  purpura 
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is  the  most  important  of  these.  Hsematuria  may  be  the  first  sign  of  haemophilia. 
Among  the  rarer  cause  of  haematuria  is  thrombosis  of  the  renal  veins  in  cachectic 
children.  I  have,  however,  known  this  occur  without  there  being  the  slightest 
trace  of  blood  in  the  urine.  Bleeding  from  the  kidney  may  also  be  caused  by  a 
violent  paroxysm  of  hooping-cough  (Still).  Very  profuse  hsematuria,  lasting  only 
for  a  day  or  two,  is  sometimes  met  with  in  apparently  healthy  children.  I  have  seen 
two  cases  of  this  kind,  and  in  one  there  had  been  several  previous  attacks.  Haematuria 
may  result  from  an  excessive  excretion  of  calcium  oxalate  crystals,  following  a  sur- 
feit of  certain  fruits,  especially  rhubarb  or  strawberries.  Guthrie  has  described 
an  hereditary  familial  form  of  idiopathic  haematuria.  It  is  said  that  in  some  such 
cases  there  is  varicosity  of  the  capillary  plexus  of  the  kidney.  Another  form  of 
haematuria  which  is  relatively  common  in  children  who  have  lived  in  South  Africa 
or  Egypt  is  bilharziosis.  In  the  only  case  I  have  seen  the  urine  was  smoky,  and 
a  few  drops  of  bright  red  blood  were  passed  at  the  end  of  each  act  of  micturition. 
The  ova  are  easily  found  in  the  urine. 

As  a  rule  haematuria  is  not  a  symptom  calling  for  special  remedies,  apart  from 
the  treatment  of  its  cause.  The  patient  should  be  kept  in  bed,  on  a  milk  diet, 
and,  if  the  haemorrhage  is  severe,  any  of  the  usual  astringent  drugs  (turpentine, 
gallic  acid,  hazeline)  may  be  tried.  Two  other  remedies  are  sometimes  of  value — 
subcutaneous  injections  of  gelatine  and  subcutaneous  or  rectal  injections  of  horse 
serum.  From  10  to  20  c.c.  of  3  per  cent,  solution  of  specially  sterilized  gelatine, 
guaranteed  free  from  spores  of  the  tetanus  bacillus,  should  be  used.  The  dose  of 
horse  serum  is  the  same. 

REFERENCE. 

Guthkie  :  Lancet,  1902,  i.  1243. 


Hemoglobinuria. — Hemoglobinuria  occurs  in  children  either  as  the  result  of  a 
toxaemia  or  in  the  form  of  paroxysmal  haemoglobinuria.  An  epidemic  form  of 
haemoglobinuria,  associated  with  icterus  and  cyanosis,  in  newly-born  infants  has 
been  described  (Winckel's  disease  ;  vide  Chapter  I.,  p.  91).  It  is  a  form  of 
septicaemia  and  excessively  rare.  Haemoglobinuria  occasionally  also  occurs  in 
acute  infectious  diseases,  particularly  scarlet  fever,  and  in  poisoning  with  chlorate 
of  potash,  quinine,  santonin,  carbolic  acid,  etc. 

Paroxysmal  haemoglobinuria  is  relatively  not  uncommon  in  childhood.  In  the 
great  majority  of  cases  there  is  evidence  of  hereditary  syphilis,  and  instances  of 
two  members  of  a  syphilitic  family  being  affected  have  been  reported.  It  is  there- 
fore advisable  to  subject  all  patients  suffering  from  paroxysmal  haemoglobinuria  to 
a  course  of  antisyphilitic  treatment. 

Pyuria.- — Pus  occurs  in  the  urine  as  the  result  of  a  bacterial  invasion  of  the 
urinary  tract  (vide  p.  639).  In  infections  with  Bacillus  coli,  which  are  the  most 
common,  and  in  tuberculous  infections,  the  urine  is  generally  acid  ;  in  other 
infections,  generally  alkaline.  The  urine  may  be  contaminated  by  pus  in  cases 
of  vulvo-vaginitis.  Urethritis  is  rare  in  little  boys.  Pus  may  also  enter  the 
urine  from  an  abscess  situated  in  some  neighbouring  part — perinephric  abscess, 
appendicitis,  etc. 

Quantitative  Variations   in  the  Secretion  or  Excretion  of  Urine — Oliguria  and 
Anuria. — Temporary   suppression    of   urine  is   common  in   healthy  infants  and 
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young  children.  Many  newly-born  infants  pass  little  or  no  urine  for  the  first 
twenty-four  or  even  forty-eight  hours  after  birth,  but  this  does  not  signify  that 
anything  is  amiss,  and  need  cause  no  anxiety.  Congenital  malformations  causing 
obstruction  are  rare.  Children  two  or  three  years  old  may  pass  no  urine  for  many 
hours  without  being  inconvenienced  in  any  way.  In  these  cases  catheterization 
ought  not  to  be  thought  of,  because  the  bladder  is  not  overdistended. 

Pathological  diminution  of  the  quantity  of  urine  occurs  under  much  the  same 
circumstances  as  in  the  adult — in  cardiac  disease,  especially  with  dropsy  ;  in  some 
forms  of  nephritis  ;  in  conditions  of  inanition — e.g.,  following  pyloric  stenosis  or 
persistent  vomiting  from  any  cause.  In  acute  nephritis  the  urine  may  be  com- 
pletely suppressed.  In  the  later  stages  of  tuberculous  meningitis,  also,  complete 
anuria  is  not  uncommonly  met  with. 

Polyuria  occurs  in  diabetes  mellitus,  diabetes  insipidus,  and  granular  con- 
tracted kidney,  all  of  which,  however,  are  rare  in  childhood.  I  have  once  or 
twice  seen  cases  of  polyuria  which  seemed  to  depend  on  the  child  having  acquired  the 
habit  of  drinking  excessive  quantities  of  water.  A  girl  aged  two  and  a  half  years 
was  brought  to  hospital  because  for  the  past  six  months  she  had  been  "  thirsty 
night  and  day,"  and  was  constantly  passing  water.  When  she  was  first  admitted 
she  was  constantly  demanding  "  drinks,"  and  consumed  from  5  to  6  pints  of  water  in 
the  twenty-four  hours,  and  passed  a  correspondingly  large  quantity  of  urine, 
normal  except  for  its  low  specific  gravity  (1-002).  There  was  no  evidence  of  any 
cardio-vascular  changes,  and  after  she  was  allowed  out  of  bed  and  began  to  play 
with  the  other  children  the  polydipsia  ceased,  and  she  left  the  ward  in  three  weeks, 
neither  drinking  nor  passing  more  water  than  normal.  Polyuria  may  occur  in 
hydronephrosis,  when  for  any  reason  the  dilated  pelvis  of  the  kidney  suddenly 
empties  itself.  The  disappearance  of  an  effusion  of  fluid  or  of  osdema  is  accom- 
panied by  an  increase  in  the  output  of  urine. 

Pollakiuria,  or  frequent  micturition,  is  not  uncommon.  It  must  be  distin- 
guished from  incontinence.  A  child  may  be  driven  to  pass  urine  repeatedly  at 
short  intervals,  yet  never  lose  control  of  the  sphincter  ;  a  child  with  incontinence, 
however,  does  not  necessarily  pass  urine  more  frequently  than  normal.  Pollakiuria 
may  be  caused  by  nervousness  or  by  hyperacidity  of  the  urine. 

Dysuria. — Parents  very  often  suppose  that  screaming  of  infants  is  due  to  pain 
on  micturition,  when  in  reality  it  owns  some  other  cause.  Dysuria  may  be  caused 
by  cystitis,  by  bad  phimosis,  by  vulvitis,  by  stone  in  the  bladder.  In  infants 
whose  urine  is  very  acid,  or  contains  a  large  quantity  of  oxalates  or  uric  acid, 
micturition  often  appears  painful.  The  hyperacidity  may  be  corrected  by  giving 
potassium  citrate.  In  little  boys  painful  micturition  is  sometimes  caused  by  a 
condition  of  the  urinary  meatus  which  is  apparently  of  the  same  nature  as  urethral 
caruncle  in  the  female.  The  lips  of  the  urethra  are  swollen  and  slightly  everted, 
and  on  close  examination  a  small  bead  of  granulations,  which  is  very  tender,  is 
seen.  The  condition  is  probably  associated  with  hyperacid  urine.  The  best 
treatment  is  to  snip  out  the  granulation,  and  to  close  the  wound  with  a  stitch.  I 
have  never  seen  urethral  caruncle  in  a  little  girl.  After  circumcision  it  is  not  un- 
common to  see  a  small  painful  crack  or  vesicle  develop  near  the  meatus  ;  an  anti- 
septic ointment  should  be  applied.  Vulvo-vaginitis  is  a  common  cause  of  painful 
micturition  in  little  girls. 

Retention  of  Urine. — Quite  commonly  one  finds,  on  examining  the  abdomen  of  a 
child,  that  the  bladder  is  distended  nearly  to  the  umbilicus  without  apparently 
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causing  the  slightest  inconvenience.  This  is  equally  common  in  boys  and 
girls,  and  it  seems  to  be  habitual  in  some  children,  for  it  has  been  noticed 
repeatedly  in  the  same  child.  It  does  not  call  for  treatment.  Retention  of  urine 
to  a  degree  which  requires  the  catheter  is  very  rarely  met  with,  because  of  the  in- 
frequency  of  organic  obstruction  in  childhood.  Sometimes,  however,  a  calculus 
becomes  impacted  in  the  urethra.  Catheterization  is  seldom  or  never  required 
on  account  of  phimosis,  but  when  a  long,  tight  foreskin  becomes  cedematous,  as  may 
happen  in  general  dropsy  or  from  local  septic  infection,  it  may  become  necessary. 
Although  a  tight  prepuce  only  retards  the  outflow  of  urine,  the  partial  obstruction 
may  ultimately  lead  to  dilatation  of  the  ureters  and  hydronephrosis.  Retention 
of  urine  may  be  caused  reflexly  by  painful  conditions  about  the  rectum  and  anus, 
by  organic  spinal  mischief,  and  by  hysteria. 

ENURESIS. 

Enuresis,  or  incontinence  of  urine,  is  a  common  disorder  in  childhood.  In  the 
great  majority  of  cases  it  is  a  neurosis,  although,  as  in  other  neuroses,  some  local 
organic  affection  may  play  a  part  in  its  production.  The  neurotic  element  is, 
however,  the  most  important  one,  and  it  is  this  fact  which  explains  the  capricious 
way  in  which  patients  react  to  treatment ;  for  it  is  notorious  that  in  enuresis,  more 
than  in  almost  any  other  common  disorder,  to  prophesy  a  cure  from  any  drug  is 
quite  impossible  (cf.  Chapter  XIII.,  718).. 

In  the  young  infant  enuresis  is  physiological.  The  age  at  which  control  of 
the  bladder  is  acquired  depends  in  the  first  place  on  the  way  in  which  the  child 
is  trained.  Under  a  careful  nurse  a  child  will  seldom  wet  himself  during  the  day 
after  he  is  a  year  or  eighteen  months  old,  and  by  the  end  of  the  second  year,  if  he  is 
regularly  lifted  once  or  twice  during  the  night,  bed-wetting  will  be  rare.  If  proper 
attention  has  not  been  given  in  this  respect,  habitual  control  of  the  bladder  will  be 
delayed  ;  and  one  can  scarcely  speak  of  enuresis  as  a  disease  in  children  below 
the  age  of  three  years. 

Enuresis  in  children  over  three  years  occurs  as  a  persistence  or  as  a  recurrence 
of  the  infantile  condition,  the  latter  being  the  more  common.  We  hear  as  a  rule 
that  control  of  the  bladder  had  been  acquired  at  about  the  usual  time,  and  then, 
often  after  some  illness,  was  again  lost.  The  incontinence  may  be  both  nocturnal 
and  diurnal ;  it  may  be  diurnal  alone,  though  this  is  rare.  Most  commonly  the 
complaint  is  solely  of  nocturnal  enuresis.  There  is,  however,  no  essential  difference 
between  nocturnal  and  diurnal  enuresis  ;  in  many  patients  whose  chief  complaint 
is  bed-wetting  it  will  be  found  that  from  time  to  time  diurnal  enuresis  occurs. 
Still  lays  stress  on  the  frequent  association  of  pollakiuria  (frequent  micturition) 
by  day  with  enuresis  noctuma,  and  my  own  notes  of  cases  entirely  confirm  this. 
In  a  considerable  proportion  of  cases  it  is  noted  that  during  the  day  the  patient 
is  always  needing  to  make  water,  and  that  if  his  wants  are  not  at  once  attended 
to  he  wets  himself.  At  the  same  time,  incontinence  may  exist  apart  from  polla- 
kiuria, and  pollakiuria  apart  from  incontinence.  Diurnal  enuresis  alone  is  rare  ; 
it  occurred  in  only  two  out  of  forty-three  consecutive  cases,  and  in  one  of  these 
was  associated  with  incontinence  of  faeces.  Enuresis  is  equally  common  in  boys 
and  in  girls  ;  it  often  begins  during  the  early  years  of  the  second  dentition,  an  age 
at  which,  as  Still  points  out,  the  liability  to  such  functional  disorders  as  tics  and 
stammering  is  also  at  its  height. 
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./Etiology. — While,  as  has  been  said,  most  cases  of  enuresis  are  of  functional 
origin,  a  few  are  due  to  organic  causes.  Thus,  malformations  of  the  urinary  and 
genital  organs,  such  as  extroversion  of  the  bladder,  abnormal  opening  of  the  urethra 
into  the  vagina,  or  persistent  urachus  opening  at  the  umbilicus,  are  accompanied 
by  incontinence.  Incontinence  occurs  in  idiocy,  in  some  forms  of  myelitis,  in 
injury  to  the  cord.  In  other  cases  enuresis  may  be  due  to  polyuria,  as  in  diabetes, 
or  to  stone  in  the  bladder.     Nocturnal  epilepsy  is  another  rare  cause. 

Putting  aside  all  these,  in  which  the  incontinence  is  a  symptom,  we  are  left 
with  the  large  residuum  of  cases  in  which  enuresis  exists  apart  from  any  obvious 
cause.  Tn  infancy  micturition  is  a  purely  reflex  act,  which  is  controlled  by  centres 
in  the  lumbar  cord.  When  certain  afferent  impulses,  especially  from  the  bladder, 
reach  these  centres,  the  sphincter  of  the  bladder  relaxes,  the  detrusor  of  the  bladder 
contracts,  and  the  urine  is  expelled.  As  the  infant  develops,  the  control  of  this 
mechanism  gradually  passes  more  and  more  under  the  influence  of  the  will.  To 
explain  the  occurrence  of  enuresis,  one  need  go  no  farther  than  assume  that  in  some 
children  the  infantile  reflex  tends  to  persist.  There  is  no  evidence  that  the 
sphincter  of  the  bladder  is  inherently  defective,  though,  in  some  cases  the  bladder 
seems  to  be  hyper-sensitive.  On  this  hypothesis  the  more  frequent  occurrence  of  enure- 
sis during  sleep  is  readily  explained.  A  partial  analogy  is  furnished  by  the  plantar 
reflex,  which  normally  retains  its  infantile  character  to  a  later  age  during  sleep 
than  during  waking  hours.  It  is  also  clear  that  various  reflex  stimuli,  which  might 
not  produce  incontinence  in  a  normal  child,  may  do  so  when  the  infantile  state  of 
matters  persists.  The  causes  of  enuresis,  looked  at  in  this  way,  are  threefold. 
In  the  first  place,  in  not  a  few  cases  the  early  training  is  largely  to 
blame.  The  reason  for  saying  this  is  that  many  of  the  patients  among  the  better 
classes  are  children  of  foolish,  inconsequent  mothers.  It  is  not  suggested 
that  all,  or  even  a  majority  of  cases,  are  due  to  this  cause,  nor  that  cases  of  what 
may  be  called  "  bad  habit "  are  specially  easily  curable  on  that  account  : 
but  in  some  children  the  constitutional  neurotic  element  is  a  relatively 
less  important  factor  than  the  lack  of  training.  Secondly,  we  have  the  cases  in 
which  a  constitutionally  unstable  nervous  system  is  apparent.  The  patients  are 
nervous,  excitable,  and,  if  old  enough,  are  seriously  worried  about  their  weakness. 
Other  neurotic  manifestations  are  not  rare.  I  have  notes  of  habit  spasm,  stammer- 
ing and  other  speech  defects,  chorea-like  movements,  persistent  biting  of  the  nails, 
migraine,  "  faint  turns,"  and  spasmodic  asthma,  occurring  along  with  enuresis. 
Fright  is  often  said  to  have  been  the  immediate  cause  of  enuresis,  and  there  is  no 
doubt  that  punishment  tends  to  aggravate  the  condition.  Curiously  enough, 
sleep  disturbances  and  night  terrors  seem  to  be  rather  rare  in  these  children. 
Thirdly  come  the  patients  in  whom,  as  well  as  the  neurotic  tendency,  there  is  a 
physical  delicacy.  Many  children  who  suffer  from  enuresis  are  poorly  nourished, 
anaemic,  or  otherwise  ailing  ;  not  uncommonly  some  debilitating  illness  serves  to 
bring  on  the  incontinence  of  urine. 

In  many  cases  the  most  careful  search  fails  to  discover  any  local  condition  which 
may  account  for  the  incontinence,  but  sometimes  one  is  found,  and  in  all  cases  a 
thorough  local  examination  should  be  made.  In  boys  there  may  be  a  tight  (or, 
more  commonly,  simply  a  redundant)  prepuce,  balanitis,  a  narrow  urethral  orifice, 
or  preputial  adhesions  ;  in  little  girls,  vulvitis,  adhesions  about  the  labia,  etc. 
Threadworms  are  not  uncommon,  or  a  small  fissure  of  the  anus  may  be  found. 
The  urine  should  be  carefully  examined,  and,  though  in  most  cases  the  result  is 
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negative,  we  may  find  oxalates,  hyperacidity,  uric  acid,  or  that  the  quantity  is 
above  normal.  Sometimes  there  is  a  trace  of  pus,  indicative  of  cystitis,  or,  as 
Thursfield  especially  has  pointed  out,  bacilluria.  Again,  there  may  be  stone  in 
the  bladder  or  glycosuria.  Adenoids  and  enlarged  tonsils  are  common,  as  they  are 
among  all  children  at  this  period  of  life.  It  is,  however,  a  fact  that  in  the  majority 
of  cases  no  local  abnormality  can  be  found ;  and,  moreover,  even  when  some 
remedial  condition  is  present,  it  is  unwise  to  conclude  that  it  is  causing  the  enuresis, 
which  often  enough  continues  after  the  supposed  "  cause  "  is  removed.  Masturba- 
tion is  sometimes  given  as  a  cause  of  enuresis.  The  association  is  rare,  and  probably 
accidental. 

Symptomatology. — Enuresis  generally  begins  after  the  third  year ;  rarely  for 
the  first  time  after  the  tenth,  although  relapses  may  occur  even  later.  It  may  be 
constant  or  temporary,  and  often  varies  with  the  child's  state  of  health.  Some 
children  suffer  from  it  only  in  the  winter,  and  recover  completely  during  the  warm 
weather.  In  nocturnal  enuresis  the  bladder  generally  empties  itself  within  the 
first  hour  or  two  of  sleep,  or,  again,  in  the  morning  shortly  before  the  child  awakes. 
Sometimes  the  bed  is  wetted  more  than  once  in  the  night.  The  enuresis  may  be  of 
regular  nightly  occurrence,  or  may  only  be  occasional.  It  does  not  seem  as  though 
full  distension  of  the  bladder  necessarily  precedes  incontinence,  because  one  often 
enough  hears  that  the  child  is  regularly  lifted,  and  yet  within  half  an  hour  the  bed  is 
wet.  In  enuresis  the  bladder  generally  empties  itself  completely  in  one  act ;  dribbling 
is  rare,  and  should  suggest  the  possibility  of  an  organic  cause.  In  cases  of  diurnal 
enuresis  there  is  not  infrequently  pollakiuria  ;  we  are  told  that  the  child  is  constantly 
wetting  himself.  Sometimes  the  bladder  seems  to  become  temporarily  hyper- 
sensitive. Thus,  a  little  girl,  aged  six  and  a  half  years,  had  for  a  month  been  con- 
stantly wetting  her  clothes  during  the  day,  and  required  to  be  lifted  four  or  five 
times  between  the  time  she  was  put  to  bed  and  went  to  sleep.  There  was  neither 
local  irritation,  pain,  nor  abnormality  of  the  urine.  She  was  cured  by  atropine 
in  about  a  week. 

The  course  of  the  disease  is  chronic  and  variable.  In  some  cases  it  disappears 
as  the  health  improves,  only  to  recur  if  the  patient  again  falls  below  par.  As  a 
rule  enuresis  ceases  by  the  sixth  or  seventh  year ;  in  some  cases  the  malady  con- 
tinues until  puberty,  when  recovery  nearly  always  takes  place.  In  a  few  instances, 
usually  in  girls,  nocturnal  incontinence  continues  into  early  adult  life. 

The  Prognosis,  therefore,  is  good  in  the  long-run,  but  the  prospect  of  being 
able  to  give  early  relief  is  rather  uncertain. 

The  Treatment  of  a  case  of  enuresis  is  generally  rather  a  tax  upon  the  patience 
of  the  doctor  and  of  the  patient's  relatives,  and  the  latter,  in  particular,  are  often 
disposed  to  let  things  take  their  course,  in  the  knowledge  that  sooner  or  later  the 
child  will  "  grow  out  of  "  his  trouble.  The  first  thing,  therefore,  is  to  make  it 
plain  that  treatment  must  be  sedulously  carried  out  for  some  little  time.  It  is 
well  at  the  outset  to  remove  any  possible  source  of  irritation — to  cure  oxyurides, 
to  have  a  long  or  tight  prepuce  removed,  to  break  down  preputial  or  labial  adhesions, 
to  treat  vulvitis  or  vaginitis,  or  any  fissure  or  excoriation  about  the  anus.  If  the 
urine  is  hyperacid,  concentrated,  or  contains  a  deposit  of  uric  acid,  potassium 
citrate  should  be  given.  Bacilluria  or  cystitis  should  be  treated  with  potassium 
citrate  or  urinary  antiseptics  {vide  p.  648).  Thursfield  strongly  recommends 
urotropin  in  cases  of  enuresis  with  bacteriuria.    It  is  doubtful  whether  it  is  worth 
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while  removing  tonsils  and  adenoids  in  the  hope  of  curing  enuresis  ;  it  rarely  has  any 
good  result  in  this  direction.  In  the  second  place,  rules  should  be  laid  down  as  to 
the  regular  lifting  of  the  child,  as  to  restricting  the  fluid  drunk  during  the  latter 
half  of  the  day,  and  as  to  having  the  bladder  emptied  just  before  going  to  bed. 
As  a  rule,  however,  these  steps  have  already  been  taken  before  the  doctor  is  called  in. 
In  the  third  place  the  general  health  requires  to  be  considered.  I  think  that 
in  many  cases  of  enuresis  restriction  of  the  starches  and  sugars  of  the  diet  is  cer- 
tainly beneficial,  because  these  children  often  suffer  from  chronic  indigestion. 
Like  other  nervous,  delicate  children,  they  feel  the  cold  ;  chills  ought  therefore  to 
be  warded  off  by  warm  underclothing  and  thick  boots  and  stockings.  If  other 
nervous  manifestations,  such  as  tics,  are  present,  a  course  of  Swedish  gymnastics 
may  do  good.  Cold  douches  to  the  spine  (avoiding  the  risk  of  chills)  help  to  tone 
up  the  muscular  and  nervous  systems. 

Of  the  remedies  which  do  good  in  enuresis,  belladonna  stands  first.  I  have 
generally  used  it  in  the  way  suggested  by  Holt.  A  solution  of  |  grain  of  sulphate 
of  atropine  in  1  ounce  of  water  is  ordered,  of  which  1  minim  contains  approxi- 
mately 1J06  grain.  The  dose  is  1  drop  for  each  year  of  the  child's  age,  and  this 
dose  is  given  at  first  twice,  then  thrice,  daily.  This  quantity  of  atropine  ought  to 
affect  the  sight  and  cause  some  dryness  of  the  throat,  but  this  is  all.  Only  once 
have  I  seen  toxic  symptoms,  in  a  girl  aged  five  and  half  years,  who,  after  five 
doses  of  6  drops  given  twice  a  day,  became  bright-eyed,  flushed,  and  wildly  delirious. 
The  quantity  was  reduced  to  one-half,  and  then  gradually  increased  again  without 
causing  further  symptoms.  Given  in  this  way  atropine  is  fairly  successful.  In  a 
series  of  forty-three  consecutive  hospital  out-patients  treated  thus,  seventeen  were 
either  very  markedly  benefited  or  cured — at  least,  so  long  as  they  were  taking  the 
drug.  If  tincture  of  belladonna  is  used,  the  dose  should  be  from  10  to  15  minims 
three  times  a  day,  gradually  increasing  the  amount  taken.  No  benefit  need  be 
expected  from  doses  too  small  to  produce  some  of  the  physiological  effects  of  the 
drug.  Belladonna  or  atropine  should  have  a  thorough  trial  in  all  cases,  and  ought 
to  be  persevered  with  for  three  or  four  weeks,  even  if  apparently  unsuccessful  at 
first.  When  once  the  incontinence  is  under  control,  the  drug  should  be  continued 
for  several  weeks  before  being  gradually  withdrawn.  If  prematurely  or  suddenly 
withheld,  relapse  is  likely  to  occur. 

If  atropine  alone  fails,  it  is  advisable,  before  giving  it  up  altogether,  to  try  the 
effect  of  adding  ^i„  grain  of  strychnine  to  each  dose,  or  the  strychnine  (or  tincture 
of  nux  vomica  in  doses  of  3  to  4  minims)  may  be  used  alone.  Next  in  efficacy  to 
these  is  ergot  (20  to  30  minims  of  the  fluid  extract  three  times  a  day),  which 
may  succeed  in  very  intractable  cases.  Tincture  of  lycopodium  and  fluid  extract 
of  rhus  aromatica  are  also  remedies  of  repute  ;  they  are  given  in  doses  of  10  to 
20  minims  thrice  daily.  A  number  of  other  drugs,  chiefly  nerve  sedatives,  have 
been  recommended,  bromides  and  phenazone  in  particular.  They  are  much  less 
useful.  Cantharides  has  been  advised  when  the  sphincter  is  weak.  Thyroid 
extract  has  also  been  employed  ;  in  one  or  two  cases  in  which  the  writer  used  it 
no  benefit  was  observed. 

In  addition  to  drugs,  a  variety  of  local  measures  have  been  tried.  The  passage 
of  a  sound,  the  application  of  silver  nitrate  to  the  neck  of  the  bladder,  massage  of 
the  sphincter  of  the  bladder  through  the  rectum,  epidural  saline  injections  through 
the  sacral  foramina,  saline  injections  into  the  cellular  tissue  in  front  of  the  sacrum, 
blistering  over  the  spine,  all  have  their  advocates.      The   writer  has  no   personal 
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experience  of  any  of  them  except  the  last,  which  is  sometimes  helpful,  probably 
through  its  psychical  effect.  A  faradic  current  from  the  pubic  region  to  the 
perineum  may  be  used.  None  of  the  others  has  ever  received  any  wide  recognition, 
or  established  for  itself  a  place  in  the  treatment  of  enuresis. 

In  treating  a  case  of  enuresis,  moral  and  educational  influences  should  not  be 
neglected,  because,  like  other  neuroses,  it  may  yield  to,  or  be  influenced  by,  a 
mental  impression.  Corporal  punishment  is  cruel,  and  ought  never  to  be  allowed  ; 
but,  on  the  other  hand,  a  judicious  system  of  rewards  for  success,  and  withholding 
them  in  case  of  failure,  may  help.  In  diurnal  enuresis,  especially  with  pollakiuria, 
the  child  should  be  encouraged  to  hold  his  water  as  long  as  possible.  Children  who 
suffer  from  enuresis  ought  not  to  be  sent  to  a  boarding-school ;  and  when  there  is 
diurnal  enuresis,  arrangements  should  be  made  for  allowing  the  child  to  leave  the 
class-room  when  he  requires  to  do  so. 

Incontinence  of  faeces  is  usually  due  to  bad  habit  or  to  hysteria  ;  the  treatment 
is  on  moral  and  psychical  lines.     Belladonna  is  of  no  use  in  the  condition. 


MALFORMATIONS  AND  MALPOSITIONS  OF  THE  KIDNEYS. 

These  are  neither  common  nor  of  great  clinical  importance.  In  the  foetus 
the  kidney  is  lobulated,  and  evidences  of  this  lobulation  are  normally  present  in 
the  full-term  infant.  Sometimes,  however,  well-marked  foetal  lobulation  persists 
into  childhood,  or  even  adult  life.  It  gives  rise  to  no  symptoms.  Absence  of  both 
kidneys  is  incompatible  with  post-natal  life  ;  it  is  usually  associated  with  absence 
or  malformation  of  the  bladder,  genital  organs,  lower  bowel,  etc.  It  is  not  very 
rare  in  sympodial  monsters,  acardiac  foetuses,  and  such  grave  deformities. 

Malformations  of  the  kidney  are  more  frequently  left-  than  right-sided,  in  the 
proportion  of  2  to  1.  Three  types  of  single  kidney  can  be  distinguished  (Ballan- 
tyne) :  (1)  Entire  absence  of  one  kidney  ;  (2)  one  kidney  rudimentary,  the  other 
functionating  ;  (3)  fusion  of  the  two  kidneys  into  one  mass.  In  all  these  there 
may  also  be  displacement  of  the  organ  from  its  normal  position  towards  the  sacrum. 
A  single  kidney  may  have  two  pelves  and  two  ureters,  and  this  generally  means 
that  the  single  kidney  is  really  the  two  organs  fused.  In  congenital  atrophy  of 
one  kidney  the  organ  is  represented  by  a  small  fatty,  cystic,  or  fibrous  mass ;  the 
ureter  may  be  a  mere  fibrous  cord,  unconnected  with  the  bladder.  The  best- 
known  form  of  fused  kidney  is  the  horseshoe  kidney,  in  which  the  two  organs 
are  united  at  their  lower  poles  by  a  band  of  kidney  tissue  which  crosses  the  vertebral 
column.  In  other  cases  the  union  is  more  extensive,  and  the  two  organs  form  a 
disc-shaped  mass,  with  a  double  or  single  pelvis  and  two  ureters. 

Various  anomalies  of  the  pelvis,  ureter,  and  bloodvessels,  may  also  occur  in 
a  kidney  which  is  otherwise  normal.  Thus,  there  may  be  two  pelves  and  one  ureter, 
supernumerary  arteries,  or  malpositions  of  the  vessels  and  ureter  at  the  liilum. 
In  true  floating  kidney  there  is  a  mesonephron  with  abnormally  long  vessels. 

As  the  kidneys  are  somewhat  lower  in  position  in  the  infant  than  in  the  adult, 
they  are  more  accessible  to  palpation,  and  under  favourable  circumstances  it  is 
possible,  if  the  abdominal  walls  are  thoroughly  relaxed,  to  detect  the  lower  pole 
of  the  kidney  in  a  young  child  by  bimanual  palpation,  with  one  hand  on  the 
abdomen,  and  the  fingers  of  the  other  pressed  into  the  loin  below  the  twelfth  rib. 
The  organ  is  felt  as  a  rounded  mass,  which  descends  on  inspiration.     If  a  consider- 
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able  part  of  the  organ  can  be  felt,  it  is  usually  a  sign  that  it  is  enlarged,  but  may 
be  due  simply  to  an  abnormally  low  position. 

A  fused  or  horseshoe  kidney  which  is  so  displaced  as  to  be  accessible  to  palpa- 
tion (as,  for  instance,  when  it  lies  on  the  sacral  promontory)  may  readily  be  mis- 
taken for  a  tumour. 

Floating  Kidney. — Floating  kidney  is  very  rare  in  childhood.  It  has  been 
discovered  in  children  under  a  year  old,  and  in  such  cases  is  probably  due  to  a 
congenital  abnormality — a  mesonephron.  Jules  Comby  suggests  that  the  flatu- 
lent distension  which  is  so  common  in  infancy  may  assist  in  producing  it.  The 
right  kidney  is  more  commonly  affected  than  the  left,  and  the  condition  is  more 
frequently  met  with  in  girls  than  in  boys.  Floating  kidney  may  give  rise  to  attacks 
of  severe  pain  simulating  appendicitis,  to  colic,  or  to  peritonitic  symptoms — 
abdominal  tenderness,  vomiting,  and  constipation  (Comby).  In  most  cases  the 
anomaly  is  discovered  accidentally.  Unless  the  symptoms  are  urgent,  no  treat- 
ment is  required.  If  the  kidney  is  giving  rise  to  trouble,  a  suitable  belt  should  be 
tried  or  an  operation  advised. 

Cystic  Degeneration  of  the  Kidney. — Cystic  degeneration  of  the  kidney,  in  which 
the  organ  is  converted  into  a  mass  of  cysts,  sometimes  occurs  as  a  congenital 
abnormality.  The  condition  resembles  cystic  degeneration  in  the  adult,  but 
what  relation  exists  between  the  two  is  doubtful.  In  congenital  cystic  degenera- 
tion both  kidneys  are  usually  affected,  and  in  many  cases  form  tumours  so  large 
as  to  render  birth  difficult.  Cysts  of  the  liver  and  pancreas,  and  other  congenital 
malformations,  may  coexist. 

Pathology. — The  kidneys  are  converted  into  a  mass  of  cysts  varying  in  size 
from  a  pea  to  a  cherry,  and  the  intervening  kidney  tissue  is  sclerosed  or  atrophied. 
In  a  newly- born  infant  such  a  cystic  kidney  may  weigh  a  pound  or  more.  The 
cysts  have  fibrous  walls,  lined  with  flattened  epithelium,  and  here  and  there 
between  them  recognizable  glomeruli  and  urinary  tubules  with  saccular  dilata- 
tions can  be  found.  The  cyst  contents  are  usually  clear,  but  may  be  tinged  brown 
or  red  with  blood-pigment,  and  sometimes  contain  urea.  There  is  no  obstruction 
of  the  ureters  or  lower  urinary  passages.  The  current  hypotheses  as  to  the  origin 
of  cystic  kidney  fall  under  three  heads  :  (1)  Retention  cysts  due  to  foetal  nephritis 
( Virchow)  ;  (2)  new  growths  (Ranvier)  ;  (3)  failure  of  the  developing  tubules 
to  unite  with  the  corresponding  glomeruli,  or  an  excess  of  either  glomeruli  or 
tubules,  and  cyst  formation  in  the  supernumerary  structures. 

Clinically,  cystic  kidney  is  of  little  importance.  Few  patients  survive  birth. 
In  a  few  cases  cystic  kidney  (sometimes  on  one  side  only)  has  been  reported  in 
children  of  two  or  three  years  of  age. 

REFERENCE. 
Hanau  :  Ueber  Congenitale  Cysten-nieren,  Giessen,  1890. 


Hydronephrosis. — Dilatation  of  the  pelvis  of  the  kidney  and  of  the  ureter  from 
chronic  overdistension  with  urine  is  not  uncommon  in  children.  It  is  caused 
by  some  obstruction  to  the  outflow  of  urine,  although  in  a  certain  number  of  cases 
it  is  impossible  on  post-mortem  examination  to  ascertain  precisely  where  the 
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obstruction  is  situated.  Hydronephrosis  may  be  congenital  or  acquired,  and 
unilateral  or  bilateral.  Double  hydronephrosis  is,  of  course,  much  more  serious 
than  single  hydronephrosis,  and  most  cases  are  fatal  in  infancy.  In  this  form 
death  usually  occurs  before  the  kidneys  have  become  sufficiently  distended  to 
give  rise  to  palpable  tumours,  hence  it  is  seldom  suspected  during  life  ;  in  single 
hydronephrosis  a  large  tumour  may  develop,  and  may  be  treated  successfully. 
From  a  clinical  standpoint,  therefore,  we  have  to  distinguish  between  double 
congenital  hydronephrosis,  as  we  meet  with  in  it  post-mortem  examinations  on 
infants,  and  single  hydronephrosis,  giving  rise  to  an  abdominal  tumour,  in  older 
children.  Pathologically,  of  course,  the  two  sets  of  cases  have  much  in  common. 
Hydronephrosis  may  develop  during  intra-uterine  life  to  such  a  degree  as  to  render 
delivery  difficult.  Congenital  hydronephrosis  is  frequently  associated  with  other 
congenital  malformations. 

Pathology. — The  appearance  of  a  hydronephrotic  kidney  is  too  well  known  to 
require  a  lengthy  description.  The  organ  is  enlarged,  often  to  a  marked  degree. 
In  slight  cases  there  may  be  only  some  dilatation  of  the  pelvis  ;  if  the  process  is 
more  advanced,  the  calyces  are  pouched,  and  in  extreme  cases  the  whole  or  a  great 
part  of  the  kidney  is  converted  into  a  loculated  cyst,  the  parenchyma  being  com- 
pressed and  absorbed.  When  both  kidneys  are  involved,  the  process  proves 
fatal  before  this  state  of  matters  is  reached.  The  kidneys  are  usually  enlarged 
to  about  double  the  normal  size  ;  on  section  the  greater  part  of  the  organs  is  found 
to  consist  of  dilated  calyces,  forming  pockets  from  |-  to  1  inch  in  diameter.  The 
cortex  may  be  reduced  to  \  inch  in  thickness,  or  even  less.  Microscopically 
the  kidney  tissue  which  remains  shows  signs  of  nephritis,  or  cirrhosis  and  dilata- 
tion of  the  tubules.  The  ureters  are  dilated,  elongated,  and  sacculated  ;  their 
walls  are  hypertrophied.  If  the  obstruction  is  in  the  urethra,  the  bladder  too  is 
dilated  and  hypertrophied,  and  even  in  those  cases  of  hydronephrosis  in  which 
no  organic  obstruction  can  be  found  the  same  condition  is  often  observed. 

Hydronephrosis  frequently  becomes  pyonephrosis,  the  infecting  organism 
commonly  being  the  B.  coli.  Ascending  infection  is  doubtless  favoured  by  the 
urinary  stasis. 

^Etiology. — Among  the  causes  of  acquired  hydronephrosis  (which  is  less 
common  in  children  than  the  congenital  form)  are  impacted  renal  calculi,  tumours 
of  the  bladder  or  other  organs  which  press  on  the  ureters,  old  inflammatory  adhe- 
sions, stricture  of  the  urethra,  or  any  other  lesion  by  which  the  urinary  passages 
happen  to  be  obstructed.  Calculus  is  probably  the  most  common  cause  in  child- 
hood. 

As  regards  congenital  causes  of  the  condition,  it  must  be  borne  in  mind  that 
a  hydronephrosis  may  originate  in  some  congenital  defect,  and  yet  not  reveal 
itself  until  after  infancy.  If  the  cause  acts  slowly  and  incompletely,  severai  years 
may  be  required  for  the  production  of  a  palpable  tumour.  The  chief  congenital 
malformations  which  have  been  described  are  kinks  and  twists  of  the  ureters, 
oblique  insertion  into  the  pelvis  of  the  kidney,  compression  of  the  ureter  by  an 
abnormal  renal  artery,  obstruction  at  the  vesical  orifice  of  the  ureter  ;  all  these 
are  much  more  common  than  stenosis  of  the  urethra  and  valvular  flaps  of  the 
urethral  mucous  membrane.  In  the  last-mentioned  the  valvular  flap  may  present 
no  hindrance  to  the  passage  of  a  catheter,  and  yet  seriously  obstruct  the  outflow 
of  urine.     Lastly,  a  tight  phimosis  may  unquestionably  produce  hydronephrosis. 
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It  is  possible  that  it  does  so  indirectly  ;  the  difficulty  of  urination  causes  hyper- 
trophy of  the  bladder  wall  in  the  first  instance,  the  thickened  bladder  wall  obstruct- 
ing the  flow  through  the  vesical  orifice  of  the  ureter  (Fig.  64). 

The  hydronephrosis  which  is  sometimes  associated  with  chronic  interstitial 
nephritis  is  probably  secondary  to  that  disease. 

In  a  considerable  proportion  of  post-mortem  examinations  on  cases  of  double 
congenital  hydronephrosis,  no  satisfactory  explanation  of  the  condition  can  be 
found.  There  is  hypertrophy  and  dilatation  of  the  ureters,  and  also  of  the  bladder, 
but  no  organic  obstruction  lower  down.  John  Thomson  has  pointed  out  that 
hydronephrosis  of  this  type  presents  analogies  to  other  congenital  affections  of 
hollow  muscular  organs — hypertrophic  stenosis  of  the  pylorus  and  idiopathic 
dilatation   of  the   colon.      The   fact  that   in   this  form  of   hydronephrosis   the 

muscular  parts  of  the  urinary  tract  are 
hypertrophied  as  well  as  dilated  proves 
that  an  obstruction  to  the  outflow  of 
urine  must  have  existed,  and  that  the 
condition  is  not  simply  a  malformation 
in  the  ordinary  sense  of  the  term.  He 
therefore  suggests  that  the  cause  of  the 
obstruction,  since  there  is  no  organic 
stenosis,  must  be  functional,  and  that  it  is 
a  faulty  co-ordination  of  the  muscles  which 
control  the  outflow  of  urine,  due  to 
developmental  defect  of  the  nervous 
mechanism.  Both  hydronephrosis  with 
dilatation  of  the  ureters  and  idiopathic 
dilatation  of  the  colon  have  been  found 
along  with  hypertrophy  of  the  pylorus,  and 
the  association  is  the  more  significant  on 
account  of  the  extreme  infrequency  of  other 
congenital  malformations  in  cases  of  pyloric 
stenosis.  Thomson's  hypothesis  is  also 
supported  by  a  case  which  recently  came 
under  the  writer's  notice.  The  patient  was 
a  girl,  aged  thirteen  months,  who  was 
admitted  to  hospital  on  account  of  vomiting,  constipation,  and  wasting.  She  was 
a  healthy  infant  at  birth,  and  had  been  hand-fed  from  the  first.  When  one  month 
old  she  began  to  vomit,  and  this  continued  more  or  less  until  the  date  of  her 
admission.  During  the  latter  part  of  her  illness  she  had  wasted  and  become  ex- 
tremely constipated.  On  admission  she  was  much  emaciated,  weighing  only  8  pounds 
10  ounces,  and  her  abdomen  was  flaccid,  with  coils  of  bowel  showing  through  the 
parietes.  There  was  indistinct  peristalsis,  chiefly  of  the  intestine,  but  no  definite 
gastric  peristalsis  was  made  out.  The  bowels  moved  regularly,  and  vomiting  was 
not  urgent.  There  were  no  other  noteworthy  symptoms,  but  the  patient  lost  weight, 
and  died  a  week  after  admission.  On  post-mortem  examination,  in  addition  to 
the  usual  appearances  of  marasmus,  the  stomach  was  found  to  be  markedly  dis- 
tended, and  its  wall  to  be  thicker  than  that  of  an  ordinary  adult  organ  ;  there 
was  no  pyloric  hypertrophy  or  stenosis.  The  ileum  and  jejunum  showed  little 
naked-eye    change,    but    the  colon  was   distinctly    hypertrophied.     The  kidneys 


Fig.  64. — Hypertrophy  of  Bladder 
and  Dilatation  op  Ureters  due  to 
a  very  Tight  Phimosis  (prom  a  Child 
aged  Nine  Months). 

The  pelves  of  the  kidney  were  also  di- 
lated. 
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were  small  in  size,  their  pelves  not  dilated  ;  the  left  ureter  was  widely  dilated 
and  hypertrophied,  being  equal  in  size  to  the  small  intestine  ;  the  right  ureter  was 
slightly  dilated  and  hypertrophied  ;  the  bladder,  the  vesical  openings  of  the  ureters, 
and  the  genital  organs,  were  all  normal.  The  association  in  this  case  of  hyper- 
trophy and  dilatation  of  three  of  the  hollow  muscular  viscera,  without  any  sign 
of  organic  obstruction,  is  suggestive  of  a  functional  nervous  origin. 

Symptomatology. — Bilateral  congenital  hydronephrosis  is  seldom  recognized 
during  life.  If  ascending  infection  occurs,  the  condition  of  the  urine  may  attract 
attention,  and  in  a  case  of  this  kind  I  have  been  able  to  palpate  the  enlarged  kidneys. 
Owing  to  the  fact  that  the  disease  is  necessarily  fatal  and  admits  of  no  treatment, 
it  is  of  little  clinical  importance,  though  of  considerable  pathological  interest. 

In  cases  of  unilateral  hydronephrosis,  whether  due  to  a  congenital  or  an  ac- 
quired cause,  the  only  characteristic  symptom  is  the  development  of  a  tumour  in 
the  kidney  region.  Most  of  the  patients  are  over  three  years  of  age.  The  tumour 
is  usually  smooth  and  rounded,  but  may  be  irregular  in  outline.  It  may  fluctuate 
or  have  the  consistence  of  a  cyst.  It  has  the  usual  characteristics  of  a  renal  tumour 
— bulging  back  into  the  flank  between  the  last  rib  and  the  iliac  crest,  and  having 
the  colon  in  front  of  it.  A  pathognomonic  sign,  not,  however,  present  in  every 
case,  is  diminution  or  disappearance  of  the  tumour,  associated  with  an  increased 
flow  of  urine.  Hydronephrotic  tumours  vary  much  in  size  ;  a  large  one  may  fill 
the  greater  part  of  the  abdominal  cavity.  The  fluid  in  the  cyst  does  not  consist 
of  normal  urine.  It  may  be  little  more  than  a  solution  of  sodium  chloride,  without 
either  urea  or  uric  acid,  or  traces  of  urinary  constituents  may  be  present.  There 
may  be  epithelial  cells,  albumin,  muco-pus,  blood,  sugar,  urates,  oxalates,  etc. 
Although  in  some  cases  hydronephrosis  causes  definite  symptoms,  they  are  not 
characteristic.  Attacks  of  abdominal  pain  and  vomiting,  simulating  "  bilious 
attacks,"  have  been  described.  When  the  condition  is  due  to  impaction  of  a 
stone,  a  history  of  renal  colic  may  be  obtained.  Otherwise  the  symptoms  are  due 
to  the  mechanical  effects  of  the  tumour. 

The  Prognosis  in  hydronephrosis  is  always  grave.  Double  hydronephrosis 
is  probably  always  fatal.  The  gravity  of  unilateral  hydronephrosis  depends  on 
the  cause,  and  on  the  condition  of  the  opposite  kidney  ;  and  on  both  of  these 
points  it  may  be  very  difficult  to  form  an  opinion.  When  hydronephrosis  is  due 
to  an  impacted  calculus,  it  may  undergo  spontaneous  cure  if  the  stone  be  passed, 
as  happened  in  a  case  recorded  by  Goodhart.  In  intermittent  hydronephrosis 
from  other  causes  the  cyst  always  refills.  For  this  reason  aspiration  is  only  useful 
as  a  diagnostic  or  temporary  expedient.  If  hydronephrosis  is  untreated,  the 
cyst  may  rupture  into  the  peritoneum  or  become  infected,  or  uraemia  may  ensue. 

The  Treatment  of  hydronephrosis  is  surgical — removal  of  the  obstruction  if 
possible  ;  failing  that,  nephrectomy  is  preferable  to  drainage.  Stiles  advises  the 
transperitoneal  route  as  the  simpler  and  more  satisfactory  method. 
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022  DISEASES  OF  CHILDREN 


NEPHRITIS. 

Infants  and  young  children  of  all  ages  are  liable  to  nephritis.  Not  only  do  all 
the  principal  forms  of  the  disease  which  we  meet  with  in  adult  life  occur,  but  there 
are  as  well  certain  types  which  are  peculiar  to  childhood.  Several  classifications 
have  been  suggested,  and  that  which  is  adopted  here  is  based  solely  on  grounds 
of  clinical  convenience.  We  consider  (1)  Nephritis  in  Infancy  ;  (2)  Chronic  Inter- 
stitial Nephritis  ;  and  (3)  Nephritis  in  Older  Children — Acute,  Chronic  Parenchym- 
atous, Lardaceous,  and  Uncertain  Forms.  The  justification  for  dealing  separately 
with  the  nephritis  of  infancy  is  that,  though  its  manifestations  are  often  ambiguous, 
and  its  pathology  as  yet  obscure,  what  little  is  known  about  it  points  towards  its 
playing  an  important  part  in  the  production  of  some  of  the  chronic  forms  of  the 
disease  which  occur  in  later  childhood,  the  exact  origin  of  which  is  at  present 
uncertain. 

I.  Nephritis  in  Infancy. — Nephritis  is  probably  more  common  in  infants  than 
we  have  hitherto  supposed.  There  are  several  reasons  why  it  may  often  escape 
recognition.  Clinically  the  most  conspicuous  feature  of  nephritis — oedema — may 
be  absent,  and  the  presence  of  albuminuria  with  tube  casts  is,  obviously,  likely 
to  pass  unnoticed  on  account  of  the  difficulty  of  obtaining  a  specimen  of  urine. 
Then,  again,  oedema  is  common  in  infants  quite  apart  from  nephritis,  and  the 
same  applies  to  albuminuria.  (Edema  and  albuminuria  may  even  occur  together, 
though  the  kidneys  prove  healthy  on  microscopic  examination  (Carpenter). 
Pathologically,  the  kidneys  may  appear  to  the  naked  eye  perfectly  normal,  although 
marked  microscopic  changes  exist.  It  is  thus  not  surprising  that  nephritis  in 
infancy  may  be  unsuspected  during  life,  and  undetected  after  death. 

.ZEtiology. — The  principal  causes  of  nephritis  in  infants  are  syphilis  and 
gastro-intestinal  disorders.  A  few  cases  have  been  recorded  in  the  course  of 
scorbutus  (Still).  It  may  also  occur  as  a  complication  of  many  of  the  infectious 
diseases — broncho-pneumonia,  erysipelas,  meningitis,  etc.,  and  in  cases  of  extensive 
skin  affections.  In  some  instances  no  ascertainable  cause  can  be  made  out.  In 
a  case  reported  by  Ashby,  of  a  child  who  died  at  the  age  of  four  weeks,  the 
nephritis  appears  to  have  developed  at  or  before  birth. 

Latent  Nephritis. — In  most  cases  acute  nephritis  in  infants  is  latent — i.e.,  its 
presence  is  revealed  only  by  the  detection  of  albumin,  granular  or  hyaline  casts, 
and  sometimes  blood,  in  the  urine.  Latent  acute  nephritis  is  apparently  not 
uncommon  in  acute  gastro-enteritis,  and  possibly  the  nervous  symptoms  which 
sometimes  supervene  in  fatal  cases  of  this  disease  are  really  due  to  ursemia.  In 
other  cases,  though  the  gastro-intestinal  symptoms  subside,  the  infant's  general 
condition  does  not  correspondingly  improve,  and  on  examination  of  the  urine  signs 
of  nephritis  are  found.  The  nephritis  of  scorbutus  is  latent ;  albumin  and  casts 
may  persist  in  the  urine  for  several  months  after  the  scorbutus  is  cured. 

Holt  describes  as  primary  acute  nephritis  in  infants  a  form  which  is  character- 
ized by  high  irregular  fever,  anaemia,  nervous  symptoms,  usually  vomiting  and 
diarrhoea,  and  sometimes  dyspnoea.  Dropsy  is  absent,  and  albumin  may  not  at 
first  be  present,  but  always  ultimately  appears  in  the  urine,  which  also  contains 
casts.     The  disease  is  fatal  in  about  two-thirds  of  the  patients. 

Syphilitic  Nephritis. — In  a  considerable  proportion   of  infants  suffering  from 
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hereditary  syphilis,  the  kidneys,  like  many  other  organs,  are  affected.  Cassel  found 
evidence  of  nephritis  in  six  out  of  a  series  of  thirty-one  cases.  Syphilitic  nephritis 
is  as  a  rule  latent.  It  manifests  itself  only  by  albuminuria  and  casts.  The 
quantity  of  the  urine  is  not  diminished,  and  it  seldom  contains  blood.  Both 
ursenria  and  anasarca  are  rare.  The  occurrence  of  nephritis  in  syphilis  does  not 
depend  on  the  severity  of  the  other  symptoms  ;  it  is  as  often  met  with  in  slight  as 
in  bad  cases.  It  is  not  in  itself  fatal,  nor  does  its  presence  increase  the  gravity 
of  the  case.  Recovery  takes  place,  so  far  at  least  as  can  be  judged  from  analysis 
of  the  urine,  if  the  other  syphilitic  manifestations  improve. 

Acute  Nephritis  with  (Edema. — In  some  cases  of  acute  nephritis  in  infants 
the  clinical  picture  is  more  characteristic.  There  is  general  oedema,  with  scanty 
urine  containing  albumin,  blood,  and  casts.  The  writer  has  seen  fatal  acute 
Bright's  disease  of  this  kind  develop  suddenly  in  a  baby  aged  four  weeks. 

Pathology. — The  pathology  of  nephritis  in  infancy  still  requires  elucidation. 
The  best -known  form  is  that  due  to  syphilis  ;  our  knowledge  of  the  others  is  frag- 
mentary. 

In  syphilitic  nephritis,  the  kidneys  to  the  naked  eye  as  a  rule  show  no  abnor- 
mality ;  if,  however,  the  cellular  infiltration  is  extensive,  the  cut  surface  may 
have  a  yellowish-pink  colour.  Microscopically  the  most  constant  and  charac- 
teristic change  is  an  interstitial  nephritis.  Deposits  of  round  cells  are  seen  in  the 
connective  tissue  of  the  kidney  cortex,  and  with  this  there  is  associated  prolifera- 
tion of  the  adventitia  of  the  arterioles.  An  actual  formation  of  fibrous  tissue 
does  not  take  place.  In  some  cases  the  cellular  infiltration  is  more  widely  dis- 
tributed throughout  the  cortex,  separating  the  tubules  and  obscuring  the  struc- 
ture of  the  organ.  In  addition  to  these  lesions,  there  is  in  some  instances  evidence 
that  the  normal  development  of  the  kidney  has  been  hindered  by  the  syphilitic 
poison.  The  glomeruli  are  unusually  few  in  number,  and  some  of  them  are  rudi- 
mentary ;  the  tubules  of  the  kidney  also  show  signs  of  imperfect  development. 
Alterations  of  the  parenchyma  of  the  kidney  occupy  quite  a  secondary  place. 
Here  and  there  the  epithelial  cells  of  the  convoluted  tubules  are  degenerate,  and 
there  may  even  be  changes  in  the  glomeruli — thickening  of  the  capsule,  exudation 
into  it,  and  degeneration  of  the  epithelium  covering  the  capillaries.  Extensive 
catarrhal  nephritis,  in  which  the  parenchymatous  overshadowed  the  interstitial 
changes,  was  found  by  Carpenter  in  one  case  ;  but  this  is  exceptional,  and  it  is 
quite  possible  that  the  association  between  it  and  syphilis  was  fortuitous.  The 
changes  which  are  characteristic  of  syphilis  may  be  summed  up  as — Acute  or  sub- 
acute interstitial  nephritis  ;  retarded  development  of  the  kidney  ;  slight  secondary 
affection  of  the  parenchyma. 

In  nephritis  due  to  gastro-intestinal  disorders,  the  kidney  appears  normal  to 
the  naked  eye.  The  principal  microscopic  change  is  a  fatty  degeneration  of  the 
epithelium  of  the  convoluted  tubules  ;  the  glomeruli  escape.  In  the  acute  nephritis 
described  by  Holt,  the  main  changes  appear  to  be  an  acute  interstitial  nephritis, 
with  secondary  affection  of  the  parenchyma.  Very  few  post-mortems  have  been 
made  on  cases  of  acute  nephritis  with  oedema  in  infants.  In  those  which  have 
been  reported  the  lesion  was  a  glomerular  nephritis. 

When  the  pathological  findings  are  correlated  with  the  clinical  aspects  of  the 
disease,  the  following  statements  are  justified  :  (1)  The  nephritis  of  young  infants 
is  usually  interstitial  (commonly  syphilitic),  acute,  and  recoverable.  Parenchym- 
atous changes  are  secondary,  and  are  limited  to  the  convoluted  tubules.     (2)  In 
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certain  toxic  conditions,  notably  gastro-enteritis,  the  epithelium  of  the  tubules  is 
chiefly  affected  ;  in  this  form  also  recovery  often  occurs.  (3)  In  both  the  preceding 
forms  of  nephritis  the  disease  shows  itself  only  by  the  presence  of  albumin  and 
casts.  (4)  Frank  acute  nephritis  is  rare,  and  often  fatal ;  the  lesion  is  a  glomerular 
nephritis.  (5)  Infantile  interstitial  nephritis  may  become  chronic,  and  is  possibly 
the  precursor  of  granular  contracted  kidney. 

Treatment. — Latent  nephritis  does  not  require  any  special  treatment.  In 
the  nephritis  of  syphilis  the  possibility  of  mercury  having  a  detrimental  action 
should  be  borne  in  mind,  and  the  drug  should  not  be  given  in  too  large  doses,  lest 
uraemic  convulsions  take  place  (Guthrie).  The  treatment  of  acute  nephritis  with 
oedema  is  the  same  as  in  older  children. 
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II.  Chronic  Interstitial  Nephritis.— Chronic  interstitial  nephritis  is  one  of  the 
rarer  diseases  of  children,  but  typical  cases  are  met  with  from  time  to  time.  In 
1903  Sawyer  was  able  to  collect  twenty-four  examples  in  patients  under  twenty 
years  of  age,  and  since  then  this  number  has  been  considerably  augmented. 

iE/noLOGY. — Girls  are  twice  as  liable  to  chronic  interstitial  nephritis  as  boys — 
a  marked  contrast  to  the  sex  distribution  of  the  disease  in  adult  life.  Hereditary 
influence  is  sometimes  shown  by  the  occurrence  of  the  disease  in  more  than  one 
member  of  a  family,  or  in  collaterals.  The  ordinary  causes  of  granular  kidney- 
gout,  alcohol,  and  lead-poisoning — are  not  operative  in  childhood,  except  in  so  far 
as  a  gouty  ancestry  may  be  held  responsible.  It  is  probable  that  congenital 
syphilis  is  the  cause  of  some  cases  of  granular  kidney,  and  possibly  others  begin 
either  as  an  infantile  or  an  intra-uterine  nephritis.  Well-marked  granular  contracted 
kidney  has  been  observed  in  a  child  aged  two  and  a  half  years,  but  as  a  rule  cases 
come  under  observation  for  the  first  time  in  somewhat  older  children. 

Symptomatology. — The  onset  of  the  disease  is  insidious,  and  in  many  cases 
seems  to  date  from  infancy,  as  the  patients  are  often  described  as  having  been 
delicate  since  birth.  They  are  usually  wasted,  stunted  in  growth,  and  often 
somewhat  precocious  for  their  years.  There  is  often  anaemia,  which,  however,  is 
masked  by  a  dusky  flush,  due  to  capillary  congestion.  A  history  of  gastrointes- 
tinal disturbance- — vomiting,  diarrhcea,  or  constipation — is  common.  Although 
there  is  generally  polyuria,  it  is  seldom  complained  of  unless  it  is  associated  with 
enuresis.  Guthrie  lays  great  stress  on  the  frequency  of  pigmentation  of  the  skin 
in  this  disease.  The  discoloration  resembles  that  of  Addison's  disease  ;  it  varies 
in  intensity  from  mere  sallowness  to  marked  bronzing,  and  is  most  conspicuous 
over  the  abdomen  and  flanks.  There  is  not,  however,  any  pigmentation  of  the 
mucous  membranes.  In  addition  to  being  darker,  the  skin  is  dry,  harsh,  and 
inelastic.     In  most  respects  the  manifestations  of  granular  kidney   in   children 
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resemble  those  which  are  met  with  in  adult  life.  The  heart  is  hypertrophied,  the 
blood-pressure  high,  and  the  arteries  thick  ;  the  urine  is  abundant— up  to  100  ounces 
per  diem— of  low  specific  gravity,  with  little  or  no  albumin,  and  some  hyaline  or 
granular  casts.  There  is  little  tendency  to  osdema  so  long  as  the  cardiac  muscle 
retains  its  vigour,  but  uraemic  symptoms,  of  which  headache  is  the  most  common, 
are  frequently  met  with.  Convulsions  often  occur  towards  the  end  of  the  illness! 
Albuminuric  retinitis  and  retinal  haemorrhages  are 
rare  (vide  p.  636).  Cerebral  haemorrhage  is  not  infre- 
quent. Patients  suffering  from  chronic  interstitial 
nephritis  are  liable  to  serious  bronchial  catarrh  and 
pulmonary  oedema. 

Infantilism  associated  with  chronic  interstitial 
nephritis  has  been  described  by  Morley  Fletcher  and 
Parsons.  The  condition  is  apparently  merely  an  exag- 
geration of  the  retarded  development  which  is  common 
in  the  disease  (Fig.  65). 

Pathology.— The  kidneys  are  usually   much  atro- 
phied ;  their  combined  weight  may  not  exceed  an  ounce. 
They  are  distorted  and  puckered,  and,  when  the  thick- 
ened adherent   capsule   is   torn   off,    show   a   granular 
surface.     On  section   the  cortex  is  found  to  be  much 
shrunken,  the  medulla  less  so.     The  pelves  and  ureters 
are  often  somewhat  dilated.    The  changes  in  the  kidney, 
then,  resemble  those  seen  in  the  adult,  but  are  somewhat 
less  marked.     Microscopically  there  is  found  through- 
out the  kidney  an  increase  of  the  connective  tissue, 
which  by  its  fibroid  contraction  distorts  the  organ  and 
produces  secondary  changes  in  the  secreting  structures. 
The  arterial  coats  are  also  thickened,  and  the  lumen  of 
the  smaller   vessels   may   be   almost  obliterated.     The 
cirrhotic  process  tends  to  spread  into  the  perinephric 
tissues,  and  it  is  possible  that  the  pigmentation  of  the 
skin  is  due  to  the  implication  of  the  suprarenal  glands 
in  this  process.     Cardio-vascular  lesions  are  even  more 
constant  than  in  the  adult.     Hypertrophy  of  the  left 
and  to  a  less  extent  of  the  right  ventricle  is  almost 
invariable.    Atheroma  and  thickening  of  various  arteries 
is  common.     Cirrhosis   of   the  liver  is  sometimes  also 
present. 

From  the  history  of  these  patients  and  the  fact 
that  a  slowly  progressive  fibrosis  may  attain  such  a 
height  in  a  comparatively  young  child,  there  can  be 
little  doubt  that  in  many  cases  chronic  interstitial  nephritis  dates  from  early  in- 
fancy. We  have  already  seen  that  the  type  of  infantile  nephritis  is  an  acute 
interstitial  inflammation,  and  it  is  probable  that  in  some  cases  this  acute  interstitial 
nephritis,  instead  of  resolving,  passes  into  the  chronic  stage.  Guthrie  believes 
that  in  many  cases  congenital  syphilis  is  the  cause  of  chronic  interstitial  nephritis, 
and  the  evidence  in  favour  of  this  is  very  convincing.  But  just  as  the  interstitial 
nephritis  of  the  syphilitic  infant  may  become  chronic,  so  may  interstitial  nephritis 
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Fig.  65. — Infantilism  dub 
to  Chronic  Nephritis. 

Aged  nine  years.  Height, 
3  feet  2  inches  (12  inches 
below  average).  Carjjal 
development  that  of  three 
to  four  years.  Mentally 
slightly  backward.  Poly- 
uria, albuminuria,  granu- 
lar and  hyaline  casts. 
No  evidence  of  congenital 
syphilis. 
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due  to  other  causes.     This  would  account  for  the  occurrence  of  chronic  interstitial 
nephritis  apart  from  all  evidence  of  hereditary  syphilis. 

Diagnosis. — The  diagnosis  of  this  disease  is  seldom  difficult,  except  in  the  early 
stages.  Guthrie  draws  attention  to  the  possibility  of  confusing  with  it  cases  of 
the  uric  acid  diathesis,  in  which  there  may  be  albuminuria,  headache,  and  high 
blood-pressure.  The  absence  of  thickening  of  the  vessels  and  of  polyuria  are  the 
chief  distinguishing  marks.  Ursemia  may  be  mistaken  for  tuberculous  meningitis  ; 
cases  in  which  pigmentation  is  marked  may  resemble  Addison's  disease  ;  the  polyuria 
may  suggest  diabetes. 

Treatment. — Owing  to  the  more  progressive  character  of  the  disease,  less  can 
be  expected  from  treatment  in  chronic  interstitial  nephritis  in  the  child  than  in  the 
adult.  It  should,  however,  be  conducted  on  the  same  lines.  The  diet  ought  to  be 
such  as  not  to  tax  the  kidneys  ;  meat  therefore  should  be  eaten  sparingly.  The 
patient  should  be  warmly  clad,  chills  should  be  avoided,  and  the  skin  kept  active 
by  warm  baths.  The  quantity  of  water  drunk  need  not  be  restricted  in  any  way. 
Constipation  is  a  common  symptom,  and  should  be  relieved  by  salines.  If  there  is 
ansemia,  iron  is  required.  As  the  cardio-vascular  changes  are  compensatory, 
drugs  which  lower  the  arterial  pressure  should  not  be  given  without  a  definite 
reason,  and  their  effects  should  be  carefully  watched.  If  there  are  signs  that  the 
cardiac  muscle  is  beginning  to  yield,  such  as  diminution  in  the  amount  of  urine, 
slight  oedema,  or  falling  blood-pressure,  digitalis  and  squills  are  indicated.  The 
treatment  of  uraemia  is  referred  to  on  p.  636  ;  in  this  form  of  Bright's  disease, 
however,  uraemia  is  much  less  amenable  to  treatment  than  in  acute  nephritis. 
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III.  Nephritis  in  Older  Children — Acute  Nephritis. — Acute  nephritis  is  by  no 
means  uncommon  in  childhood  ;  it  may  occur  at  any  age.  Acute  nephritis  with 
anasarca  is,  however,  rare  before  the  second  year,  although  it  may  occur  in  infancy 
(p.  623).     Both  sexes  are  equally  liable. 

^Etiology. — Scarlet  fever  is  probably  the  most  common  cause  of  nephritis, 
but  the  kidneys  may  become  affected  in  any  infective  disease.  Putting  aside 
scarlatinal  cases,  which  rarely  come  under  observation  in  general  hospitals,  there 
is  no  doubt  that  in  the  majority  of  patients  acute  nephritis  begins  without  ascer- 
tainable cause.  Among  thirty  consecutive  cases  of  nephritis  treated  in  hospital, 
twenty  appeared  to  be  primary.  It  is,  however,  probable  that  most  of  these  so-called 
"  primary  "  cases  are  the  result  of  bacterial  infection  ;  and  when  we  remember  how 
easily  slight  attacks  of  tonsillitis  are  overlooked,  there  is  no  difficulty  in  supposing 
that  infection  may  arise  in  this  way.  I  have  seen  acute  nephritis  develop  a  week 
after  the  onset  of  tonsillitis  and  otitis.  Measles  rarely  causes  nephritis,  but  in  one 
patient  the  measles  rash  appeared  the  day  after  the  oedema  was  first  noticed. 
Pneumonia  does  not  seem  to  be  a  very  rare  cause  of  nephritis  ;  three  of  my  cases 
were  associated  with  pneumonia,  and  I  have  seen  several  others.     Nephritis  may 
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also  complicate  chicken-pox,  mumps,  hooping-cough,  influenza,  and  probably 
rheumatism  ;  it  very  seldom  follows  diphtheria,  though  albuminuria  is  common  in 
that  disease.  In  the  tropics  malaria  is  a  recognized  cause  of  acute  nephritis  in 
children.  Apart  from  the  infective  diseases,  the  only  other  recognized  cause  of 
nephritis  is  cold.  It  is,  of  course,  impossible  to  prove  absolutely  that  the  disease 
is  due  to  exposure,  but  there  is  a  certain  amount  of  evidence  that  this  may  some- 
times be  the  case.  Claude  Ker  quotes  as  an  instance  a  newly-built  fever  hospital 
in  which  sixteen  of  the  first  twenty  scarlet  fever  patients  treated  developed  nephritis 
or  albuminuria  shortly  after  they  were  allowed  to  sit  up  in  bed.  It  was  found 
that  the  ventilating  outlets  placed  above  each  bed  were  acting  as  inlets,  so  that  a 
cold  air  douche  fell  on  the  backs  of  the  patients.  When  the  ventilators  were  closed, 
the  outbreak  of  nephritis  ceased. 

Symptomatology.— The  symptoms  of  acute  nephritis  are  usually  character- 
istic. The  onset  is  in  most  cases  abrupt,  and  often  the  first  sign  that  anything 
is  amiss  is  the  sudden  swelling  of  the  face.  In  other  cases  the  appearance  of  the 
oedema  is  preceded  by  headache  and  vomiting,  or,  somewhat  frequently,  by 
diarrhoea.  At  the  onset  there  is  usually  some  fever,  but  the  temperature  seldom 
rises  above  101°  F.,  and  in  most  cases  it  is  lower  than  this.  Unless  there  is  some 
complication,  the  fever  disappears  within  a  few  days— long  before  the  other  symp- 
toms of  nephritis  subside.  While  in  most  cases  oedema  of  the  face  is  an  early 
symptom,  this  is  not  invariable  ;  the  face  may  never  be  affected  at  all,  and  the 
dropsy  be  limited  to  the  loins  and  legs.  Again,  the  urine  may  be  scanty  and 
contain  blood  and  casts  for  a  week  or  more  before  any  oedema  is  seen  ;  and  in 
other  cases  of  acute  nephritis  there  may  be,  jfrom  first  to  last,  no  cedema  at  all. 
An  extreme  degree  of  dropsy  is  more  frequently  seen  in  chronic  parenchymatous 
than  m  acute  Bright's  disease,  but  in  the  latter  there  may  be  general  anasarca, 
with  effusion  into  the  serous  cavities,  particularly  the  peritoneum.  Pericardial 
effusion  is  rare. 

The  urine  is  diminished  in  amount— from  three  to  five  ounces  in  the  twenty -four 
hours  in  a  moderately  severe  case— and  very  often  contains  a  considerable  quantity 
of  blood.  The  altered  appearance  of  the  urine  is  not  seldom  the  first  indication 
that  anything  is  wrong  with  the  patient.  As  a  rule  the  albumin  is  abundant ; 
occasionally  it  is  present  in  such  quantity  that  the  urine  solidifies  on  boiling! 
Hyaline,  granular,  epithelial,  and  usually  blood  casts  are  also  present,  often  in 
great  numbers.  The  extent  of  the  cedema  does  not  correspond  very  closely  with 
the  amount  of  blood  and  albumin  in  the  urine.  Sometimes  there  is  little 
or  no  puffiness,  along  with  a  considerable  amount  of  albumin,  and,  again, 
fairly  well-marked  cedema  with  a  mere  trace.  In  acute  nephritis  there  is  probably 
always  some  blood,  at  least  towards  the  beginning  of  an  attack,  although,  if  the 
child  is  not  seen  until  he  has  been  ill  for  two  or  three  days,  it  may  have  disappeared, 
leaving  only  albuminuria.  In  some  patients,  owing  to  the  scanty,  concentrated 
urine,  frequent  painful  micturition  is  met  with,  and  occasionally  there  is  abdominal 
pain.  Henoch  and  others  have  reported  cases  of  acute  nephritis  without  albu- 
minuria ;  this,  however,  is  very  rare. 

In  acute  nephritis  the  blood-pressure  is  almost  always  raised,  sometimes  to  a 
marked  degree.  Gordon,  who  investigated  this  point  in  a  series  of  cases  in  the 
Edinburgh  Sick  Children's  Hospital,  found  that  at  the  beginning  of  an  acute  attack 
the  systolic  pressure  might  be  as  high  as  160  to  180  millimetres  Hg.  When  the 
initial  pressure  is  very  high,  it  generally  falls  to  normal  in  a  week  or  less  ;  when  it  is 
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only  moderate,  it  may  remain  above  normal  for  a  longer  period.  The  normal 
systolic  pressure  in  children,  in  round  numbers,  is  70  millimetres  Hg  under  one 
year,  80  millimetres  Hg  under  two  years,  90  millimetres  Hg  under  nine  years, 
and  100  to  105  millimetres  Hg  from  nine  to  twelve  years.  The  blood-pressure  is 
highest  in  those  cases  in  which  the  oedema  is  slight,  and  accompanying  the  higher 
pressures  there  is  usually  considerable  hsematuria.  On  examining  the  pulse  with 
the  finger,  the  hypertension  is  often  apparent,  but  no  trustworthy  estimate  of  the 
degree  to  which  the  blood-pressure  is  raised  can  be  formed  by  the  finger  alone. 
In  some  cases  the  pulse  remains  persistently  infrequent  during  the  course  of  acute 
nephritis,  returning  to  normal  as  the  patient  recovers.  The  heart  sounds  are 
usually  forcible  ;  the  first  is  sometimes  impure  or  reduplicated,  and  the  aortic 
second  accentuated. 

Cases  of  acute  nephritis  vary  greatly  in  severity.  On  the  one  hand  we  meet 
with  mild  forms  of  the  disease  in  which  there  are  no  urgent  symptoms — merely  a 
little  puffiness  of  the  face  and  albuminuria,  the  former  of  which  subsides  in  a  day 
or  two,  while  the  albumin  disappears  in  ten  days  or  less.  At  the  other  extreme 
come  the  very  grave  cases,  in  which  uraemia  is  present  from  the  onset,  the  urine 
remains  scanty  or  is  totally  suppressed,  and  the  patient  dies  comatose  in  the  course 
of  a  day  or  two.  A  little  girl  aged  six,  who  had  previously  been  perfectly  healthy, 
suddenly  became  ill  with  feverishness  and  puffiness  of  the  face.  Next  day  her 
speech  was  thick  and  rambling,  and  she  became  drowsy  ;  next  morning  she  was 
unconscious.  She  was  sent  into  hospital  comatose,  with  partial  suppression  of 
urine,  and  died  seventy-six  hours  later,  despite  all  treatment,  without  recovering 
consciousness. 

Acute  uraemia  is  relatively  uncommon  in  children,  and  on  the  whole  there  is 
less  tendency  to  eclampsia  than  in  adults.  Uraemia  usually  sets  in  with  vomiting 
and  drowsiness,  and  the  child  becomes  semi-comatose,  with  unequal  pupils  and 
twitching  of  an  arm  or  leg.  The  breathing  has  sometimes  a  sort  of  hissing  character. 
The  symptoms  of  uraemia,  as  a  whole,  are  often  not  unlike  those  of  tuberculous 
meningitis  (vide  p.  636). 

Scarlatinal  Nephritis. — As  the  most  important  form  of  acute  Bright's 
disease,  scarlatinal  nephritis  demands  special  notice.  In  almost  all  cases  of  severe 
scarlet  fever  there  is  albuminuria,  and  sometimes  a  few  tube  casts,  during  the  height 
of  the  febrile  stage.  This  must  be  distinguished  from  true  nephritis,  which  is  a 
later  complication.  The  nephritis  is  believed  to  be  due,  not  to  the  direct  action  of 
the  scarlet  fever  germ,  but  to  toxins.  Streptococci  may  also  play  a  part  in  pro- 
ducing it  in  some  cases. 

Nephritis  varies  in  frequency  in  different  epidemics  of  scarlet  fever.  Ker,  in 
a  first  series  of  4,436  cases,  found  its  incidence  to  be  11 '02  per  cent.  ;  in  a  second 
series  of  3,172  cases  it  was  only  5-64  per  cent.  It  is  most  common  during  the  age- 
period  five  to  ten  years,  children  of  from  five  to  seven  years  being  most  of  all 
susceptible.  Nephritis  usually  develops  towards  the  end  of  the  third  week  or  the 
beginning  of  the  fourth.  "  In  a  series  of  134  consecutive  cases  of  acute  nephritis, 
88  occurred  between  the  sixteenth  and  twenty-sixth  days,  and  of  these  68 
had  their  first  symptom  between  the  twentieth  and  twenty-fourth  days  inclusive  " 
(Ker).  In  some  families  there  seems  to  be  a  special  predisposition  to  scarlatinal 
nephritis,  as  is  seen  when  several  brothers  and  sisters  develop  this  complication. 
The  liability  to  nephritis  does  not  in  any  way  depend  on  the  severity  of  the  original 
disease  ;  indeed,  bad  cases  of  Bright's  disease  are  often  met  with  where  the  ante- 
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cedent  scarlet  fever  has  been  so  mild  as  to  have  escaped  notice.  No  doubt  the 
fact  that  such  patients  have  not  been  protected  in  any  way  influences  the  occurrence 
of  the  kidney  affection,  because,  whether  or  not  a  chill  can  originate  nephritis 
in  a  healthy  person,  there  is  no  doubt  it  can  precipitate  it  in  a  scarlet  fever 
patient. 

Scarlatinal  nephritis  may  develop  suddenly  or  gradually.  If  the  urine  is  being 
examined  day  by  day,  a  little  albumin  and  a  few  casts  may  be  detected  before  there 
is  any  naked-eye  change.  Soon,  however,  the  characteristic  reddish-brown 
colour  appears,  and  there  are  found  albumin  in  quantity,  blood,  and  casts  of  all 
kinds.  There  is  more  or  less  dropsy,  and  when  the  disease  develops  suddenly  it 
may  be  the  earliest  sign.  The  other  symptoms  of  scarlatinal  nephritis  do  not  differ 
in  any  way  from  those  which  have  been  described  above. 

Pneumococcal  Nephritis. — I  have  several  times  met  with  cases  in  which 
both  acute  nephritis  and  acute  pneumonia  were  present,*  and  had,  so  far  as  could 
be  made  out,  developed  almost  simultaneously.  I  have  also  once  seen  pneumonia 
develop  on  the  eleventh  day  of  a  nephritis,  while  the  acute  symptoms  were  still 
present.  When  both  diseases  begin  about  the  same  time,  the  pneumococcus  is 
presumably  responsible  for  the  kidney  affection  as  well  as  for  the  pneumonia  ;  but 
in  two  cases  in  which  a  careful  bacteriological  examination  was  made  the  urine 
was  sterile  in  one,  and  in  the  other  contained  no  more  organisms  than  might  have 
been  present  in  any  pneumonia.  Carnegie  Dickson,  Pathologist  to  the  Sick 
Children's  Hospital,  regarded  the  condition  as  toxic  rather  than  septic.  In  this 
respect,  therefore,  pneumococcus  nephritis  conforms  to  what  is  known  about 
scarlatinal  nephritis,  which  also  is  toxic. 

In  these  cases  the  onset  is  sudden,  the  pneumonic  symptoms  being  the  most 
prominent,  and  as  a  rule  oedema  of  the  face  is  noticed  within  twenty-four  hours. 
In  one  patient,  however,  there  was  no  cedema,  and  in  another  the  urine  was  noticed 
to  be  dark-coloured  four  days  before  the  lung  symptoms  developed.  The  course 
of  the  pneumonia  does  not  seem  to  be  influenced  by  the  coexisting  nephritis,  for 
in  all  the  patients  who  recovered  it  ended  by  crisis  within  a  week.  Two  patients 
subsequently  developed  empyema,  and  one  of  these  was  also  uraemia  Patients 
attacked  by  this  pneumococcal  nephritis  appear  pallid,  slightly  cyanosed,  and 
puffy  about  the  face,  and  altogether  look,  and  are,  extremely  ill ;  but  the  prognosis 
is  probably  more  favourable  than  might  at  first  sight  be  expected,  for  only  one 
out  of  seven  cases  died.  The  blood  and  albumin  may  disappear  from  the  urine 
within  a  week  after  the  crisis  ;  this  happened  thrice.  Of  the  two  patients  with 
empyemata,  one  went  out  of  hospital  with,  the  other  without,  a  trace  of  albumin. 
Of  the  two  others  who  recovered,  one  began  to  desquamate  three  weeks  after 
admission,  and  was  transferred  to  the  fever  hospital.  In  the  fatal  case  death  took 
place  on  the  sixth  day  of  the  pneumonia.  The  chief  clinical  interest  of  this  group 
of  cases  is  the  relatively  favourable  prognosis,  in  spite  of  the  apparently  serious 
nature  of  the  illness.  In  dealing  with  them,  the  pneumonia  should  be  treated  on 
ordinary  lines,  and  hot-packing,  etc.,  should  be  deferred  until  after  the  crisis. 

Chronic  Parenchymatous  Nephritis. — Chronic  parenchymatous  nephritis  is 
not  common  in  children,  nor,  when  it  does  occur,  are  its  symptoms  in  any  way 
peculiar.  For  these  reasons,  only  a  short  description  of  it  is  necessary.  An  acute 
nephritis  may  gradually  pass  into  the  chronic  stage,  or  there  may  be  an  interval 

*  Some  of  these  cases  were  under  Dr.  John  Thomson's  care  ;  he  kindly  allows  me  to  refer 
to  them. 
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of  apparent  health  lasting  for  months,  or  even  years.  In  some  cases  the  disease 
appears  to  develop  insidiously  without  any  antecedent  acute  attack  ;  the  origin 
of  such  cases  is  obscure.  Chronic  parenchymatous  nephritis  is  not  common  before 
the  fourth  or  fifth  year,  and  most  frequently  the  patients  are  older. 

Symptomatology. — The  leading  symptom  is  dropsy,  which  may  be  extreme  ; 
it  varies  much  from  time  to  time,  and  the  patient  may  be  free  from  it  for  months 
together.  The  urine  remains  constantly  albuminous,  although  when  the  patient 
is  free  from  oedema  there  may  be  only  a  trace  of  albumin  present.  Casts,  too,  are 
always  to  be  found.  The  specific  gravity  is  normal  or  slightly  raised.  During  an 
exacerbation  the  quantity  of  urine  falls,  and  the  daily  amount  passed  may  not  exceed 
five  or  six  ounces.  A  trace  of  blood  is  occasionally  present.  The  blood-pressure  is 
little  raised  in  chronic  parenchymatous  nephritis,  and  there  are  no  marked  cardio- 
vascular changes.  In  most  cases  there  is  some  anaemia,  but  the  reduction  in  the 
haemoglobin  and  red  corpuscles  is  less  than  the  pallor  would  suggest. 

The  course  of  an  exacerbation  of  chronic  parenchymatous  nephritis  is  often 
erratic.  It  frequently  happens  that,  when  the  patient  is  first  put  under  treatment, 
the  dropsy  rapidly  disappears  ;  then,  without  any  apparent  reason,  and  without 
any  change  in  the  diet  or  treatment,  fluid  quickly  accumulates  again.  Often,  too, 
after  treatment  has  been  quite  ineffectual  for  several  weeks,  a  profuse  diuresis  sets 
in,  and  in  a  few  days  the  patient  is  entirely  free  from  cedema.  A  similar  capricious 
response  to  dechlorination  is  sometimes  met  with  :  at  one  time  a  salt-free  diet  will 
rapidly  cause  the  dropsy  to  vanish  ;  at  another  time  in  the  same  patient  it  may  be 
a  fortnight  or  three  weeks  before  the  slightest  effect  is  produced  (Chart  I.,  p.  638). 

Chronic  parenchymatous  nephritis  runs  a  course  of  several  years.  Death  is 
usually  caused  by  some  intercurrent  infection,  such  as  pneumonia,  pericarditis, 
or  peritonitis,  or  by  acute  uraemia.  (Edema  of  the  lungs  is  the  most  dangerous 
complication,  directly  due  to  the  accumulation  of  fluid  ;  it  often  proves  fatal. 

Lardaceous  Nephritis. — Lardaceous  disease  of  the  kidney  is  very  rare  in 
children.  Prolonged  suppuration,  the  most  important  cause  of  lardaceous  disease, 
is  now,  thanks  to  the  achievements  of  modern  surgery,  of  uncommon  occurrence.  It 
is  doubtful  whether  congenital  syphilis  ever  gives  rise  to  lardaceous  disease  of  the 
kidney  which  is  recognizable  clinically.  It  is  stated  that  in  congenital  syphilis  an 
exceptional  method  of  distribution  of  waxy  degeneration  may  be  found,  in  which 
"  the  disease  is  confined  to  the  interstitial  supporting  connective  tissue  between  the 
collecting  tubules  towards  the  apices  of  the  Malpighian  pyramids  "  (Beattie  and 
Dickson). 

The  symptoms  of  lardaceous  disease  of  the  kidney  are  the  same  in  the  child 
as  in  the  adult,  and  the  diagnosis  is  not  difficult.  There  is  a  history  of  long- 
continued  suppuration,  as  from  tuberculous  bone  disease  or  unhealed  empyema  ; 
a.nd,  along  with  this,  albuminuria  and  polyuria,  and  usually  cedema,  are  present. 
There  may  also  be  found  an  enlarged  liver  and  spleen.  In  the  only  case  of  larda- 
ceous nephritis  in  a  child  treated  by  the  writer,  the  dropsy,  which  was  the  most 
prominent  symptom,  completely  disappeared  on  a  salt-free  diet. 

Chronic  Latent  Nephritis. — Heubner  has  drawn  attention  to  a  form  of 
chronic  nephritis  which  is  almost  peculiar  to  childhood.  Its  leading  characteristics 
are  the  latency  of  the  symptoms,  and  a  tendency  to  complete  recovery  after  a 
prolonged  course  of  several  years'  duration.  It  apparently  develops  out  of  an 
acute  nephritis,  especially  the  scarlatinal  variety,  and  possibly  out  of  the  nephritis 
which  is  associated  with  the  gastro-intestinal  disorders  of  infancy.     In  cases  of 
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this  kind  the  only  indications  of  renal  disease  are  the  presence  of  casts  and  albu- 
minuria. The  general  symptoms  are  indefinite,  and  much  resemble  those  which 
accompany  postural  albuminuria.  Dropsy,  high  blood-pressure,  hypertrophy  of 
the  heart,  retinal  changes,  and  uraemia,  are  conspicuous  by  their  absence.  The 
albumin  does  not  usually  exceed  1  per  1,000  ;  it  may  be  absent  from  the  morning 
urine,  as  in  cases  of  functional  albuminuria.  The  casts  are  mostly  hyaline. 
Degenerated  epithelial  and  blood  cells  may  be  present  in  the  sediment. 

The  morbid  changes  in  a  case  examined  by  Heubner  consisted  in — (1)  Scattered 
foci  of  round-cell  infiltration,  chiefly  in  the  boundary  zone  ;  and  (2)  fatty  degenera- 
tion of  the  collecting  tubules  and  arched  tubules  of  the  medullary  rays.  The 
glomeruli  and  convoluted  tubules  of  the  cortex  were  normal. 

The  prognosis  of  this  form  of  nephritis  is  relatively  favourable.  Of  sixteen 
cases  followed  by  Heubner  for  a  period  of  over  ten  years,  nine  certainly,  and  two 
probably,  made  a  complete  recovery  ;  in  five  the  albuminuria  still  continued  at 
the  end  of  that  time. 

Patients  suffering  from  this  form  of  nephritis  ought  not  to  be  placed  under  too 
many  restrictions.  Alcohol  is  absolutely  forbidden,  and  also  spices  of  all  sorts 
and  coffee  ;  otherwise  ordinary  food  should  be  taken.  All  the  less  violent  forms  of 
sport  and  exercise  are  allowable.  The  clothing  ought  to  be  warm,  so  that  chill 
may  be  avoided.  Regular  warm  baths,  which  keep  the  skin  active,  are  beneficial. 
According  to  Heubner.  a  "  cure  "  at  Carlsbad  is  sometimes  followed  by  the  dis- 
appearance from  the  urine  of  the  abnormal  constituents. 

The  diagnosis  of  this  form  of  nephritis  from  functional  albuminuria  must, 
obviously,  be  very  difficult  in  some  cases.  It  will  depend  on  the  results  of  careful 
microscopical  examination  of  the  urinary  sediment. 

Pathology. — In  Acute  Nephritis  the  kidneys  are  enlarged,  and  often  appear 
more  rounded  than  normal.  The  capsule  strips  readily,  and  reveals  a  pale,  mottled 
surface  with  prominent  stellate  veins.  On  section  the  cortex  is  enlarged,  pale, 
and  mottled,  or  in  the  more  acute  cases,  particularly  scarlatinal  nephritis,  shows 
greyish  areas  surrounded  by  deep  red  zones.  Microscopically  the  glomeruli  show 
hypersemia  ;  their  capillaries  are  swollen,  and  there  is  an  exudation  of  leucocytes, 
or  even  rupture  and  haemorrhage.  There  may  be  slight  proliferation  of  the  cells 
lining  Bowman's  capsule.  In  the  epithelium  of  the  tubules  there  are  signs  of 
catarrh,  cloudy  swelling,  and  fatty  degeneration.  These  changes  are  most  marked 
in  the  convoluted  tubules  and  the  ascending  parts  of  Henle's  loops.  Interstitial 
changes  in  the  shape  of  leucocyte  emigration  around  the  vessels  of  the  kidney 
substance  are  slight  in  comparison  with  what  is  found  in  septic  nephritis. 

Subacute  and  Chronic  Nephritis. — In  the  early  stages  the  kidney  is  enlarged, 
but  in  cases  which  have  lasted  for  several  weeks  the  swelling  of  the  cortex  will 
have  had  time  to  disappear,  and  the  size  of  the  organ  may  be  but  little  above 
normal.  If,  however,  a  considerable  amount  of  interstitial  change  has  taken  place, 
the  so-called  "  large  pale  kidney  "  is  found.  The  capsule  is  not  thickened  ;  it 
strips  readily,  and  leaves  a  pale  or  pinkish  surface.  On  section  the  superficial 
cortex  especially  is  diminished  in  size  ;  the  inter-pyramidal  cortex  is  often  enlarged. 
The  organ  as  a  whole  is  pale,  with  patches  of  yellowish-white  mottling  due  to  fatty 
change.  Microscopically,  the  arteries  are  found  to  be  thickened  ;  the  glomeruli 
show  all  grades  of  change,  up  to  complete  fibrous  atrophy  ;  the  epithelium  of  the 
tubules  is  catarrhal  or  atrophied,  and  the  tubules  themselves  contain  casts.  There 
is  also  considerable  interstitial  change,  especially  round  the  glomeruli.     If  the 
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interstitial  change  reaches  an  advanced  stage,  one  of  the  forms  of  granular  kidney 
develops — the  so-called  "  pale  granular  contracted  kidney." 

Diagnosis. — The  diagnosis  of  Bright's  disease  is  easy  ;  it  depends,  of  course, 
on  the  examination  of  the  urine.  Mistakes  are  possible  in  three  circumstances 
only  :  (1)  Nephritis  may  be  mistaken  for  functional  albuminuria,  or  vice  versa. 
It  must  be  remembered  that  the  fact  that  albuminuria  is  present  only  when  the 
patient  is  erect  is  not  absolute  proof  of  its  functional  nature,  and  also  that  in 
postural  albuminuria  the  albumin  may  be  comparatively  abundant.  Mistakes 
can  only  be  avoided  by  careful  repeated  examinations  of  the  urine.  (2)  Children 
occasionally  suffer  from  oedema  of  the  face  which  is  quite  independent  of  any 
local  inflammation,  and  exactly  simulates  that  seen  in  Bright's  disease  ;  it  usually 
disappears  in  the  course  of  a  day  or  two.  The  cause  of  this  apparently  idiopathic 
oedema  is  not  known  ;  it  may  be  allied  to  urticaria.  (3)  Cases  of  uraemia  may 
simulate  tuberculous  meningitis ;  and  if  at  the  time  of  examination  the  urine  is 
suppressed  (as  may  be  the  case  in  either  disease),  the  difficulty  in  diagnosis  may 
for  the  moment  be  very  great  (vide  p.  636).  Lumbar  puncture  and  examination 
of  the  cerebro-spinal  fluid  should  prove  conclusive  ;  and  if  the  case  turn  out  to  be 
uraemia,  the  operation  will  do  no  harm,  but  rather  good.  Uraemia  should  be 
thought  of  in  any  case  of  severe  repeated  convulsions  in  a  child,  although  it  is  a 
somewhat  rare  cause,  in  comparison  with  others,  at  this  age. 

Prognosis. — When  one  is  confronted  with  a  case  of  Bright's  disease,  several 
questions  naturally  arise.  If  it  be  an  acute  case,  what  will  be  the  probable  course 
of  the  attack  ?  What  the  future  of  the  patient — will  recovery  be  permanent  ? 
If  it  be  a  chronic  case,  what  are  the  prospects  as  to  recovery,  and  what  the  probable 
duration  of  the  illness  ?  To  give  satisfactory  answers  to  these  questions  is  no 
easy  matter. 

1.  Acute  Nephritis. — We  have  first  to  consider  the  ordinary  course  of  an  attack 
of  acute  Bright's  disease  up  to  the  time  that  the  urine  becomes  free  from  albumin, 
and  the  patient  is  able  to  return  to  his  ordinary  life. 

(a)  In  scarlatinal  nephritis  recovery  nearly  always  takes  place.  If  the  patient 
is  treated  early,  anasarca  either  does  not  develop  to  any  marked  degree,  or,  if  present 
at  the  onset,  disappears  within  a  few  days.  The  initial  fever  also  subsides  within 
a  week,  and  after  the  first  ten  days  or  so  the  amount  of  urine  returns  to  normal. 
Blood  and  albumin  may  persist  for  from  two  to  six  weeks — rarely  longer.  Ker 
states  that  the  maximum  detention  in  the  Edinburgh  City  Hospital  for  this  reason 
does  not  exceed  fourteen  weeks,  and  that  during  the  last  twelve  years  he  has  not 
discharged  more  than  three  or  four  patients  with  albuminous  urine.  Still  quotes 
some  statistics  by  Goodall  which  point  in  the  same  direction.  Of  281  cases  of 
scarlatinal  nephritis  (adults  and  children),  13  died.  The  albumin  disappeared  from 
the  urine  within  four  weeks  in  54  per  cent.,  and  in  only  19  per  cent,  did  it'persist 
beyond  six  weeks.  So  far  as  scarlatinal  nephritis  is  concerned,  therefore,  the 
answer  to  the  first  question  is  that  complete  recovery  may  be  anticipated  within  a 
month  or  six  weeks. 

With  regard  to  the  future  of  patients  who  have  passed  through  an  attack  of 
scarlatinal  nephritis,  the  probability  is  that  the  great  majority  remain  perfectly 
well  during  the  rest  of  childhood.  The  justification  of  this  statement  is  that 
in  children's  hospitals  cases  of  nephritis  which  can  be  traced  to  scarlet  fever  are 
comparatively  rare.     Yet  scarlatinal  nephritis  is  common,  and  if  many  of  these 
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cases  went  on  within  a  year  or  two  to  chronic  nephritis,  more  of  them  would  cer- 
tainly be  seen  in  the  general  hospitals  for  children.  In  a  series  of  30  cases  of  nephritis 
treated  in  my  ward,  only  two  could  be  ascribed  to  scarlet  fever,  one  being  a  chronic, 
the  other  an  acute  case.  In  Still's  series  of  100  cases,  only  22  were  scarlatinal. 
Ker  also  believes  that  chronic  nephritis  rarely  follows  scarlet  fever. 

It  is  more  difficult  to  say  whether  this  immunity  to  ill  consequences  after  an 
attack  of  scarlatinal  nephritis  lasts  on  into  adult  life.  At  present  there  is  a  ten- 
dency to  trace  the  chronic  nephritis  of  young  adults  to  an  attack  of  scarlatina  in 
childhood,  even  although  years  of  apparent  health  have  intervened.  So  acute 
an  observer  as  Holt,  who  formerly  held  that  chronic  nephritis  was  a  rare  conse- 
quence of  acute  scarlatinal  or  other  nephritis,  says,  "  Larger  experience,  however, 
has  convinced  me  that  this  sequel  is  not  very  uncommon.  The  interval  of  apparent 
health  may  sometimes  cover  a  period  of  several  years,  and  the  later  nephritis  may 
be  attributed  to  other  causes  ;  but  all  cases  of  scarlatinal  nephritis  should  be  care- 
fully watched  for  a  long  time,  and  after  a  severe  attack  a  guarded  prognosis  should 
always  be  given  as  to  the  ultimate  result."  He  reports  a  case  of  this  apparent  cure 
in  a  girl  who  died  at  nineteen  years  of  age  from  uraemia.  Twelve  years  earlier 
she  had  scarlatinal  nephritis ;  she  was  supposed  to  have  recovered  completely, 
and  enjoyed  perfect  health  for  nine  years — until  she  was  sixteen — when  symptoms 
of  chronic  nephritis  developed.  Heubner,  also,  lays  stress  on  the  importance,  of 
scarlet  fever  in  childhood  as  a  cause  of  chronic  Bright's  disease  in  young  adults. 

(&)  In  acute  nephritis,  other  than  scarlatinal,  the  immediate  result  is  as  a  rule 
recovery,  provided  that  the  patient  is  carefully  treated.  In  a  mild  or  moderately 
severe  case  the  temperature  falls  within  a  few  days,  then  the  oedema  vanishes,  and 
last  the  blood  and  albumin  disappear  from  the  urine.  In  18  consecutive  cases  of 
acute  nephritis  which  left  hospital  with  normal  urine,  the  time  which  elapsed 
between  admission  and  the  cessation  of  the  albuminuria  was  as  follows  : 
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The  numbers  are  very  small,  but  they  serve  to  show  how  rapidly  recovery  may 
take  place.  John  Playfair  found  that,  in  15  cases  of  acute  nephritis  treated  in 
the  Edinburgh  Children's  Hospital,  the  albumin  disappeared  from  the  urine  in 
from  three  to  forty  days.  Probably,  however,  the  33  Edinburgh  cases  happened 
to  include  a  number  of  unusually  mild  attacks,  because  Still  found  that  37  out 
of  51  non-scarlatinal  cases  lasted  more  than  three  months. 

In  non-scarlatinal  nephritis  the  mortality  is  not,  in  the  writer's  experience, 
high.  Of  28  cases  in  hospital  only  4  died  ;  there  were  5  deaths  in  Playfair's 
series  of  20  cases.  In  all  these  death  occurred  within  a  week  of  the  onset 
of  the  illness.  In  two  of  the  writer's  patients  there  was  ursemia  and  suppression 
of  urine  ;  in  the  other  two  rapid  heart  failure.  One  patient  was  found  at  the  post- 
mortem examination  to  be  the  subject  of  lymphatism,  which  no  doubt  had  con- 
tributed to  the  result.  In  Still's  series  of  51  cases  the  death-rate  was  13,  or  1  in  4, 
as  against  1  in  7  of  the  writer's  smaller  number ;  his  results  also  differ  in  that  he  had 
no  deaths  earlier  than  the  seventeenth  day,  and  most  at  a  much  later  period  of  the 
illness. 
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Since  there  is  great  uncertainty  as  to  the  ultimate  fate  of  patients  with  acute 
or  chronic  nephritis,  the  writer  tried  to  follow  these  children  after  they  had  left 
hospital,  and,  although  the  attempt  has  been  only  partially  successful,  the  figures 
may  be  given  for  what  they  are  worth  : 

Of  30  cases  of  nephritis,  7  were  chronic,  or  left  hospital  with  albuminuria  of 
at  least  three  months'  duration  ;  1  was  acute,  took  scarlet  fever,  left  hospital  with 
albuminuria,  and  has  been  lost  sight  of ;  4  died  ;  18  were  acute,  and  left  hospital 
with  normal  urine. 

Of  these  last,  3  cannot  be  traced,  but  the  present  condition  of  15  is  known. 
None  of  these  15  has  albuminuria  ;  in  all  the  urine  has  remained  free  from  albumin 
and  the  health  good  for  from  one  to  three  and  a  half  years  after  the  original  illness. 

A  recent  investigation  by  Ernberg  also  shows  that  the  prospect  of  complete 
recovery  from  acute  nephritis  is  good.  He  was  able  to  trace  61  out  of  106  patients 
discharged  from  hospital  as  cured  or  convalescent  from  acute  nephritis  during  the 
period  1885  to  1892.  These  61  patients  he  followed  up  after  periods  of  from  sixteen 
to  twenty-three  years,  with  the  following  results  :  8  patients  were  dead — none, 
however,  of  nephritis  ;  43  were  perfectly  well ;  1  had  albuminuria  ;  9  had  symptoms 
referable  to  the  circulation — functional  murmurs  or  slightly  raised  blood-pressure 
— but  in  none  of  these  was  there  evidence  of  nephritis. 

In  acute  non-scarlatinal  nephritis,  then,  the  immediate  prospect  of  recovery 
is  good  ;  the  mortality  is  probably  not  more  than  about  one  in  five  or  six  on  an 
average.  As  regards  a  permanent  cure,  much  would  seem  to  hinge  on  the  severity 
and  duration  of  the  original  attack.  When  the  albumin  disappears  within  a 
month  or  less,  the  chances  are  that  the  kidneys  will  completely  recover ;  if  the 
albuminuria  persists  for  three  months,  there  is  a  very  great  risk  that  the  kidney 
will  pass  into  the  chronic  stage,  if,  indeed,  it  has  not  already  by  this  time  done  so. 

In  forming  a  prognosis  in  any  particular  case  of  acute  nephritis,  one  is  guided 
by  the  age  of  the  patient  as  well  as  by  the  symptoms.  In  patients  under  two 
years  of  age  the  disease  is  much  more  serious  than  in  older  children.  In  children 
over  three,  if  there  are  no  specially  bad  symptoms,  recovery  will  almost  certainly 
take  place.  Unfavourable  symptoms  are — (1)  Rapid,  feeble  action  of  the  heart 
with  more  or  less  cyanosis ;  (2)  drowsiness,  restlessness,  coma,  or  convulsions  ; 
(3)  suppression,  or  very  scanty  secretion,  of  urine  ;  (4)  an  unusually  high  tem- 
perature, which  is  often  due  to  some  intercurrent  infection.  The  supervention 
of  pneumonia,  however,  though  it  adds  to  the  gravity  of  the  case,  is  not  so  serious 
a  complication  as  might  be  expected.  Marked  dropsy,  unless  it  persists  in  spite 
of  treatment,  or  is  associated  with  an  erysipelatous  rash,  need  not  cause  any  great 
anxiety.  The  amount  of  urine  passed  is  of  more  importance  than  the  quantity  of 
albumin  and  blood  it  contains. 

2.  Chronic  Parenchymatous  Nephritis. — Patients  suffering  from  chronic  paren- 
chymatous nephritis  may  live  for  a  number  of  years  with  comparatively  few 
symptoms.  I  have  watched  patients  in  whom  the  disease  has  lasted  for  at  least 
seven  years,  and,  though  all  have  had  from  time  to  time  acute  exacerbations  with 
dropsy  and  scanty  urine,  they  are  not  on  the  whole  worse  than  when  first  seen  at 
or  near  the  beginning  of  their  malady.  In  chronic  parenchymatous  nephritis 
there  is  little  tendency  to  the  occurrence  of  cardiac  hypertrophy,  so  far  at  least 
as  can  be  judged  from  a  clinical  examination  of  the  heart.  The  blood-pressure  is 
raised  a  little  above  the  average,  but  the  high  pressures  which  are  met  with  in 
acute  nephritis  do  not  occur  in  the  chronic  parenchymatous  cases.     Notwith- 
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standing  the  slow  progress  which  the  disease  makes,  there  is  no  reason  to  think 
that  it  is  ever  checked,  or  that  recovery  ensues,  hence  the  lives  of  these  children 
are  in  constant  danger  ;  a  supervening  attack  of  acute  nephritis  may  prove  sud- 
denly fatal.  A  great  deal  depends  on  the  extent  to  which  the  patient's  circum- 
stances allow  of  his  being  properly  cared  for,  and  in  particular  on  the  management 
of  his  diet.  In  patients  in  whom  there  is  an  ever-present  tendency  to  dropsy 
the  long-continued  use  of  a  salt-free,  or  at  least  a  salt-poor,  diet  may  contribute 
greatly  to  the  maintenance  of  health. 

URMMIA. 

Uraemia  is  on  the  whole  less  common  in  children  than  in  adults.  It  may  occur 
in  acute  nephritis,  especially  in  the  post-scarlatinal  variety  of  the  disease,  and 
is  the  most  common  cause  of  death  in  chronic  interstitial  nephritis.  Uraemia 
may  also  develop  in  the  later  stages  of  chronic  parenchymatous  nephritis,  but 
the  liability  to  it  is  less  in  this  than  in  the  two  other  types  mentioned. 

In  acute  nephritis  uraemic  symptoms  may  precede  the  development  of  anasarca 
and  albuminuria,  and  furnish  the  earliest  indication  that  the  kidneys  are  affected. 
More  commonly,  however,  they  appear  during  the  first  few  days  of  an  attack,  and 
are  heralded  by  a  diminished  flow  of  urine,  or  even  suppression.  After  the  first 
week  they  are  rarely  met  with. 

The  onset  of  uraemia  usually  manifests  itself  by  gastro-intestinal  symptoms — 
coated  tongue,  vomiting,  and  sometimes  diarrhoea.  The  pulse  becomes  less  fre- 
quent, and  the  blood-pressure  is  raised.  In  acute  nephritis  it  may  rise  to  160  or  180 
millimetres  Hg,  and  in  a  girl  aged  nine,  suffering  from  chronic  interstitial  nephritis, 
in  whom  the  pressure  ordinarily  was  140  to  150,  it  rose  to  220  with  the  onset  of 
uraemic  symptoms.  Headache  is  common,  and  the  temperature  may  be  raised. 
The  patient  becomes  drowsy  and  restless,  and  twitching  of  various  muscles,  or 
squinting,  may  occur.  The  convulsions  of  uraemia  may  be  general,  or  they  may 
be  localized  to  one  side  of  the  body  or  to  a  limb.  A  single  convulsion  is  rare  ; 
recurrence  at  short  intervals  is  the  rule,  and  in  bad  cases  the  fits  tend  to  increase 
in  severity.  Between  the  fits  consciousness  is  more  or  less  obscured,  or  there  may 
be  deep  coma.  In  favourable  cases  the  period  of  eclamptic  seizures  does  not  last 
more  than  twelve  hours  ;  at  the  end  of  that  time  the  secretion  of  urine  is  re-estab- 
lished, and  the  patient  gradually  regains  consciousness,  although  remaining  dull 
and  apathetic  for  a  day  or  two.  After  a  remission  lasting  twenty-four  hours  recur- 
rence of  the  convulsions  is  improbable. 

Other  nervous  symptoms  may  result  from  uraemia.  The  most  common  of 
these  is  temporary  amaurosis,  which  may  precede,  but  more  often  follows,  the 
convulsions.  There  are  no  visible  changes  in  the  fundus  in  these  cases,  and  the 
condition  passes  off  in  a  few  hours  or  days.  In  some  cases  visual  troubles — blind- 
ness, irregularity  of  the  pupils,  squinting — occur  apart  from  eclampsia.  Tem- 
porary deafness,  aphasia,  and  paralyses,  are  less  common  than  amaurosis.  I  have 
seen  facial  paralysis  develop  the  day  before  a  uraemic  convulsion,  and  persist  for 
ten  days  after  recovery.     Maniacal  delirium  and  psychoses  are  rare. 

In  cases  of  granular  contracted  kidney,  chronic  as  well  as  acute  symptoms 
may  occur.  Headache,  with  urgent  dyspnoea  which  passes  into  coma,  seems  to 
be  not  uncommon. 

The  clinical  picture  of  a  case  of  uraemia  is  sometimes  not  unlike  that  of  a  case 
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of  tuberculous  meningitis,  especially  when  the  uraemia  is  the  first  indication  of 
nephritis.  The  history  of  headache  and  vomiting,  followed  by  convulsions  and 
loss  of  consciousness,  is  suggestive  of  meningeal  mischief  ;  and  if,  as  may  happen, 
there  is  persistent  local  tonic  spasm  of  a  limb,  the  resemblance  is  great.  In  uraemia 
the  urine  may  be  suppressed,  and  this  may  also  be  the  case  in  tuberculous  menin- 
gitis. The  breathing  of  uraemic  coma  has  sometimes  a  characteristic  hissing 
character,  unlike  that  of  the  coma  of  meningitis.  In  doubtful  cases  lumbar  punc- 
ture should  be  performed,  and  the  fluid  withdrawn  examined  microscropically. 

Retinal  Changes. — Albuminuric  retinitis  and  retinal  haemorrhages  are  rare  in 
childhood.  They  probably  occur  only  in  the  chronic  interstitial  form  of  nephritis. 
On  account  of  the  insidious  nature  of  the  disease,  visual  defect  is  sometimes  the 
first  indication  that  the  kidneys  are  affected.  Most  patients  die  within  a  few 
months  of  the  development  of  retinitis,  but  one  of  Nettleship's  patients,  in  whom 
the  characteristic  lesions  of  the  fundus  and  other  signs  of  granular  kidney  were 
present  at  the  age  of  eight,  is  reported  as  being  in  good  health  at  the  age  of 
twenty-five.  Detachment  of  the  retina,  associated  with  retinitis,  has  been  recorded 
in  interstitial  nephritis  in  children  by  Anderson  and  by  Nettleship. 

Treatment — Acute  Nephritis. — The  patient  must  of  course  remain  in  bed, 
and,  as  it  is  important  to  promote  the  action  of  the  skin,  he  should  be  kept  warm, 
and  the  temperature  of  the  room  ought  not  to  be  allowed  to  fall  below  65°  F.  The 
diet  should  be  so  chosen  as  to  throw  the  least  possible  work  on  the  kidneys,  and 
for  that  reason  it  is  probably  inadvisable  to  allow  even  milk  in  the  initial  stage  of 
the  disease.  Instead,  a  malted  food,  such  as  Mellin's  Pood,  made  with  water 
should  be  used.  On  the  whole,  cases  treated  thus  improve  more  quickly  than 
did  those  dieted,  according  to  the  older  plan,  on  milk  alone.  After  the  acute 
stage  is  over,  milk,  farinaceous  food,  and  fruit,  may  be  given,  and  later  fish  and 
white  meat. 

The  bowels  should  be  kept  freely  open,  and  it  is  not  always  easy  to  attain  this 
end,  partly,  no  doubt,  on  account  of  the  absence  of  solid  residue  left  by  the  restricted 
diet.  The  most  generally  useful  purge  is  Henry's  solution  of  sulphate  of  magnesia 
in  doses  of  from  2  drachms  to  J  ounce  once  or  twice  daily.  Compound  jalap  powder, 
which  is  often  used,  is  uncertain  in  its  action.  If  the  Henry's  solution  fails,  a 
full  dose  of  the  compound  liquorice  powder  may  be  given.  Potassium  bitartrate 
and  sodium  sulphate  sometimes  act  well.  The  synthetic  purgatives — purgen,  etc. — 
are  not  of  much  use. 

It  is  of  the.  greatest  importance  that  the  skin  should  act  freely,  and  for  this 
nothing  is  better  than  a  hot-pack.  The  child  should  be  kept  in  this  for  from  one 
to  two  hours,  or  even  longer,  if  the  skin  remains  dry.  After  the  pack  the  patient 
ought  to  lie  between  blankets,  with  plenty  of  hot  bottles,  so  that  sweating  may 
continue.  While  the  patient  is  in  the  pack  he  should  have  a  drink  of  hot  gruel 
or  the  like,  with  a  little  brandy.  This  will  help  to  promote  the  action  of  the  skin. 
Hot-packs  seldom  cause  faintness,  but  on  one  occasion  the  pack  apparently  pre- 
cipitated an  attack  of  heart  failure  which  proved  fatal  in  about  twelve  hours.  The 
patient,  a  girl  aged  eight,  was  found  to  have  an  enlarged  thymus  and  other  signs 
of  lymphatism.  Hot-packs  are  more  convenient  than,  and  as  a  rule  quite  as 
efficacious  as,  hot-air  baths  ;  but  if  the  former  fail,  recourse  may  be  had  to  the  latter. 
In  addition  to  these  measures,  a  diaphoretic  mixture  of  spiritus  aetheris  nitrosi  ll\x., 
liquor  ammonias  acetatis  ad  3ii.,  may  be  given  every  three  or  four  hours. 
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When  the  amount  of  urine  is  scanty,  a  large  hot  linseed  and  mustard  poultice 
over  the  loins  is  undoubtedly  of  use.  One  may  be  applied  daily  for  an  hour. 
Dry-cupping,  and  even  leeching,  over  the  kidney  region  may  also  be  tried,  but 
they  are  not  so  efficacious  as  the  hot  poultices. 

There  is  some  difference  of  opinion  as  to  whether  diuretics  should  be  admin- 
istered in  the  early  stage  of  an  acute  nephritis.  There  is,  however,  no  doubt  that 
the  patient  ought  to  drink  water  and  other  diluents  freely,  and  the  writer  generally 
orders  5-  or  10-grain  doses  of  potassium  acetate  combined  with  the  above  diaphoretic 
mixture.  In  the  later  stages,  diuretin  (5  grains  three  times  a  day),  or  theocin 
in  the  same  doses,  are  useful  if  the  amount  of  urine  remains  much  below  normal. 
For  the  anaemia  which  is  often  present  during  convalescence,  a  mixture  of  tinctura 
ferri  perchloridi,  spiritus  eetheris  nitrosi,  glycerini,  aa  TT\_x.,  aquam  ad  3i-,  thrice 
daily,  is  sometimes  useful. 

When  ursemic  symptoms  supervene,  in  addition  to  acting  on  the  skin  and  bowels, 
blood  should  be  withdrawn  by  venesection  or  by  leeching.  If  there  are  convul- 
sions, 5  to  10  grains  of  chloral  should  be  given  either  by  the  mouth  or  by  the  bowel, 
and  repeated  at  intervals  of  from  two  to  three  hours,  according  to  the  effect  pro- 
duced. Lumbar  puncture  and  the  withdrawal  of  a  test-tubeful  of  cerebro-spinal 
fluid  sometimes  gives  relief,  and  ought  to  be  tried. 

Chronic  Nephritis. — Children  with  chronic  nephritis  ought  to  be  protected  from 
chills  by  warm  clothing,  and  where  possible  by  residence,  during  the  winter  months, 
in  a  warm  climate.  The  skin  should  be  kept  active  by  warm  baths.  A  mistake 
which  is  often  committed  is  to  restrict  these  children  far  too  rigidly  to  milk  and 
farinaceous  foods.  There  is  little  doubt  that  a  diet  of  this  kind  does  more  harm, 
by  affecting  the  general  nutrition,  than  good,  in  diminishing  the  albuminuria. 
It  is  better,  so  long  as  there  are  no  acute  symptoms,  to  allow  an  ordinary  diet, 
omitting  articles  which  are  rich  in  purins,  and  all  spices,  which  are  apt  to  irritate 
the  kidney  on  account  of  the  volatile  oils  they  contain. 

When  there  is  oedema,  a  salt-free  diet  should  be  tried  ;  it  is  often  very  successful. 
A  strict  diet  is  constructed  according  to  the  following  rules  :  (1)  No  salt  is  to  be 
used  in  cooking,  nor  is  any  to  be  eaten  at  mealtimes.  (2)  Ordinary  bread,  in- 
cluding cakes  and  scones  from  the  baker,  fish  (except  freshwater  fish),  salt  butter, 
cheese,  all  forms  of  dried,  smoked,  salted,  and  otherwise  preserved  food,  such  as 
tinned  meat,  bacon,  dried  fish,  and  the  like,  and  sauces  and  pickles,  must  be  avoided. 
(3)  Not  more  than  a  pint  of  milk  should  be  taken  in  the  day.  (4)  Soups  made  from 
ordinary  meat  stock  contain  large  quantities  of  salt ;  without  this  they  are  un- 
palatable. The  soup  for  a  patient  undergoing  a  strict  course  of  treatment  should 
be  made  from  vegetables,  with  a  milk  stock.  (5)  Apart  from  these  restrictions,  the 
patient  may  eat  what  he  likes.  He  may  have  from  \  to  \  pound  of  meat,  or  its 
equivalent  as  poultry  or  freshwater  fish,  per  day,  and  vegetables,  cereals,  bread 
made  without  salt,  one  or  two  eggs,  etc.,  as  his  appetite  demands.  Tea  and  coffee 
are  not  prohibited.  The  liberal  diet  which  is  thus  possible  is  much  less  irksome 
than  the  "  light  diet  "  to  which  many  nephritic  patients  are  restricted,  and  children 
quickly  become  habituated  to  the  absence  of  salt.  After  a  time  the  diet  may  be 
relaxed  somewhat,  the  addition  of  ordinary  bread  being  the  most  grateful  change. 
The  good  effect  of  dechlorination  is  illustrated  by  the  following  case  : 

The  patient,  Lewis  C,  a  boy  aged  ten,  at  present  has  chronic  nephritis  of  six 
and  a  half  years'  duration.  During  the  first  four  years  of  his  illness  he  was  admitted 
seven  times  to  hospital  on  account  of  general  dropsy,  with  scanty  urine  containing 
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much  albumin  and  many  granular  casts.  While  outside  he  had  a  number  of  slighter 
attacks  ;  in  fact,  he  was  scarcely  ever  free  from  some  puffiness,  and  regularly 
attended  the  out-patient  department  for  this  reason.  So  little  responsive  was  his 
malady  to  treatment  that  at  one  time  the  question  of  decapsulation  was  seriously 
considered.  When  he  was  seven  and  a  half  years  old  he  was  again  admitted  with 
general  dropsy  (see  Chart  I.).  Under  a  milk  diet  this  improved  temporarily,  but 
as  soon  as  the  diet  was  increased  the  output  of  urine  fell  and  the  dropsy  returned. 
He  was  then  put  on  a  salt-free  diet,  with  immediate  benefit,  the  quantity  of  urine 
at  once  rising  and  the  oedema  disappearing,  with  a  coincident  fall  in  the  body-weight. 
After  his  weight  and  the  amount  of  chlorides  excreted  had  become  stationary, 
salt  was  added  to  his  food,  with  the  result  that  there  was  a  recurrence  of  the  oedema, 
which,  however,  disappeared,  though  after  a  somewhat  longer  interval,  when  he 
was  again  placed  on  a  salt-free  diet.  Since  leaving  hospital  in  September,  1909, 
the  salt  in  his  food  has  been  restricted,  and  from  then  until  now  (December,  1911) 
there  has  only  been  one  slight  attack  of  oedema.  Apart  from  the  constant  presence 
of  albumin  and  casts,  the  boy  has  been  perfectly  well  and  able  to  attend  school. 

Decapsulation  (EdeboM's  Operation).— Decapsulation  of  the  kidneys  has  been 
advised  in  cases  of  chronic  parenchymatous  nephritis  in  children  who  do  not 
respond  to  ordinary  treatment,  and  several  cases  in  which  it  has  been  performed 
have  been  reported.  A  cure  is  not  expected  from  decapsulation,  but  sometimes 
the  symptoms,  especially  the  constant  tendency  to  anasarca,  are  improved.  Koplik 
has  recently  reported  four  successful  cases  of  this  kind.  The  operation  ought  not 
to  be  done  when  ursemic  symptoms  are  present,  and  it  is  doubtful  whether  it  is 
justifiable  under  any  circumstances.  It  ought  not  to  be  considered  until  dechlorina- 
tion has  been  thoroughly  tried  and  failed. 
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BACTERIAL  INFECTIONS  OF  THE  URINARY  TRACT. 

Bacterial  infections  of  the  urinary  tract  are  not  uncommon  in  childhood.  They 
constitute  an  important  group  of  diseases  from  the  clinician's  standpoint,  because 
the  symptoms  are  often  so  misleading  that  the  cause  escapes  recognition  and 
treatment,  whereas,  when  the  nature  of  the  condition  is  realized,  a  dangerous 
disease  can  in  many  instances  be  speedily  checked  by  appropriate  treatment. 
Bacterial  infections  are  usually  primary  ;  sometimes  they  are  secondary  to  some 
local  condition  (e.g.,  stone)  or  to  general  septicaemia.  The  most  common,  and  by 
far  the  most  important,  infecting  organism  is  B.  coli,  which  is  found  in  about 
three-fourths  of  all  cases  ;  next  in  importance  come  staphylococcal  and  strepto- 
coccal infections.     Other  organisms,  such  as  B.  aerogenes  capsulatus,  Friedlander's 
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bacillus,  B.  enteritidis,  B.  typhosus,  gonococcus,  B.  pyocyaneus,  B.  proteus  vulgaris, 
and  B.  tuberculosis,  are  mucli  less  frequently  met  with. 

Bacterial  infections  give  rise — (1)  To  simple  bacilluria,  (2)  to  cystitis,  (3)  to 
pyelitis,  and  (4)  to  suppurative  pyelonephritis  ;  and  though  these  conditions  merge 
into  one  another  to  some  extent,  it  is  usually  possible  to  distinguish  between  them 
clinically.  The  best  known  and  most  typical  are  the  B.  coli  infections,  which 
therefore  will  be  first  considered.  Much  of  our  knowledge  of  them  is  due  to  the 
writings  of  Holt  in  America,  Escherich  in  Germany,  and  John  Thomson  in  this 
country. 

A.  Infections  with  B.  Coli  and  Allied  Organisms. — In  most  of  these  cases 
B.  coli  can  be  recovered  from  the  urine  in  pure  culture,  but  in  some  instances 
there  is  a  mixed  infection,  usually  with  staphylococci.  We  must,  however,  dis- 
tinguish between  a  mixed  infection  from  the  bacteriologist's  point  of  view  and  a 
mixed  infection  from  the  clinical  standpoint.  Many  urines  from  cases  which  are 
clinically  B.  coli  cystitis  or  B.  coli  pyelitis  contain,  besides  the  predominating 
organism,  a  few  extraneous  germs,  without  the  clinical  picture  or  course  of  the 
disease  being  apparently  influenced  thereby.  Only  in  a  minority  of  cases  is 
there  a  true  mixed  infection  in  which  both  the  colon  bacillus  and,  for  instance, 
pyogenic  cocci  take  part ;  but  when  they  occur,  such  cases  are  much  less  amenable 
to  treatment  than  those  due  to  B.  coli  alone.  It  is  with  the  latter  that  we  are  now 
concerned. 

An  idea  of  the  relative  frequency  with  which  different  bacteria  occur  in  the 
urine  of  children  is  afforded  by  the  following  table.  The  figures  are  for  consecutive 
cases  in  which  bacteriological  examination  was  positive. 
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The  large  proportion  of  organisms  belonging  to  the  colon-typhoid  group  is 
noteworthy  ;  in  addition  to  B.  coli,  we  find  Friedlander's  bacillus,  B.  enteritidis, 
B.  typhosus,  and  B.  aerogenes  capsulatus.  B.  proteus  vulgaris  is  not  a  member  of 
the  group,  and  I  have  seen  no  cases  of  cystitis  due  to  it,  but  Jeffreys  states  that 
they  closely  resemble  the  B.  coli  cases  clinically.  The  acute  infections  are  most 
frequently  pure,  and  tend  to  occur  in  infants  ;  chronic  infections  are  more  common 
in  older  children,  and  are  often  mixed.  In  nearly  all  cases  of  B.  coli  infection  the 
urine  is  markedly  acid  when  passed. 

^Etiology. — Sex  is  the  most  important  factor.  Girls  are  much  more  liable 
to  the  disease  than  boys.  This  is  the  experience  of  all  who  have  written  on  the 
subject.     Thus,  Goppert  had  only  10  to  11  per  cent,  of  boys  in  his  series  of  108 
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cases ;  Lenharz,  8  per  cent. ;  Thomson,  4  cases  out  of  25.  There  is,  however, 
some  reason  to  think  that  in  one  clinical  group  of  cases — viz.,  suppurative 
pyelo-nephritis — boys  are  more  frequently  affected  ;  but,  as  these  cases  are  relatively 
uncommon,  the  fact  does  not  invalidate  the  general  statement  that  infections 
with  B.  coli  are  about  ten  times  as  common  in  females  as  in  males.  Notwith- 
standing certain  objections,  the  obvious  explanation  of  this  special  proclivity  of 
the  female — viz.,  a  greater  liability  to  ascending  urethral  infection — is  probably 
correct  (cf.  infra). 

Age. — Children  under  two  years  of  age  form  a  majority  of  the  sufferers  (93  out 
of  108 — Goppert).  In  Jeffreys'  series  the  average  of  sixty  patients  was  five  years. 
While  the  disease  may  develop  during  the  first  month,  it  is  most  common  between 
the  third  and  ninth  months,  and  thereafter  diminishes  in  frequency.  In  older 
children  its  manifestations  are  less  striking  and  typical  than  in  infants. 

Season. — The  disease  is  somewhat  more  prevalent  in  summer  than  in  winter. 

Predisposing  Causes. — The  chief  set  of  predisposing  causes  are  connected  with 
the  intestinal  function.  While  some  patients  appear  to  have  been  in  good  health 
up  to  the  onset  of  their  illness,  in  most  there  is  a  history  of  diarrhoea,  indigestion, 
or  constipation.  The  last  was  present  in  twelve  of  Thomson's  series,  and  he  notes 
that  treatment  by  suppositories  or  injections  had  often  been  adopted.  Box  sug- 
gests that  threadworms  may  cause  a  urethral  infection.  Any  debilitating  illness 
seems  to  render  a  child  more  liable  to  the  infection,  which  has  been  recorded  in  the 
course  of  scurvy  (Ashby)  and  anaemia.  Several  cases  are  reported  as  having 
followed  circumcision.  B.  coli  infections  are  more  common  in  hand-fed  than  in 
breast-fed  infants  ;  they  are  as  frequent  among  the  better  as  among  the  poorer 
class  of  the  community. 

Symptomatology.  —  Clinically  several  types  of  B.  coli  infection  can  be 
recognized. 

1.  Simple  Bacilluria. — This  is  not  uncommon  ;  it  gives  rise  to  few  or  no  symp- 
toms, and  is  usually  discovered  only  on  routine  examination.  There  may,  how- 
ever, be  enuresis  or  frequent  micturition.  The  urine  is  acid,  and  contains  the 
organism,  but  no  pus.  Some  cases  of  bacilluria  probably  go  on  to  cystitis,  but  in 
many  no  recognizable  inflammatory  reaction  ensues,  even  although  the  condition 
persists  over  a  long  period.  Why  some  infections  should  remain  thus  limited  is 
not  known. 

While  bacilluria  of  this  kind  is  met  with  apart  from  other  diseases,  it  seems  to 
be  relatively  common  in  cases  of  follicular  enteritis.  Trumpp  found  it  in  thirteen 
out  of  sixteen  patients  ;  in  some  bacilli  were  present  alone,  in  others  there  was  a 
mild  degree  of  cystitis.  In  this  connection  Wreden's  experiments  may  be  cited. 
In  rabbits  he  found  that  any  abrasion  of  the  rectum  above  the  level  of  the  prostate 
caused  cystitis.  In  tuberculous  meningitis  it  is  often  possible  to  discover  colon 
bacilli  in  the  urine,  and  this  fact  is  of  practical  consequence,  because  it  has  led  to 
the  disease  being  mistaken  for  pyelitis.  Bacilluria  sometimes  occurs  in  the  course 
of  measles,  diphtheria,  scarlet  fever,  and  other  acute  disorders. 

2.  Cystitis. — In  cystitis  the  urine  contains  pus  cells  in  addition  to  bacilli.  The 
urine  is  acid,  pale  yellow,  and  turbid,  but  in  pure  B.  coli  infections  does  not  deposit 
a  heavy  layer  of  pus.  It  has  sometimes  a  disagreeable  odour,  and  contains  a 
trace  of  albumin.  The  ordinary  symptoms  of  cystitis — frequent  and  more  or  less 
painful  micturition,  etc. — are  generally  present,  especially  in  older  children,  whereas 
in  young  infants  they  are  often  difficult  to  recognize.     There  is  little  or  no  fever 
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and  no  marked  constitutional  disturbance.  The  leading  symptom  of  cystitis  in 
young  infants  is  extreme  irritability  and  fretfulness  ;  pallor  is  often  marked.  In 
any  doubtful  case  of  this  kind,  especially  if  the  temperature  is  raised  to  99°  or 
100°  F.  without  apparent  cause,  the  urine  should  be  examined. 

3.  Pyelitis  (Pyelo-cystitis). — The  acute  pyelitis  of  infants  constitutes  the  most 
important  group  in  this  infection.  Its  salient  feature  is  the  predominance  of  severe 
constitutional  disturbance,  local  symptoms  being  obscure.  The  disease  sets  in 
acutely  with  high  temperature  and  usually  vomiting  ;  restlessness,  drowsiness, 
and  even  delirium,  are  common  ;  squinting  and  stiffness  of  the  neck  may  occur. 
The  child  is  fretful,  looks  wretched,  and  resents  handling  as  if  in  pain.  A  history 
of  previous  cystitis  can  sometimes  be  elicited.  On  account  of  the  irritability,  it 
is  often  impossible  to  be  sure  whether  there  is  any  abdominal  tenderness,  but  in 
some  cases  there  is  resistance  over  one  or  both  loins,  and  occasionally  an  enlarged 
kidney  can  be  detected  on  palpation.  As  Thomson  has  pointed  out,  rigors  occur 
in  many  cases,  and  are  of  great  assistance  in  diagnosis,  because  at  this  age  they  are 
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Chart  II. — Acitte  Coli-pyelitis,   showing  Relapse  with"  Absence  of  '  Bacilli 
from  Urine,  due  to  Temporary  Blocking  of  Ureter. 


practically  unknown  in  this  country  in  any  disease  except  acute  pyelitis.  Certainly, 
in  a  large  proportion  of  cases  a  history  of  "  shivering  turns  "  or  "  shuddering  " 
is  obtained.  These  attacks  are  sometimes  associated  with  unconsciousness,  or 
pass  into  convulsions.  Frequent  painful  micturition  occurs  in  some,  but  not  all, 
cases.  There  is  generally  a  moderate  leucocytosis.  The  urine  is  strongly  acid 
when  passed,  but  becomes  alkaline  on  standing  ;  it  is  therefore  important  to  test 
the  reaction  while  fresh.  To  the  naked  eye  it  has  the  characters  described  above 
under  Cystitis.  When,  a  drop  is  placed  under  the  microscope,  numerous  bacilli, 
single  or  in  clumps,  and  pus  cells,  with  occasionally  one  or  two  hyaline  or  granular 
casts,  are  seen.  The  bacilli  are  the  important  feature,  because  they  are  present 
from  the  onset  of  the  illness,  whereas  pus  is  often  absent  for  the  first  day  or  two. 
Course  of  the  Disease. — If  the  disease  be  untreated  or  inefficiently  treated,  the 
above  symptoms  continue.  The  temperature  remains  high — from  101°  to  103°  F. 
in  an  average  case — and  is  generally  of  an  irregularly  remittent  type.  I  cannot 
speak  from  personal  knowledge  of  the  course  of  the  disease  apart  from  its  treat- 
ment by  alkalies  (which  abort  it  within  a  few  days)  ;  but  if  one  may  judge  from 


DISEASES  OF  THE  GENITO-ORINARY  SYSTEM  043 

reported  cases,  it  would  seem  that,  while  in  mild  infections  the  temperature  may- 
fall  spontaneously  in  the  course  of  ten  to  fifteen  days,  the  more  severe  cases  tend 
to  run  a  protracted  course  of  weeks  or  months,  with  alternating  periods  of  fever 
and  apyrexia,  eventually  either  becoming  chronic  or  progressing  to  abscess  forma- 
tion in  the  kidney  and  death.  It  is  important  to  note  that  in  the  later  stages  of 
the  disease  both  pus  and  bacilli  may  temporarily  disappear  from  the  urine.  Gop- 
pert's  explanation — that  this  is  due  to  transient  blocking  of  the  affected  ureter — is 
probably  the  right  one.  The  writer  has  known  the  disappearance  of  the  organism 
coincide  with  a  relapse,  which  supports  the  view  that  blocking  had  occurred 
(see  Chart  II.). 

Pyelitis  in  Older  Children. — In  acute  pyelitis  or  pyelo-cystitis  in  older  children 
the  constitutional  symptoms  are  less  severe,  and  the  local  symptoms  more  manifest. 
There  is  generally,  however,  marked  irritability  and  loss  of  appetite.  The  course  of 
the  temperature  resembles  that  in  infancy,  but  the  range  is  less.  In  chronic 
cases  the  patients  are  usually  pale  and  ill-nourished,  and  suffer  from  enuresis  or 
some  degree  of  dysuria.  They  are  liable  to  periodical  exacerbations  of  their 
symptoms,  accompanied  by  more  or  less  fever.  In  some  cases  these  attacks  simu- 
late periodic  vomiting  (Thursfield).  Joint  pains,  fidgetiness,  and  headaches,  may 
occur.     Box  has  observed  ursemic  coma  supervene. 

4.  Suppurative  Pyelo-nephritis. — In  comparison  with  acute  pyelitis,  suppura- 
tive pyelo-nephritis  is  rare — fortunately,  because,  when  multiple  abscesses  form 
in  the  kidney  substance,  recovery,  if  not  impossible,  is  at  least  unlikely.  Five 
fatal  cases  of  suppurative  pyelo-nephritis  have  been  examined  post  mortem  in  the 
Edinburgh  Sick  Children's  Hospital  during  the  past  three  years ;  two  have  been 
already  reported  by  Thomson,  and  three  came  under  the  writer's  care.  In  some 
instances  the  clinical  picture  is  sufficiently  clear  to  allow  of  this  variety  being 
distinguished  from  acute  pyelitis,  and  from  the  point  of  view  of  prognosis  this  is 
of  some  moment.  The  following  description  is  founded  on  the  symptoms  of  these 
five  cases  :  The  ages  of  the  patients  ranged  from  three  to  thirteen  months,  and 
four  of  the  five  were  boys.  The  symptoms  were  not  unlike  those  described  above, 
but  were  less  acute,  and  in  only  two  was  the  onset  sudden.  No  patient  had  a 
rigor.  In  the  antecedent  history,  vomiting  and  diarrhoea  (three),  abdominal 
pain  (one),  painful  micturition  (one),  wasting  and  fretfulness  (four),  figured.  In 
one  case  the  illness  came  on  two  days  after  an  ischio-rectal  abscess  was  opened. 
All  the  patients  were  extremely  prostrate,  most  were  pale  and  feeble,  and  two 
were  emaciated  and  cachectic.  In  all  cases  the  urine  contained  pus  and  bacilli ;  a 
moderate  degree  of  abdominal  distension,  but  no  tenderness,  was  noted.  In  two 
cases  the  kidney  was  enlarged  and  palpable.  The  temperature  was  high  (104°  F.) 
in  one  case,  temporarily  raised  to  101°-102°  F.  in  two  cases,  practically  normal 
in  two.  The  duration  of  the  illness  was  apparently  only  two  or  three  weeks  in 
the  cases  where  the  onset  was  definite  ;  in  one  there  had  evidently  been  a  chronic 
infection  of  some  considerable  duration.  Alkalies  did  no  good  in  any  case.  The 
prominent  clinical  features  of  this  form  of  pyuria  are — (1)  Extreme  prostration, 
even  with  a  normal  temperature  ;  (2)  absence  of  rigors  ;  (3)  failure  of  response  to 
alkalies.  These,  especially  in  the  case  of  a  boy,  and  if  one  or  both  kidneys  are 
found  to  be  enlarged,  are  highly  suggestive  of  suppurative  pyelo-nephritis. 

Pathology. — The  anatomical  changes  in  mild  cases  of  B.  coli  infection  are  not 
well  known,  because  recovery  is  the  rule.  In  bacilluria  without  symptoms  no  lesions 
are  found  post  mortem,  and  the  writer  has  known  the  urine  to  contain  pus  and 
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bacilli  for  several  months  before  death  without  there  being  any  macroscopic  changes 
whatever  in  the  bladder.  Frequent  painful  micturition  may  exist  without  recog- 
nizable cystoscopic  changes,  but  in  some  of  Jeffreys'  cases  congestion  of  the  mucosa, 
redness  of  the  ureteral  orifices  with  plugs  of  mucus,  and  ulceration  of  the  bladder 
wall,  were  seen.  No  fatal  case  of  acute  pyelitis  uncomplicated  by  abscesses  in  the 
kidneys  has  occurred  in  the  Edinburgh  Sick  Children's  Hospital,  but  in  such  cases 
as  have  been  reported  the  pelvis  of  the  kidney  and  the  ureters  showed  swelling  of 
the  mucous  membrane,  and  contained  creamy  pus.  In  more  chronic  cases  the  renal 
pelvis  and  ureter  are  dilated,  and  there  is  evidence  of  commencing  implication  of 
the  kidneys,  which  are  slightly  enlarged,  and  when  the  capsule  is  removed  show 
surface  mottling  of  pale  areas  surrounded  by  congestion.  These  pale  areas  are 
due  to  foci  of  commencing  suppuration,  which  on  section  of  the  organ  appear  as 
yellowish-white  radiating  streaks,  some  reaching,  some  stopping  short  of,  the 
periphery  of  the  organ.  Both  kidneys  may  be  affected,  but  if  the  lesions  are 
unilateral  they  are  generally  right-sided.  In  suppurative  pyelo-nephritis  these 
appearances  are  exaggerated.  The  kidneys  are  usually  considerably  enlarged, 
and  on  section  show  many  small  abscesses,  often  grouped  in  wedge-shaped  clusters, 
some  of  which  project  slightly  on  the  surface  of  the  organ.  The  abscesses  vary  in 
size  from  a  pin's  head  to  a  pea,  and  on  section  are  yellowish-white,  surrounded  by 
a  congested  zone.  In  addition  to  groups  of  abscesses,  radiating  pale  lines,  without 
actual  suppuration,  may  be  present.  Microscopically  the  changes  ordinarily 
associated  with  suppurative  nephritis  are  found,  and  there  is  also  pyelitis,  the 
calyces  and  apices  of  the  pyramids  being  here  and  there  denuded  of  their  epithelial 
covering,  while  the  subjacent  tissues  are  acutely  inflamed  and  infiltrated  with 
lymphocytes.  In  the  two  cases  carefully  examined  by  McDonald  no  embolic 
foci  of  the  infecting  organism  could  be  detected,  and  the  appearances  were  sug- 
gestive of  an  ascending  infection,  either  from  the  erosions  in  the  pelvis  or  by  the 
collecting  tubules.  In  old-standing  cases  widespread  changes  take  place  in  the 
urinary  organs — hypertrophy  and  dilatation  with  chronic  inflammation  of  the  bladder 
and  ureters,  hydronephrosis  and  atrophy  of  the  kidney  substance,  pyonephrosis, 
or  fibroid  changes  round  old  inflammatory  foci.  It  is  probable,  however,  that 
in  some  such  cases  the  hydronephrosis  is  secondary,  and  that  it  has  favoured  the 
occurrence  of  the  pyelitis. 

The  pathogenesis  of  these  affections  is  not  yet  settled.  How  does  the  organism 
invade  the  urinary  tract  ?  Hypothetic  ally  it  may  obtain  access  (1)  by  the  urethra, 
(2)  directly  from  the  bowel  by  way  of  the  lymphatics,  (3)  from  the  blood-stream, 
the  bacilli  being  excreted  by  the  kidney.  In  the  first  two  modes  the  infection  is 
ascending,  in  the  third  descending.  The  group  of  cases  we  are  discussing  do  not 
occur  as  part  of  a  general  septicaemia,  and  the  not  infrequent  limitation  of  the  lesion 
to  one  side  favours  the  idea  of  an  ascending,  and  almost  negatives  a  blood,  infection. 
Discarding  the  third  mode  of  infection  as  unproven,  what  of  the  other  two  ?  In- 
fection by  the  urethra  seems  the  more  probable.  The  great  preponderance  of 
females  is  simply  accounted  for  on  this  hypothesis,  and  is  not  explained  by  direct 
spread  from  the  bowel.  That  it  is  mechanically  possible  for  bacilli  to  pass  up  the 
ureters  is  shown  by  Bond's  experiments,  which  proved  that  particles  of  pigment 
could  pass  along  them  against  the  course  of  the  urinary  stream.  Another  fact 
which  is  in  favour  of  urethral  infection  is  the  frequency  with  which  cystitis  accom- 
panies or  precedes  pyelitis,  or  occurs  independently  of  it.  There  is  no  direct  patho- 
logical evidence  of  a  lymphatic  spread.     The  colon  bacillus  cannot  pass  through 
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the  intact  mucous  membrane  of  the  healthy  bowel,  but  in  these  cases  there  is  so 
frequently  a  history  of  intestinal  trouble  that  it  is  reasonable  to  suppose  that  some 
breach  of  continuity  may  exist.  Trumpp's  observations  on  bacilluria  in  follicular 
enteritis  are  suggestive  in  this  connection.  Jeffreys  explains  the  more  frequent 
involvement  of  the  right  kidney,  on  the  hypothesis  that  there  is  a  direct  spread 
from  the  bowel,  by  "  the  close  anatomical  relation  of  the  right  kidney  and  the 
ascending  colon,  caecum,  and  appendix."  No  one,  however,  has  actually  demon- 
strated the  spread  of  a  B.  coli  infection  from  the  bowel  by  way  of  the  lymphatics, 
and  it  is  a  matter  merely  of  pathological  interest  whether  the  organism 
travels  along  the  lumen  of  the  urinary  canal,  the  surface  of  the  mucous  mem- 
brane, or  the  lymphatics  of  the  submucous  coat,  or  by  a  combination  of  these 
routes. 

Infection  with  an  organism  which  has  its  normal  habitat  in  the  intestine  would 
naturally  be  favoured  by  a  weakening  of  the  defences  of  the  host,  increased  virulence 
of  the  organism,  or  increased  opportunities  for  infection.  Except  that  most  of 
the  patients  are  debilitated,  nothing  is  known  as  to  the  first  of  these  possibilities. 
Although  under  certain  circumstances  B.  coli  may  be  responsible  for  some  forms 
of  diarrhoea,  it  is  not  clear  that  there  is  any  concomitant  increase  of  ability  to 
invade  the  tissues.  From  a  bacteriological  point  of  view  there  is  not  much  evidence 
that  this  organism  tends  to  acquire  increased  pathogenic  properties.  It  is  easy  to 
see,  however,  that  diarrhoea,  with  its  frequent  soiling  of  the  perineum,  must 
multiply  the  chances  of  the  organism  entering  the  urethra,  and  Trumpp's  results 
can  be  readily  accounted  for  in  this  way.  While,  therefore,  the  possibility  of  a  direct 
spread  from  the  bowel  cannot  be  denied,  it  is  probable  that  in  most  cases  infection 
takes  place  by  the  urethra. 

Pfaundler  has  shown  that  in  cases  of  pyelo-cystitis  due  to  B.  proteus  and  B.  coli 
the  patient's  serum  agglutinates  the  organism  obtained  from  the  urine.  The  same 
observation  was  made  by  Ritchie  in  two  fatal  cases  reported  by  Thomson,  and  the 
serum  of  one  of  them  also  agglutinated  the  organism  derived  from  the  other,  but 
not  an  ordinary  laboratory  culture.  These  facts  show  that  there  is  a  general  as 
well  as  a  local  reaction,  but  they  yield  no  further  information,  and  cannot  be 
employed  in  diagnosis. 

The  coli-typhoid  group  of  organisms  is  large  and  important.  Jordan  classifies 
the  chief  forms  thus  :  (1)  B.  coli  communis,  B.  lactis  aerogenes,  B.  pneumoniae  ; 
(2)  B.  enteritidis,  B.  paratyphosus  A  and  B  ;  (3)  B.  typhosus,  B.  dysenteriae.  It  is 
noteworthy  how  largely  the  members  of  this  group  preponderate  among  the 
organisms  infecting  the  urinary  tract  in  children. 

Diagnosis. — The  diagnosis  turns  on  the  examination  of  the  urine.  To  avoid 
contamination  with  secretion  of  the  vulva,  etc.,  a  catheter  specimen  should  be 
obtained.  As  only  bacilli,  but  no  pus  cells,  may  be  present  at  the  onset,  microscopic 
as  well  as  naked-eye  examination  is  essential.  The  organisms  can  be  seen  in  a 
drop  of  freshly-passed  urine  ;  staining  and  culture  are  necessary  only  for  exact 
bacteriological  diagnosis.  The  presence  of  pus  in  an  acid  urine  may  arouse  the 
suspicion  of  tubercle.  Tuberculosis  of  the  urinary  tract  is,  however,  rare,  especially 
in  infancy,  in  comparison  with  B.  coli  infection.  At  the  same  time,  in  older  children, 
it  must  be  borne  in  mind  that  the  latter  organism  may  be  grafted  on  to  a  primary 
tuberculous  infection.  The  severity  of  the  symptoms  serves  to  distinguish  pyelitis 
from  cystitis.  Pyelitis  is  apt  to  be  mistaken  for  pneumonia,  meningitis,  and  otitis. 
The  extreme  distress  of  the  patient,  the  remittent,  irregular  temperature,  and  the 
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history  of  shivering,  together  with  the  absence  of  localizing  signs  in  the  chest  or 
nervous  system,  ought  to  give  a  clue.  As  has  been  said,  a  few  B.  coli  are  often 
found  in  the  urine  in  tuberculous  meningitis.  Chronic  B.  coli  infections  are  liable 
to  be  mistaken  for  latent  tuberculosis,  or  may  simulate  periodic  vomiting.  To 
differentiate  between  pyelitis  and  suppurative  pyelo-nephritis  is  doubtless  impossible 
in  many  cases.  The  distinctive  features  have  been  alluded  to  under  the  symp- 
tomatology ;  those  on  which  most  reliance  should  be  placed  are  the  failure  of  alkaline 
treatment  to  improve  matters,  the  presence  of  palpable  enlargement  of  the  kidneys 
and  the  extreme  prostration. 

Prognosis. — The  prognosis  of  these  bacterial  infections  is  somewhat  uncertain. 
Excluding  cases  of  simple  bacilluria,  and  including  suppurative  pyelo-nephritis, 
the  mortality  is  about  10  per  cent.     The  immediate  prognosis  as  regards  life  is 
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Chart  III. — Acute  Coli-pyelitis,  showing  (a)  Effect  of  Alkalies,  and  (6)  Secondary 
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therefore  not  unfavourable.  Much  depends,  however,  on  the  promptitude  with 
which  the  disease  is  recognized,  and  the  effectiveness  of  the  treatment.  The  prog- 
nosis is  extremely  grave  in  suppurative  pyelo-nephritis,  and  is  less  favourable 
when  there  is  a  mixed  infection  than  when  the  colon  bacillus  is  the  sole  cause  of 
the  disease.  So  long  as  bacteria  are  present  in  the  urine  relapse  is  possible,  and 
when  the  disease  has  become  chronic  it  is  difficult  to  render  the  urine  sterile.  This 
is  apparently  the  reason  why  the  disease  is  less  amenable  to  treatment  in  children 
of  five  or  six  years  than  in  infants.  Relapses  may  occur  at  intervals  of  a  year  or 
more,  but  most  cases  ultimately  recover.  From  the  point  of  view  of  prognosis 
it  is  practically  important  to  impress  parents  with  the  necessity  of  keeping  children 
suffering  from  urinary  infections  under  medical  observation  until  the  urine  is  free 
from  bacilli.     A  symptomatic  cure  is  not  enough. 

The  best  means  of  treating  B.  coli  infections  is  to  render  the  urine  alkaline,  and 
to  keep  it  alkaline,  as  advised  by  Thomson.     This  is  done  by  giving  potassium 
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citrate  in  adequate  doses.  For  infants  48  to  60  grains  should  be  given  daily, 
and  if  the  urine  still  remains  alkaline  the  dose  should  be  increased  to  2  to  3  drachms. 
The  urine  generally  becomes  alkaline  in  four  or  five  days,  but  a  week  may  elapse 
before  it  does  so  (Thomson).  The  effect  of  the  alkaline  treatment  is  to  bring  down 
the  temperature,  relieve  the  symptoms,  and  remove  the  pus  from  the  urine,  though 
bacilluria  may  persist  for  some  time.  The  urine  often  tends  to  become  acid  again  a 
few  days  after  the  temperature  has  fallen,  and  this  is  associated  with  a  secondaryrise 
of  temperature.  When  this  happens,  the  citrate  should  be  continued  (see  Charts  III. 
and  IV.).  In  large  doses  the  drug  may  cause  diarrhoea  ;  and  if  for  this  or  any  other 
reason  there  is  difficulty  in  administering  it  by  the  mouth,  it  may  be  given  by 
the  rectum  (McCaw).  A  child  suffering  from  acute  pyelitis  should  be  kept  in  bed, 
and  must  take  plenty  of  diluents  to  promote  diuresis.  The  bowels  should  be  kept 
open  with  sodium  phosphate  or  calomel. 

The  alkaline  treatment  is  so  successful  in  acute  pyelo-cystitis  that  other  remedies 
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Chart  IV. — Acute  Coli-pyelitis,   showing  Temperature  Curve  before  and   after 
Alkaline  Treatment,  and  Slight  Secondary  Rise.     (After  Thomson.) 


are  seldom  required,  and  ought  not  to  be  used  until  the  citrate  has  had  a  thorough 
trial.  There  remain,  however,  urinary  antiseptics  and  vaccines  ;  these  will  be 
referred  to  in  connection  with  mixed  infections.  Hexamethylamine  (urotropin) 
and  its  allies  are  of  little  or  no  use  in  infections  with  B.  coli,  as  the  organism  is 
resistant  to  this  series  of  antiseptics. 

In  chronic  B.  coli  cystitis  and  pyelitis  of  older  children  the  results  of  alkaline 
treatment  are  less  satisfactory,  and  if  it  fails  the  remedies  described  under  Mixed 
Infections  should  be  tried.  By  way  of  prophylaxis,  threadworms  ought  to  be 
treated,  and  the  cleanliness  of  the  perianal  region  attended  to. 

B.  Staphylococcal,  Streptococcal,  Mixed,  and  Other  Infections. — As  a  rule 
staphylococci  or  streptococci  are  not  found  in  pure  culture,  but  are 
associated  with  organisms  of  the  coli- typhoid  group  (see  table,  p.  640).  Most 
patients  suffering  from  urinary  disorders  due  to  these  organisms  are  over  two  years 
of  age.  The  symptoms  produced  are  much  the  same  as  those  described  in  con- 
nection with  chronic  B.  coli  infections.  There  is  usually  frequent  and  painful 
micturition  ;  the  urine  may  be  acid  or  alkaline  and  offensive,  and  often  contains  a 
little  blood.     Pus  is  more  abundant  than  in  the  pure  B.  coli  cases 
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Infection  with  other  organisms  is  comparatively  rare,  and  usually  occurs  as 
part  of  a  general  septicaemia — e.g.,  B.  pyocyaneus  cystitis.  Differential  diagnosis 
is  possible  only  hj  bacteriological  examination,  which  should  always  be  performed 
in  order  that  the  appropriate  vaccine  may  be  employed  if  need  be.  In  chronic 
mixed  staphylococcal  or  streptococcal  infections  with  an  acid  urine,  the  suspicion 
of  tubercle  may  arise.  Tubercle  bacilli  are  seldom  demonstrable  in  the  urine  by 
ordinary  staining  methods,  and  animal  inoculation  may  be  necessary  to  settle  the 
point.  Tubercle  of  the  urinary  tract  is,  however,  rare  in  children.  These  forms  of 
chronic  pyelitis  and  cystitis  may  be  secondary  to  stone  in  the  bladder  or  kidney. 
In  obstinate  cases  the  bladder  should  be  sounded,  and  the  kidneys  examined  by 
X-rays. 

Treatment. — The  patient  ought  to  drink  freely  of  water  and  bland  fluids,  and 
to  remain  in  bed  while  the  symptoms  are  acute.  Alkaline  treatment  generally 
does  harm,  because  staphylococci,  the  organisms  most  often  present,  flourish  in 
alkaline  media.  The  principal  lines  of  treatment  are — Urinary  antiseptics,  vaccines, 
irrigation  of  the  bladder.  Urinary  Antiseptics  :  The  formaldehyde  series  are  the 
most  useful ;  of  these,  hexamethylamine  (urotropin)  and  helmitol  are  the  chief. 
The  dose  is  15  grains  three  times  a  day.  Salol,  in  5-grain  doses,  is  sometimes 
effectual.  Sodium  salicylate  or  ammonium  benzoate  may  also  be  given.  In  the 
more  acute  infections  sedatives  are  needed,  and  sandalwood-oil  is  one  of  the  best 
of  these.  Diuretics,  such  as  spiritus  setheris  nitrosi,  are  also  indicated.  Vaccines 
are  probably  of  no  use  in  acute  cases,  but  should  be  tried  in  chronic  infections. 
For  staphylococci  a  stock  vaccine  suffices  ;  in  other  cases  an  autogenous  vaccine 
is  essential.  In  B.  coli  infections  the  initial  dose  of  an  autogenous  vaccine  is 
2,500,000  to  5,000,000,  repeated  at  intervals  of  two  or  three  days,  and  subsequently 
larger  doses  up  to  50,000,000  are  given,  generally  at  intervals  of  a  week.  In 
B.  proteus  infections,  Jeffreys  reports  success  with  a  vaccine.  Irrigation  of  the 
bladder  ought  to  be  reserved  for  chronic  cystitis  ;  in  acute  inflammation  all  un- 
necessary instrumentation  is  better  avoided.  Boric  acid  lotion  is  generally  used, 
or  weak  solutions  of  the  astringent  metallic  salts.  Jeffreys  advises  that  after 
washing  out  the  bladder  an  injection  of  iodoform  emulsion  should  be  given. 

In  addition  to  these  measures,  any  discoverable  cause  should  be  dealt  with. 
Threadworms  or  vulvo-vaginitis  may  require  treatment.  If  ulceration  of  the 
colon  is  suspected,  the  bowel  may  be  irrigated.  A  few  cases  in  which  unilateral 
pyonephrosis  has  developed  have  been  operated  on  successfully.  Cases  of  stone 
also  require  surgical  treatment. 

In  chronic  cases  it  is  generally  well  to  change  the  urinary  antiseptic  from  time 
to  time,  and  to  be  guided  by  the  bacteriological  finding  as  far  as  possible. 
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TUMOURS  OF  THE  KIDNEY. 

Neoplasms  of  the  kidney  are  relatively  frequent  during  early  life.  They  are 
in  many  respects  of  great  interest.  A  number  of  them  are  of  developmental  origin, 
and  hence  are  commonly  met  with  in  infants  or  quite  young  children.  From 
recent  work  on  the  subject,  it  seems  that  we  must  distinguish  more  definitely  than 
hitherto  between  renal  tumour,  particularly  the  so-called  "  renal  hypernephroma," 
and  tumour  of  the  adrenal  glands.  The  latter  may  give  rise,  according  to  circum- 
stances, to  remarkable  nutritive  alterations,  such  as  precocious  puberty  and 
excessive  bodily  development,  or  to  metastases  in  special  localities,  such  as  the 
skull  and  orbits,  producing  a  characteristic  clinical  syndrome.  Hypernephroma 
proper,  therefore,  falls  to  be  discussed  in  connection  with  diseases  of  the  ductless 
glands  {vide  Chapter  X.,  p.  573).  A  remarkable  and  quite  unexplained  feature 
in  some  cases  of  renal  tumour  is  the  co-existence  with  them  of  cerebral  lesions, 
such  as  glioma,  psammoma,  and  psammo-lipoma,  and  in  particular  of  the  curious 
condition  tuberous  sclerosis  (q.v.,  p.  882). 

Tumours  of  the  kidney  vary  from  the  absolutely  benign  to  the  extremely 
malignant.  Among  benign  tumours,  lipomata,  fibromata,  and  fibro-lipomata. 
may  be  noted.  They  seldom  exceed  the  size  of  a  walnut,  and  give  rise  to  no  clinical 
symptoms.  To  the  highly  malignant  group  belong  sarcoma  and  carcinoma, 
while  intermediate  between  the  simple  and  malignant  tumours  come  so-called 
"  hypernephromata,"  which  may  remain  benign,  or  exhibit  more  or  less  malignancy 
and  give  rise  to  secondary  deposits  in  other  organs.  In  some  cases  of  leukaemia 
the  kidneys  become  so  much  enlarged  by  lymphocytic  deposits  as  to  give  rise  to 
well-marked  renal  tumours. 

Most  simple  tumours  are  of  no  clinical  importance,  and  require  no  further  remark. 
Benign  tumours  of  the  kidney  are  met  with  in  at  least  60  per  cent,  of  cases  of 
tuberous  sclerosis  (Fischer).  They  are  mixed  neoplasms,  consisting  of  non-striped 
muscle,  fat,  arteries,  and  sometimes  primitive  kidney  cells,  in  variable  proportions  ; 
lipo-myomata,  angio-lipomata,  fibro-lipo-myomata,  lipo-myo-sarcomata,  are  some 
of  the  names  which  have  been  used  to  describe  them.  They  very  seldom  give  rise 
to  symptoms  during  life. 

Hypernephromata  are  supposed,  following  Grawitz's  hypothesis,  to  arisn 
from  aberrant  masses  of  adrenal  tissue  which  have  become  embedded  in  the  kidney 
during  development — adrenal  "  rests,"  as  they  are  called.  These  tumours  are 
more  or  less  distinctly  demarcated  from  the  kidney  tissue  by  a  fibrous  capsule  ; 
they  are  irregularly  rounded  in  shape,  and  may  attain  the  size  of  the  closed  fist. 
Occasionally  they  are  found  to  contain  cartilage,  or  even  bone.  In  some  cases 
metastases  occur  to  the  bones,  liver,  opposite  kidney,  etc.  Doubt  has  recently 
been  cast  on  the  correctness  of  this  view  of  the  origin  of  renal  hypernephromata 
on  the  following  grounds  (Glynn) :  (1)  Adrenal  "  rests  "  are  apparently  rarely 
met  with  in  the  kidney.  (2)  Microscopically  a  renal  hypernephroma  differs 
markedly  from  a  true  hypernephroma  arising  from  the  adrenal  glands.  According 
to  Glynn,  it  consists  of  polygonal  or  cylindrical  epithelial-like  cells  with  round  or 
oval  nuclei  and  a  clear  cytoplasm  ;  smaller  dark  cells  with  granules  may  also  be 
present.     The  cells  may  be  arranged  either  in  solid  alveoli,  or  in  tubular  acini  con- 
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taining  degenerated  epithelium  and  blood,  in  a  vascular  stroma.  (3)  It  is  improb- 
able that  true  renal  tumours,  whether  so-called  "  hypernephromata  "  or  sarcomata, 
ever  give  rise  to  the  affections  of  nutrition  associated  with  tumours  of  the  adrenal 
glands,  such  as  are  described  elsewhere. 

Round-  and  spindle-celled  sarcoma  of  the  kidney  is  met  with,  and  also  mixed 
types,  such  as  lympho-sarcoma.  Rhabdo-myomata,  or  myo-sarcomata,  consisting 
of  striped  muscle  fibres  together  with  sarcoma  elements,  sometimes  occur  in 
early  infancy.  They  are  embryomata  (teratomata),  and  arise  from  foetal  intar- 
mingling  of  tissues.  Sarcomata  are  as  a  rule  encapsulated,  and  grow  rapidly, 
destroying  the  kidney  substance  ;  they  may  attain  an  enormous  size — 15  to  30 
pounds,  or  even  more.  Metastases  to  the  other  kidney  and  elsewhere  occur 
early. 

Primary  carcinoma  of  the  kidney  is  much  less  common  than  sarcoma,  but  occa- 
sionally occurs. 

Clinical  Features. — A  large  proportion  of  cases  occur  in  children  during 
the  first  five  years  of  life.  In  Steffen's  collected  series  of  219  cases  in  patients  up 
to  sixteen  years  of  age,  34  occurred  in  the  first  year,  53  in  the  second  year,  and  168 
during  the  first  five  years.  Boys  are  somewhat  more  liable  than  girls,  though  the 
difference  between  the  sexes  in  this  respect  is  less  than  in  adult  life. 

The  leading  symptom  is  the  presence  of  an  abdominal  tumour,  which  may  be 
very  large.  The  tumour  is  situated  in  the  loin,  is  usually  painless,  and  has  a  more 
or  less  irregularly  rounded  contour.  The  colon  lies  in  front  of  it ;  it  moves  very 
slightly  with  respiration.  There  are  often  no  urinary  changes  whatever;  in  particular, 
the  presence  in  the  urine  of  recognizable  tumour  elements  is  very  rare.  Haematuria 
is  the  most  common  of  the  urinary  symptoms  ;  it  may  be  profuse  and  occur  early 
in  the  disease.  It  is  more  often  met  with  in  carcinoma  than  in  sarcoma.  As  the 
tumour  grows  it  becomes  adherent  to  other  structures  in  the  neighbourhood,  and 
various  pressure  symptoms  may  arise.  Patients  suffering  from  malignant  disease 
of  the  kidney  emaciate  rapidly ;  gastro-  intestinal  symptoms  are  common,  and  in 
the  later  stages  of  the  disease  there  may  be  much  abdominal  pain  and  discomfort. 

The  Diagnosis  of  a  renal  new  growth  is  not  always  easy.  It  has  to  be  dis- 
tinguished from  (1)  other  forms  of  abdominal  tumour  and  (2)  other  enlargements 
of  the  kidney.  The  points  in  favour  of  kidney  tumour  are — (1)  The  relation  of 
the  colon,  which  may  be  rendered  more  evident  by  inflating  the  bowel ;  and  (2)  the 
position  of  the  swelling,  lying  near  the  costal  margin,  and  in  many  cases  projecting 
into  the  loin.  Suprarenal  tumours  are  palpable  nearer  the  middle  line,  and  tumours 
of  the  liver  and  spleen  move  more  distinctly  with  respiration  and  lie  in  closer  relation 
to  the  costal  arch.  Pelvic  tumours  are  rare  in  children,  though  dermoid  cysts  of 
the  ovary  are  occasionally  met  with.  The  most  common  error  is  to  mistake  a  large 
tuberculous  deposit  in  the  loin  for  a  kidney  tumour,  and  in  some  cases  it  is  impos- 
sible to  make  a  correct  diagnosis  even  by  abdominal  palpation  under  chloroform, 
except  by  observing  the  progress  of  the  case  or  exploring  the  abdomen.  A  clear 
history  that  the  swelling  dates  back  several  months  is  against  sarcoma.  A  negative 
examination  of  the  urine  does  not  exclude  tumour. 

Treatment. — Owing  to  the  latency  of  the  symptoms,  a  diagnosis  is  seldom 
made  until  the  tumour  has  reached  a  considerable  size — hence  the  results  of  opera- 
tion are  not  good.     As,  however,  surgery  holds  out  the  only  possible  prospect  of 
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cure,  an  operation  should  be  advised  unless  the  child's  general  condition  precludes 
any  hope  of  success.  Even  after  successful  removal  of  the  kidney  recurrence  is 
very  likely  to  take  place. 
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PERINEPHRITIS  AND  PERINEPHRIC  ABSCESS. 

Inflammation  of  the  cellular  tissue  surrounding  the  kidney,  which  may  resolve, 
or  (more  commonly)  go  on  to  abscess  formation,  is  occasionally  met  with  in  children. 
It  may  be  secondary  to  some  focus  of  inflammation  in  the  neighbourhood,  either 
in  the  kidney  itself — e.g.,  calculus  or  abscess — or  in  the  spine.  I  have  known  it 
arise  from  acute  localized  periostitis  of  the  twelfth  rib.  More  commonly,  however, 
it  is  primary.  In  some  cases  it  is  due  to  trauma,  but  very  often  no  cause  can  be 
discovered.  In  Gibney's  series  of  28  cases  the  majority  of  the  patients  were  between 
three  and  ten  years.  There  is  no  special  predilection  for  either  kidney,  and  both 
sexes  are  equally  liable. 

Symptomatology. — The  onset  is  generally  acute,  with  fever.  The  symptoms 
are  suggestive  of  hip  or  spinal  disease.  The  leg  on  the  affected  side  is  held  semi- 
flexed, and  attempts  to  straighten  it  are  painful,  but  it  can  be  flexed  on  the  abdomen 
without  discomfort,  and  there  is  no  fixation  of  the  hip-joint.  In  the  early  stage 
there  is  no  local  swelling,  but  there  is  usually  some  tenderness  in  the  loin.  The 
patient  is  lame,  and  walks  like  a  case  of  early  hip  disease — with  the  thigh  flexed 
and  the  leg  everted.  As  the  disease  progresses  the  symptoms  increase,  and  some 
fulness  develops  in  the  lumbar  region  ;  there  is  often  some  deviation  of  the  spine, 
with  the  concavity  towards  the  affected  side.  If  pus  forms,  the  tissues  become 
cedematous,  the  veins  prominent,  and  the  skin  reddened.  On  bimanual  palpation 
of  the  loin,  an  indistinct  tumour,  it  may  be  with  deep-seated  fluctuation,  can  be 
made  out.  There  may  be  frequent  and  painful  micturition  ;  pyelitis  is  a  rare  com- 
plication. 

Diagnosis.  —  The  chief  interest  of  perinephritis  lies  in  the  fact  that  it  is 
liable  to  be  mistaken  for  hip-joint  disease.  The  resemblance  is  greatest  in  cases 
where  there  is  no  localized  abscess.  The  main  points  of  distinction  are — (1)  The 
only  movement  which  is  restricted  is  extension  ;  the  limb  can  be  rotated,  or  fully 
flexed  on  the  abdomen,  without  causing  pain.  In  hip  disease,  on  the  other  hand, 
there  is  limitation  of  the  movements  of  the  joint,  and  pain  over  it.  (2)  The  onset 
of  perinephritis  is  sudden,  and  marked  lameness  develops  within  a  few  days.  In 
hip  disease  the  onset  is  insidious.  (3)  The  course  of  the  disease  is  different.  In 
perinephritis  which  resolves  without  suppuration  the  symptoms  abate  in  a  week 
or  two  ;  if  an  abscess  appears,  it  will  do  so  within  the  same  time.  Hip  disease  is 
much  more  chronic.  Primary  perinephritis  is  distinguished  from  spinal  caries  by 
absence  of  fixation  of  the  spine.  In  cases  secondary  to  vertebral  disease  rigidity 
of  the  spine  will  of  course  be  present. 

Treatment. — The  patient  should  be  kept  in  bed,  and  in  the  early  stages  an 
icebag  or  hot  fomentations  may  be  applied.  If  an  abscess  forms,  it  should  be 
opened  at  once,  lest  it  rupture  into  the  peritoneum. 
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URINARY  CALCULUS; 


Urinary  calculus,  whether  in  the  kidney  or  the  bladder,  is  rare  in  infants.  It 
is  remarkable  that  this  should  be  so,  for  the  allied  condition  lithiasis  is  common 
at  this  age  (see  p.  600).  In  infancy  there  appears  to  be  a  considerable  tendency 
to  the  deposit  of  uric  acid  crystals  in  the  urinary  passages,  and  the  excretion  of 
urine  containing  uric  acid  sand  ;  the  development  of  a  stone  of  any  size  is,  however, 
rare.     After  four  years  of  age  the  tendency  to  calculus  formation  increases. 

The  frequency  with  which  stone  occurs  in  different  countries  varies  ;  thus,  it 
is  common  in  Hungary,  rare  in  the  United  States  ;  in  some  parts  of  England  it  is 
not  uncommon,   while   in  Scotland   generally  it  is  rare.     Very  few  cases  have 

occurred  during  the  last  twelve  years  in 
the  Edinburgh  Sick  Children's  Hospital. 

Pathology. — In  infants  and  young 
children  calculi  are  generally  composed 
of  ammonium  urate  ;  in  older  children, 
approaching  puberty,  uric  acid  stones  are 
most  common.  Calculi  consisting  of 
oxalates,  phosphates,  cystin,  etc.,  are  some- 
times met  with.  Boys  are  more  fre- 
quently affected  than  girls. 

Renal    Calculus    may    be    single    or 
multiple  ;  calculi  may  be  scattered  through- 
out  the    kidney    or    lie    in    the    pelvis. 
They  may   be    round,    or    faceted    from 
friction    with    one    another.       Branching 
calculi,  forming  a  cast  of  the  pelvis  and 
calyces    of    the   kidney,    are    rare.      An 
example   of  this  so-called  "  coralline  cal- 
culus "  is  shown  in  Fig.  66.    It  was  found 
on  post-mortem  examination  in  a  case  of 
mental    defect,  and,  so   far   as   could   be 
ascertained,  had  given  rise  to  no  symptoms 
during  life.     When  a  large  calculus  forms  in  the  pelvis  of  the  kidney,  it  may 
obstruct  the  outflow  of  urine,  and  give  rise  to  hydro-  or  pyo-nephrosis  or  sup- 
puration in  the  kidney  substance. 

Symptomatology.— Renal  calculus  may  exist  for  a  considerable  time  without 
giving  rise  to  symptoms.  So  soon,  however,  as  it  passes  into  the  ureter  it  causes 
renal  colic,  which  is  generally  attended  by  severe  pain  ;  rigors,  vomiting,  collapse, 
and  even  convulsions,  may  occur.  The  pain  subsides  speedily  when  the  stone 
leaves  the  ureter,  either  by  escaping  into  the  bladder  or  returning  to  the  pelvis 
of  the  kidney.  In  the  latter  case  relapse  is  likely  to  occur.  Renal  colic  is 
attended  by  pain  in,  and  retraction  of,  the  testicle. 

Apart  from  these  acute  attacks  of  colic,  there  are  often  urinary  changes.  Attacks 
of  hematuria  with  or  without  the  passage  of  gravel  may  occur.  The  urine  may 
contain  traces  of  albumin  or  pus.  Pain  in  the  loin,  increased  by  exercise,  and 
alleviated  by  rest  in  bed,  is  common,  and  there  is  often  tenderness  on  palpating 


Fig.  66. — Coralline  Calculus  in  Kid- 
ney of  a  Boy  aged  Two  Years  and 
Six  Months. 
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one  or  other  kidney  region.    If  hydronephrosis  or  pyonephrosis  develops,  the 
enlarged  kidney  can  sometimes  be  felt. 

Diagnosis. — The  diagnosis  of  renal  colic  in  a  child  who  is  too  young  to  describe 
the  locality  of  the  pain  is  extremely  difficult.  Definite  tenderness  in  one  loin,  or 
the  discovery  of  blood  or  gravel  in  the  urine,  together  with  absence  of  signs  of  intes- 
tinal disorder,  would  suggest  it.  In  older  children,  the  site  and  nature  of  the  colic, 
and  the  testicular  pain,  ought  to  raise  the  suspicion  of  calculus.  It  must  be 
remembered  that,  although  the  pain  of  renal  colic  is  usually  severe,  it  may  be  com- 
paratively slight,  and  in  some  cases  is  quite  overshadowed  by  the  bilious  vomiting. 
The  diagnosis  of  stone  in  the  kidney  has  been  greatly  simplified  by  the  introduc- 
tion of  radiography,  and  this  examination  should  be  made  in  all  cases  of  chronic 
pyuria  in  which  there  are  any  symptoms  suggestive  of  the  kidney  being  affected — 
pyrexia,  tumour,  tenderness  in  the  loin,  etc.  The  diagnosis  between  renal  cal- 
culus and  tubercle  of  the  kidney  may  be  very  difficult ;  here  radiographs  are  of 
the  greatest  value. 

Vesical  Calculus. — Stone  in  the  bladder  is  a  surgical  affection,  and  requires  only 
brief  mention.  In  all  cases  of  frequent  painful  micturition,  for  which  no  obvious 
cause  can  be  found,  and  in  which  the  symptoms  are  not  promptly  relieved  by 
treatment,  the  bladder  should  be  examined  for  a  stone.  This  can  be  done  by 
bimanual  palpation  under  an  anaesthetic,  with  one  finger  in  the  rectum,  by  sound- 
ing the  bladder,  or  by  radiography  of  the  pelvis. 

Treatment. — The  treatment  of  urinary  calculus  in  children  is  the  same  as  in 
the  adult.  For  the  colic,  warmth,  alkaline  diluents,  and  narcotics,  are  required. 
During  the  intervals  the  patient  should  take  alkaline  drinks,  such  as  Vichy  water, 
freely.     In  all  cases  of  stone  the  question  of  operation  has  to  be  considered. 


TUBERCULOSIS  OF  THE  KIDNEY. 

Tuberculous  disease  of  the  kidneys  in  children  differs  in  several  respects  from 
that  of  the  adult.  Broadly,  it  is  more  common  as  a  pathological  finding,  and  less 
common  as  a  clinical  disease. 

In  general  tuberculosis  the  kidneys  are  often  affected,  while  in  adults  they 
as  a  rule  escape.  They  are  found  on  post-mortem  examination  to  be  studded 
with  grey  or  yellow  miliary  tubercles,  or  yellowish  deposits  of  somewhat  larger 
size.  This  form  of  tuberculosis  of  the  kidneys  never  gives  rise  to  any  symptoms 
during  life,  and  is  of  no  clinical  importance.  Large  tuberculous  caseating  masses 
sometimes  also  occur,  but  as  a  rule  the  patient  dies  of  general  tuberculosis  before 
the  disease  of  the  kidneys  has  reached  an  advanced  stage. 

Except  as  a  part  of  general  tuberculosis,  tubercle  of  the  kidneys  is  rare  in 
children.  When,  however,  it  does  occur,  it  has  more  tendency  to  remain  localized 
in  the  kidney,  and  is  seldom  part  of  a  widely-spread  genito-urinary  tuberculosis 
{of.  Tuberculous  Testicle,  p.  659).  The  infection  is  primarily  of  the  kidney,  and 
is  a  descending,  not  an  ascending  one.  The  disease,  at  its  commencement  at  least, 
is  nearly  always  unilateral,  although  when  it  reaches  an  advanced  stage  the  opposite 
kidney  usually  becomes  affected.  In  some  cases  there  is  evidence  of  a  descending 
infection  from  the  primary  focus,  and  an  ascending  infection  of  the  opposite 
kidney.     The  ureter  is  usually  thickened  and  the  seat  of  disease,  but  tuberculous 
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cystitis  is  uncommon.  In  most  cases  the  tuberculous  mischief  begins  in  the  cortex, 
and  spreads  to  the  papillae  and  pelvis  of  the  kidney ;  in  advanced  cases  nearly  the 
whole  organ  may  consist  of  caseous  material.  Perinephric  abscess  is  not  uncommon, 
and  in  some  cases  renal  calculus  is  also  found.  The  ureter  may  become  obstructed 
in  the  course  of  the  disease,  and  pyonephrosis  develop. 

Symptomatology. — The  symptoms  of  tubercle  of  the  kidney  are  often  difficult 
to  interpret.  Pyuria  is  an  early  symptom,  and  there  is  often,  also,  more  or  less 
hematuria.  Blood,  however,  may  be  absent  for  a  considerable  period,  but  pus 
is  usually  constant.  It  is  not  as  a  rule  very  abundant ;  small  clots  or  fragments 
of  caseous  matter  may  be  found  in  the  urine,  which  is  usually  acid  in  reaction. 
Frequent  and  painful  micturition  and  incontinence  have  been  noted  as  early 
symptoms  in  several  cases.  In  many  cases  these  symptoms  alone  persist  for  several 
months,  and,  unless  there  are  definite  symptoms  of  tubercle  elsewhere,  diagnosis 
will  be  difficult  or  impossible.  Sooner  or  later,  however,  pain  or  tenderness  in  one 
loin,  and  possibly  a  palpable  tumour,  will  develop.  If  the  swelling  occurs  rapidly 
and  is  accompanied  by  fever,  it  is  suggestive  of  a  secondary  perinephric  abscess 
or  hydronephrosis.  Owing  to  the  fact  that  the  disease  may  for  long  remain  local- 
ized in  one  kidney,  the  general  health  may  suffer  but  little,  and  in  some  cases 
recovery,  or  at  any  rate  great  improvement,  is  said  to  have  occurred. 

Diagnosis. — Chronic  pyuria  is  so  commonly  due  to  other  organisms  that 
caution  is  required  in  making  a  diagnosis  of  tubercle  of  the  kidney.  When  pyuria 
continues  for  a  considerable  time,  especially  if  the  reaction  of  the  urine  is  acid, 
the  possibility  of  tuberculosis  should  be  considered.  While  the  detection  of  the 
bacillus  in  the  urine  by  ordinary  methods  is  positive  proof,  it  is  seldom  obtained ; 
merely  negative  findings,  or  the  presence  of  pyogenic  cocci  alone,  do  not  exclude 
tuberculosis.     The  only  decisive  test  is  to  inoculate  a  guinea-pig. 

In  cases  of  chronic  pyuria  with  a  palpable  swelling  in  the  loin,  pyelitis  due  to 
other  causes  has  to  be  taken  into  account.  A  condition  which  simulates  tubercle 
closely  is  renal  calculus  with  the  formation  of  abscess  in  the  kidney.  Such  cases 
may  run  a  chronic  course,  with  an  irregular  temperature  and  general  symptoms 
resembling  tuberculosis.  An  X-ray  examination  of  the  kidneys  ought  therefore 
to  be  made. 

Treatment. — So  long  as  pyuria  alone  is  present  it  is  advisable  to  rely  only  on 
general  measures,  and  on  the  free  administration  of  alkalies,  Vichy  water,  and  other 
remedies  for  ordinary  pyelitis.  At  this  stage  of  the  disease  it  will  usually  be 
extremely  difficult,  if  not  impossible,  to  decide  which  kidney  is  affected,  and, 
considering  that  there  is  always  the  possibility  of  a  natural  cure,  the  question  of 
operation  may  be  delayed.  If,  however,  there  is  a  definite  enlargement  in  one  loin, 
or  if  it  can  be  settled  which  kidney  is  affected,  surgical  intervention  should  be  con- 
sidered. Whether  or  not  an  operation  should  be  undertaken  will  depend  in  the 
first  place  on  the  general  condition  of  the  patient ;  if  there  is  evidence  of  generali- 
zation of  the  disease,  operation  is  not  likely  to  do  good.  If  the  tumour  is  large  and 
tender,  either  incision  and  drainage,  or  nephrectomy,  should  be  advised.  The 
former  operation  seems  to  have  given  better  results.  If  there  is  no,  or  only  slight, 
enlargement  of  the  kidney,  it  is  advisable  to  delay  operation  until  general  measures 
have  been  fairly  tried.  If  the  enlargement  has  developed  in  spite  of  medical 
treatment,  it  is  of  course  a  different  matter.     When  the  disease  does  not  respond 


DISEASES  OF  THE  GENITO-URINARY  SYSTEM  G55 

to  medical  treatment,  operation  is  advisable  even  although  it  cannot  be  determined 
which  kidney  is  affected.  In  such  a  case  the  abdomen  should  be  opened  in  the 
middle  line,  and  the  diseased  organ  removed. 


MALFORMATIONS  OF  THE  BLADDER  AND  GENITAL  ORGANS. 

Extroversion  of  the  Bladder. — This  is  the  most  common  congenital  malformation 
of  the  bladder.  It  is  due  to  arrested  development  of  the  ventral  wall  of  the 
urogenital  canal,  resulting  in  failure  of  fusion  in  the  middle  line.  There  is  thus 
absence  of  the  anterior  wall  of  the  bladder,  of  the  corresponding  part  of  the 
abdominal  parietes,  and  defect  of  the  pubic  symphysis,  which  gapes  one  to  four 
inches.  The  cleft  is  usually  complete,  but  sometimes  only  the  upper  part,  very 
rarely  only  the  lower,  is  defective.  In  the  male  the  external  genitals  also  are 
deformed.  The  cleft  continues  along  the  dorsal  surface  of  the  penis,  giving  rise  to 
epispadias  ;  the  penis  is  short  and  bent  upwards,  so  that  its  dorsal  surface  is 
applied  to  the  pubic  region.  The  prostate  is  also  rudimentary,  and  the  dorsal 
part  of  the  prepuce  defective.  The  scrotum  also  may  be  absent,  in  which  case 
the  testes  lie  in  the  inguinal  canal.  In  the  female  the  labia  are  separated 
anteriorly,  and  the  cleft  urethra  forms  the  lower  part  of  the  extrophy.  In  this 
malformation  there  is  no  sphincter  at  the  neck  of  the  bladder,  and  the  ureters, 
which  open  at  two  nipple-like  projections  on  the  exposed  surface,  have  often  an 
abnormally  twisted  course,  which  may  obstruct  the  outflow  of  urine  and  lead  to 
hydronephrosis. 

Clinically  the  condition  is  at  once  recognizable.  The  extroverted  bladder  forms 
a  red  protrusion  in  the  pubic  region,  over  the  surface  of  which  urine  trickles  from 
the  ureteral  openings.  Owing  to  exposure,  the  bladder  mucosa  undergoes  catarrhal 
changes,  and  these  increase  the  tendency  to  ammoniacal  fermentation  of  the  urine. 
On  account  of  the  constant  dribbling  the  neighbouring  skin  becomes  excoriated, 
and  the  patient  is  exposed  to  constant  distress  from  this  cause,  and  from  the  odour 
of  ammoniacal  urine  with  which  he  is  always  surrounded.  There  is  perpetual 
risk  of  ascending  infection  and  pyelitis  or  pyelo-nephritis,  and  the  mortality  among 
subjects  of  the  malformation  is  great  ;  few  reach  adult  life. 

The  treatment  of  extroversion  of  the  bladder  is,  of  course,  surgical,  and  the 
chief  forms  of  operation  performed  are  two  :  (1)  Plastic  operations  directed  to 
repairing  the  cleft  and  forming  a  new  bladder  and  urethra.  Owing  to  the  absence 
of  a  sphincter  the  artificial  bladder  is  an  inefficient  reservoir,  and  dribbling  is  likely 
to  continue.  (2)  Transplantation  of  the  ureters  into  the  rectum.  This  has  been 
performed  with  success  in  a  number  of  cases,  and  holds  out  the  best  prospect  of 
relief.  The  risk  of  ascending  infection  is  less  than  might  be  expected,  and  the 
rectum  forms  a  fairly  efficient  reservoir  for  urine.  It  can  evidently  to  some  extent 
take  on  the  function  of  the  bladder,  because  after  the  usual  morning  evacuation 
of  the  bowels  the  patient  may  void  urine,  unmixed  with  fseces,  at  intervals  during 
the  day. 

Epispadias. — Apart  from  extroversion  of  the  bladder,  epispadias  is  a  rare 
malformation.  The  cleft  in  the  urethra  may  be  glandular  or  penile.  The  penis 
is  atrophied  and  curved  back  on  itself.  The  amount  of  control  of  the  bladder 
is  variable.     Epispadias  is  rare  in  the  female. 
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Hypospadias. — Hypospadias,  or  cleft  of  the  ventral  wall  of  the  urethra,  is 
practically  limited  to  the  male  sex.  According  to  their  position  and  dimensions, 
clefts  of  the  ventral  wall  of  the  urethra  are  divided  into  (1)  glandular,  (2)  penile 
and  peno-scrotal,  and  (3)  perineo-scrotal  and  perineal.  In  glandular  hypospadias 
the  urethra  terminates  in  a  pin-point  opening  at  the  base  of  the  glands.  The 
frenum  and  prepuce  are  sometimes  absent.  From  this  opening  the  urethra  may 
extend  forwards  as  a  groove,  or  there  may  be  a  normal  meatus  leading  into  a  blind 
canal.  In  peno-scrotal  hypospadias  the  urethra  opens  at  the  base  of  the  scrotum, 
and  in  perineo-scrotal  or  perineal  hypospadias  at  the  junction  of  the  scrotum  with 
the  perineum.  In  the  last  variety  the  two  halves  of  the  scrotum  are  separated, 
and  the  penis  is  atrophied,  giving  rise  to  an  appearance  resembling  the  vulva. 

The  only  treatment  for  epispadias  and  hypospadias  is  a  plastic  operation. 

Ectopia  of  the  Testis. — Ectopia  of  the  testicle  is  often  associated  with  hernia. 
It  must  not  be  confused  with  a  movable  testicle,  in  which  the  organ  is  sometimes 
at  the  opening  of  the  inguinal  canal,  at  others  in  the  canal  itself.  An  ectopic  testicle 
cannot  be  drawn  down  into  the  scrotum,  whereas  it  is  easy  to  replace  a  movable 
testicle.  The  testicle  normally  reaches  the  scrotum  by  the  eighth  foetal  month, 
but  its  descent  may  be  delayed  until  infancy,  childhood,  or  even  puberty.  Mal- 
position is  due  either  to  its  being  checked  in  its  descent  (abdominal,  inguinal,  or 
inguino-scrotal),  or  to  its  taking  up  an  altogether  abnormal  position  (crural,  peri- 
neal). An  ectopic  testicle  is  often  functionless,  and  is  said  to  be  peculiarly  liable 
to  malignant  tumour  formation.  It  often  produces  hernia.  In  order  to  give  the 
testicle  a  chance  of  descending,  it  is  advisable  to  delay  operation  until  about  the 
twelfth  year. 

Atresia  of  the  Vulva. — Atresia  of  the  vulva  is  not  uncommon  in  female  infants. 
On  separating  the  labia  rnajora,  instead  of  the  hymen  and  vaginal  orifice  being 
exposed,  a  level  area  of  mucous  membrane,  extending  from  the  perineum  to  the 
urethra  and  clitoris,  is  seen  ;  this  is  formed  by  union  of  the  two  labia  minora.  The 
adhesions  between  their  edges  are  soft,  and  can  easily  be  broken  down  with  a  probe, 
after  which  a  pledget  of  wool  smeared  with  vaseline  should  be  inserted. 

Prolapse  of  the  Bladder. — Prolapse  of  the  bladder  sometimes  occurs  in  little 
girls.  It  is  said  that  it  may  be  caused  by  repeated  straining — e.g.,  from 
constipation  or  ileo-colitis.  The  prolapsed  bladder  protrudes  from  between  the 
labia  as  a  dark  red  swelling,  over  which  urine  trickles.  In  some  cases  the  protrusion 
is  due  to  occlusion  of  the  vesical  end  of  the  ureter,  which  becomes  distended  with 
urine,  projects  into  the  bladder,  and  then  works  its  way  out  by  the  urethra.  In 
this  case  the  prolapsed  mass  will  consist  of  a  cystic  tumour,  and  a  palpable  hydro- 
nephrotic  kidney  may  be  detected. 

Prolapse  of  the  Uterus. — This  sometimes  occurs  as  a  congenital  abnormality. 
The  prolapse  may  be  present  at  birth,  or  develop  during  the  first  few  days  of  life. 
In  most  of  the  reported  cases  spina  bifida  has  also  been  present. 

Hydrocele. — Three  forms  of  hydrocele  occur  in  infants  and  young  children — 
congenital  hydrocele,  infantile  hydrocele,  and  hydrocele  of  the  cord.  In  the  first  two 
forms  there  is  a  collection  of  fluid  in  the  tunica  vaginalis  testis,  giving  rise  to  an  elastic 
translucent  swelling  surrounding  the  testicle.  In  the  congenital  form  there  is 
persistence  of  the  foetal  communication  between  the  tunica  vaginalis  and  the 
peritoneum,  while  in  the  infantile  form  there  is  no  such  communication.  A  con- 
genital hydrocele  therefore  disappears  when  the  patient  lies  on  his  back,  or  can 
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be  reduced  by  pressure.  Reduction  is  effected  without  the  characteristic  gurgle 
of  returning  hernia,  unless,  as  is  not  infrequent,  the  hydrocele  is  complicated  by 
a  hernia  ;  if  the  communication  is  very  small,  reduction  may  be  difficult.  Con- 
genital hydrocele  tends  to  undergo  spontaneous  cure. 

In  hydrocele  of  the  cord  the  upper  part  of  the  canal  remains  patent,  and  gives 
rise  to  a  swelling  in  the  inguinal  canal,  having  the  characters  of  a  congenital  hydro- 
cele, but  distinctly  separated  from  the  testicle.  An  encysted  hydrocele  of  the  cord 
consists  of  a  small  cystic  tumour  distinct  from  the  tunica  vaginalis,  at  or  near  the 
inguinal  canal.  It  is  movable  to  a  limited  extent,  and  is  distinguished  from  hernia 
by  the  absence  of  gurgling,  by  its  cystic  character,  and  by  the  impossibility  of 
reducing  it.     Both  forms  of  hydrocele  of  the  cord  are  rare. 

Treatment. — Infantile  hydrocele  usually  disappears  spontaneously  ;  if  it  per- 
sists, it  may  be  aspirated  and  10  to  20  minims  of  alcohol  injected.  In  congenital 
hydrocele  a  truss  may  be  worn  in  order  to  assist  in  obliterating  the  patent  canal. 
If  this  fails,  a  radical  cure  should  be  performed.  Like  the  infantile  form,  congenital 
hydrocele  tends  to  undergo  spontaneous  cure.  In  hydrocele  of  the  cord  a  radical 
cure  may  be  performed,  or  the  cyst  aspirated  and  injected  with  alcohol. 

Phimosis. — Phimosis,  or  undue  narrowing  of  the  orifice  of  the  prepuce,  is  a  com- 
mon ailment.  It  must  be  distinguished  from  mere  redundance  without  narrowing  of 
the  orifice.  A  tight  prepuce,  however,  may  also  be  redundant.  Normally  the  orifice 
should  be  wide  enough  to  allow  of  the  prepuce  being  retracted  sufficiently  to  expose 
the  entire  glans  ;  if  this  is  impossible,  a  greater  or  less  degree  of  phimosis  is  present. 
If  the  orifice  of  the  prepuce  is  wide  enough  to  allow  of  the  urethral  meatus  being 
exposed,  any  phimosis  which  may  exist  is  insufficient  to  cause  difficulty  in  urina- 
tion. In  many  cases,  however,  the  opening  of  the  prepuce  is  so  small  that  the 
outflow  of  urine  is  definitely  obstructed.  Adhesions  between  the  foreskin  and 
glans  are  almost  physiological,  but  usually  disappear  spontaneously.  In  many 
cases,  however,  whether  the  prepuce  is  normal  or  unduly  tight,  they  persist  and 
prevent  complete  retraction.  These  adhesions  are  soft,  and  can  easily  be  broken 
down.  A  long  prepuce,  whether  or  not  it  is  also  tight,  is  liable  to  become  sodden 
with  urine,  and  redness,  or  even  excoriation,  around  around  the  tip  is  common. 
If  the  prepuce  cannot  be  retracted,  either  on  account  of  phimosis  or  adhesions, 
accumulation  of  smegma  is  likely  to  occur,  and  hard  gritty  masses  of  whitish 
material  gather  in  the  sulcus  at  the  base  of  the  glans.  When  phimosis  is  so  great 
as  to  obstruct  the  outflow  of  urine,  the  prepuce  may  balloon  out  during  micturition, 
and  phosphatic  deposits  form  in  the  preputial  sac. 

It  must  not,  however,  be  supposed  that  these  results  always  follow  phimosis. 
In  young  adults  one  sometimes  finds  a  preputial  orifice  so  small  as  scarcely  to  admit 
a  probe,  and  hears  that  the  patient  has  never  been  able  to  pass  a  full  stream  of 
urine  ;  yet,  when  circumcision  is  performed,  the  glans  appears  perfectly  healthy. 

In  infants  and  young  children  phimosis  may  give  rise  to  pain  on  micturition, 
and  simulate  the  symptoms  of  stone,  or  the  straining  which  it  necessitates  may 
lead  to  the  production  of  hernia  or  prolapse  of  the  rectum.  In  some  cases  the 
obstruction  to  the  outflow  of  urine  may  cause  dilatation  of  the  ureters  or  hydro- 
nephrosis [vide  p.  618).  The  local  irritation  of  a  tight  prepuce  is  apt  to  excite 
erections,  and  may  induce  the  habit  of  masturbation.  Various  reflex  disturbances, 
such  as  limping,  so  as  to  simulate  hip  disease,  paralyses,  and  contractures  in  the 
lower  extremities,  are  said  to  have  been  occasionally   caused  by   phimosis,  but 
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this  is  doubtful.      Other  nervous  disturbances,  such  as  insomnia  or  enuresis,  may 
occur. 

Treatment. — The  object  of  treatment  is  to  bring  about  such  a  state  of  matters 
that  the  whole  glans  penis  can  be  freely  exposed.  Unless  this  can  be  done  cleanli- 
ness is  impossible.  If  complete  retraction  is  prevented  by  adhesions,  these  should 
be  broken  down  with  a  probe  or  director,  and  any  accumulated  smegma  removed. 
If  the  prepuce  is  only  moderately  narrowed,  the  opening  may  be  dilated  with  a 
pair  of  forceps  ;  this  is  painful,  and  usually  leads  to  a  good  deal  of  abrasion  of  the 
part,  which  requires  to  be  dressed  with  an  antiseptic  ointment  in  order  to  prevent 
irritation  during  micturition.  When  there  is  much  narrowing,  circumcision  is 
required.  The  operation  is  also  desirable  if  the  prepuce  is  very  long,  although 
not  tight. 

Balanitis  ;  Balano-Posthitis. — Inflammation  of  the  glans  or  of  the  inner  surface 
of  the  foreskin  is  not  uncommon  in  young  children.  It  is  usually  due  to  lack  of 
cleanliness,  and  is  most  liable  to  occur  when  the  foreskin  cannot  be  completely 
retracted.  The  parts  are  congested  and  slightly  swollen,  and  the  normal  secretion 
is  increased,  flakes  of  soft,  curd-like  smegma,  with  sometimes  an  offensive  odour, 
being  present.  The  condition  yields  rapidly  to  simple  measures — bathing  with 
boric  lotion,  and  applying  a  dusting  power  of  ac.  boric.  1  part,  pulv.  amyli 
9  parts.     Circumcision  is  often  advisable  to  prevent  recurrence. 

Paraphimosis. — Paraphimosis  is  a  not  uncommon  accident  in  little  boys.  When 
a  tight  foreskin  is  retracted,  the  orifice  may  constrict  the  penis  just  behind  the 
corona  glandis.  The  swelling  of  the  glans,  which  prevents  the  foreskin  being  pulled 
forwards  again,  gives  a  characteristic  appearance — redness  and  oedema  of  the  end 
of  the  penis,  bounded  by  two  sulci,  the  distal  being  at  the  reflexion  of  the  prepuce 
and  corona,  and  the  proximal  at  the  orifice  of  the  prepuce.  If  the  condition  is 
neglected,  spontaneous  cure  nearly  always  takes  place  by  ulceration  and  yielding 
of  the  constriction  ;  strangulation  of  the  glans  is  not  common. 

Treatment. — Manual  reduction  is  usually  possible,  and  in  performing  it  the 
essential  point  is  to  diminish  the  size  of  the  cedematous  glans  by  steady  pressure 
before  attempting  to  pull  the  constricting  prepuce  forward.  Pressure  may  be 
applied  by  the  hand  or  by  a  few  turns  of  elastic  band.  If  the  paraphimosis  cannot 
be  relieved  thus,  the  constriction  should  be  notched  in  several  places.  Circum- 
cision should  be  performed  to  prevent  recurrence. 


ORCHITIS- E  PI  DID  Y  MIT  IS. 

Acute  inflammation  of  the  testicle  is  rare  in  children.  It  may  be  due  to  trauma, 
to  specific  urethritis,  or  to  mumps.  The  last-named  of  these  is  the  most  important ; 
the  body  of  the  testicle  is  involved,  and  atrophy  of  the  gland  may  result.  Orchitis 
secondary  to  mumps  is,  however,  practically  unknown  in  boys  below  fourteen  or 
fifteen  years  of  age,  but  as  adolescence  approaches  the  liability  increases.  Mumps 
should  therefore  be  looked  on  as  a  more  serious  matter  in  boys  at  or  after  the  age 
of  puberty  than  in  young  children,  and  the  patient  ought  to  be  kept  in  bed  for  a 
week  or  a  fortnight.  The  treatment  of  acute  orchitis  in  children  is  the  same  as 
in  the  adult. 

Chronic  or  subacute  orchitis  or  epididymitis  may  be  due  to  tubercle  or  to  syphilis. 
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Though  rare,  tubercle  of  the  testicle  is  more  common  in  infants  under  two  years 
than  in  older  children.  It  often  develops  suddenly,  and  gives  rise  to  a  large 
subacute  swelling,  involving  the  body  and  epididymis ;  in  other  cases  the  process 
is  more  chronic,  resembling  that  in  the  adult.  Both  testicles  may  be  affected. 
Tuberculosis  of  the  testis  most  frequently  occurs  as  a  primary  affection,  or  it  may 
be  secondary  to  tuberculosis  of  the  urinary  tract.  In  addition  to  attention  to  the 
general  health,  surgical  treatment  may  be  called  for,  but  removal  of  the  organ  ia 
inadvisable  in  the  early  stages  of  the  disease,  and  should  only  be  practised  if  the 
whole  gland  has  become  disorganized. 

In  congenital  syphilis  interstitial  orchitis  and  epididymitis  are  not  uncommon, 
and  sometimes  give  rise  to  definite,  usually  bilateral,  enlargement  of  the  organs. 


VULVO-VAGINITIS. 

A  catarrhal  inflammation  of  the  mucous  membrane  of  the  vulva  and  vagina  is 
not  at  all  uncommon  in  little  girls.  Probably  the  cervix  uteri  and  urethra  are  also 
occasionally  affected.  In  most  cases  the  patients  are  over  two  years  of  age,  but 
infants  also  suffer. 

Clinically  we  have  to  distinguish  between  four  forms  of  this  disease  :  (1)  Simple 
catarrhal  vulvo-vaginitis ;  (2)  gonorrhceal  vulvo-vaginitis  ;  (3)  diphtheritic  vulvo- 
vaginitis; and  (4)  herpetic  or  aphthous  vulvo-vaginitis.  The  two  latter  are 
relatively  rare,  and  from  a  practical  point  of  view  most  cases  of  purulent 
vulvo-vaginitis  are  due  to  the  gonococcus. 

^Etiology. — Lack  of  cleanliness  and  bad  hygienic  surroundings  are  among 
the  most  important  causes  of  vulvo-vaginitis,  which  is  therefore  much  more  common 
among  the  poorer  section  of  the  community  than  among  the  well-to-do  classes. 
It  is  more  liable  to  occur  in  debilitated  children  than  in  the  robust,  and  is  said  to 
be  especially  common  after  measles.  In  cases  of  gonococcal  vulvo-vaginitis  the 
source  of  infection  cannot  always  be  traced.  It  may,  however,  be  accepted  as  a 
fact  that  attempted  sexual  intercourse  is  rare  indeed  in  comparison  with 
infection  in  other  ways.  It  is  probable  that  in  most  cases  the  mother,  or  some 
other  person  in  the  house,  suffering  from  a  gonorrhoeal  discharge,  conveys  the 
infection  accidentally  to  the  child.  An  infant  may  be  infected  with  gonococcal 
vulvo-vaginitis  at  birth,  but  this  is  rare.  Gonococcal  vulvo-vaginitis  is  easily 
communicable  from  one  child  to  another  by  direct  contact  or  through  the  agency 
of  sponges,  towels,  etc.  Many  epidemics  of  this  kind  have  been  reported  in 
institutions,  especially  in  New  York.  Holt  believes  that  the  spread  of  the  disease 
in  institutions,  though  often  caused  by  napkins,  is  not  due  to  this  alone,  but  that 
a  regular  house  infection  may  develop.  In  Hamilton's  series  of  344  cases,  87 
patients  contracted  the  disease  while  in  an  institution,  and  93  were  infected  by 
leucorrhceal  discharges  of  mothers  or  sisters. 

Among  other  causes  of  vulvo-vaginitis  are  trauma,  attempted  rape  apart  from 
gonorrhoeal  infection,  and  auto-infection  by  scratching  in  cases  of  local  irritation 
of  the  skin  or  of  threadworms.  Masturbation  may  be  a  cause,  but,  when  the 
two  are  associated,  it  is  probably  more  often  a  result,  of  the  vulvitis. 

Symptomatology. — As  a  rule  the  first  symptom  noticed,  and  that  for  which 
advice  is  sought,  is  vaginal  discharge.  There  may  be  some  discomfort  in  walking, 
evinced  by  a  straddling  gait,  or  pain  on  micturition,  but  these  are  comparatively 
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infrequent.  On  local  examination,  in  a  mild  case,  there  is  merely  redness  of  the 
vulva,  with  a  few  crusts  where  the  edges  of  the  labia  come  in  contact,  and  a  slight 
muco-purulent  discharge.  In  more  serious  cases  pus  is  abundant,  and  small 
excoriations  round  the  orifice  of  the  vagina,  or  even  larger  superficial  ulcers  of  the 
vulva,  may  be  present.  The  discharge  is  usually  greenish-yellow,  and  may  be 
tinged  with  blood.  Urethritis,  and  still  more  cystitis,  are  rare.  The  Bartholinian 
glands  are  rudimentary  in  children,  and  very  seldom  become  inflamed.  The  great 
majority  of  cases  of  vulvo-vaginitis,  accompanied  by  a  definitely  purulent  discharge, 
are  due  to  the  gonococcus.  This  infection  tends  to  run  a  chronic  course,  and  in 
its  later  stages  there  may  be  nothing  more  than  a  discharge  of  mucus,  so  slight  as 
not  to  soil  the  linen.  An  exact  diagnosis,  therefore,  can  be  made  only  by  examin- 
ing stained  smears.  The  gonococcus,  if  present,  is  usually  found  easily,  and  as  a 
rule  exists  alone.  In  non-gonococcal  cases  there  is  generally  a  great  variety  of 
organisms  in  the  smears. 

Complications. — Gonorrhceal  vulvo-vaginitis  may  be  complicated  by  con- 
junctivitis (from  direct  infection),  by  arthritis,  or  by  gonococcal  septicaemia,  endo- 
carditis, etc.,  but  none  of  these  is  common.  Practically,  the  arthritis  is  the  most 
important  of  these,  because  it  may  be  mistaken  for  rheumatism.  The  occurrence 
of  joint  swelling  in  a  child  under  three  years  should  always  suggest  examination 
of  the  vulva  ;  in  older  children  the  failure  of  salicylates  to  relieve  the  pain  and 
swelling  may  give  the  first  clue  to  the  nature  of  the  case.  In  the  273  epidemic 
cases  reported  by  Holt,  arthritis  was  not  uncommon  in  boys,  apart  from  any 
urethral  affection  ;  he  believes  that  in  these  cases  infection  had  entered  by  the 
mouth.  Extension  to  the  uterus,  tubes,  and  peritoneum,  is  extremely  rare.  In 
Hamilton's  series  of  344  cases,  arthritis  was  met  with  thrice,  conjunctivitis  four 
times,  and  enlargement  of  the  inguinal  glands  twice. 

Prognosis.- — Cases  of  simple  vulvo-vaginitis  usually  yield  rapidly  to  treatment. 
Gonococcal  vulvo-vaginitis  is  intractable,  and  may  persist  for  many  months.  A 
cure  is  not  to  be  looked  for  in  less  than  six  or  eight  weeks. 

Treatment. — In  simple  vaginitis  all  that  is  necessary  is  to  use  irrigations  of 
boric  lotion  or  weak  permanganate  of  potash  three  or  four  times  a  day,  and,  if  there 
is  much  excoriation,  to  leave  a  pledget  of  wool  smeared  with  a  mild  antiseptic 
ointment  (e.g.,  ammoniated  mercury,  5  grains  to  1  ounce)  between  the  labia.  In 
gonoccocal  cases,  irrigations  of  boracic  acid  lotion,  or  Condy's  Fluid,  or  zinc  sulphate 
(J  grain  to  1  ounce),  may  be  used.  A  pledget  of  wool  should  be  kept  between  the 
labia,  and  a  napkin  worn.  In  view  of  the  great  difficulty  of  curing  gonococcal 
vulvo-vaginitis  by  local  applications,  vaccines  ought  to  be  tried.  The  writer  has  little 
experience  of  them  in  this  disease,  but  in  Hamilton's  hands  they  appear  to  have  been 
remarkably  successful.  Out  of  84  cases,  74  were  cured  by  the  use  of  a  stock 
vaccine  of  gonococcus,  whereas  out  of  260  patients  treated  by  irrigation  only  158 
were  cured.  No  less  striking  was  the  shortening  of  the  period  of  treatment.  To 
obtain  a  cure  by  local  means  alone,  ten  months  on  an  average  was  needed  ;  in 
the  cases  treated  with  vaccines,  only  one  month.  Hamilton  advises  five  or  six 
injections  at  intervals  of  about  five  days,  beginning  with  50,000,000,  and  increasing 
by  10,000,000  at  each  dose  (vide  also  Protegomena  III.,  p.  26). 

Before  a  patient  can  be  said  to  be  cured,  gonococci  must  be  absent  from  three 
successive  smears  from  the  vagina,  taken  at  intervals  of  a  week. 

Diphtheritic  Vulvo-Vaginitis.- — Five  or  six  cases  of  vulvo-vaginitis  due  to  the 
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B.  diphtherias  have  come  under  the  writer's  notice.  The  following  were  the  appear- 
ances in  a  severe  case  in  a  child  aged  fourteen  months  :  "  Both  the  labia  are  swollen 
and  bluish-red  in  colour,  forming  together  a  mass  about  the  size  of  a  plum.  Their 
inner  surfaces  are  lined  with  a  greyish-yellow  membrane,  which  also  covers  the 
labia  minora  and  the  vaginal  orifice.  There  is  also  a  small  patch,  about  the  size 
of  a  pea,  on  the  outside  of  the  vulva.  The  vulva  has  been  noticed  to  be  red  for 
a  week,  but  the  membrane  has  been  present  only  one  day."  In  all  the  cases  there 
was  a  distinct  membrane,  the  appearance  of  which  at  once  suggested  diphtheria. 
The  patients  were  infants,  of  about  a  year  old  or  less.  In  none  of  them  was  there 
diphtheria  of  the  throat,  and  none  looked  seriously  ill.  No  source  of  infection  was 
discovered  in  any  case,  nor  did  any  case  transmit  diphtheria. 

Diagnosis. — Membranous  exudation  on  the  vulva  is  always  due  to  the  B.  diph- 
therise,  which  should  be  demonstrated  and  identified  by  culture. 

Treatment. — In  addition  to  local  measures,  antitoxin  should  be  given. 

Herpetic  (Aphthous)  Vulvo-Vaginitis. — One  occasionally  meets  with  cases  of 
vulvitis  in  which  there  are  one  or  two  yellowish  white  erosions  on  the  labia  minora 
or  around  the  urethral  orifice,  surrounded  by  an  angry  zone  of  redness,  and  a  little 
swelling  of  the  parts.  The  erosions  are  very  like  what  are  seen  on  the  lips  and 
tongue  in  aphthous  stomatitis,  hence  the  name.  In  this  form  of  vulvitis,  which 
is  most  common  in  infants,  there  is  usually  pain  and  screaming  during  micturition. 
It  should  be  treated  by  cleanliness,  and  the  local  application  of  a  mild  antiseptic 
ointment  to  protect  the  excoriations. 
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Noma. — Noma  of  the  vulva  closely  resembles  noma  of  the  cheek  (cancrum 
oris),  but  is  much  more  rarely  met  with.  It  is  due  to  the  same  causes  as  cancrum 
oris,  and,  like  that  disease,  may  arise  spontaneously  or  be  preceded  by  an  aphthous 
or  ulcerative  condition  of  the  parts.  It  consists  in  a  gangrenous  inflammation  of 
the  labia,  which  spreads  rapidly  and  is  accompanied  by  great  prostration.  The 
disease  is  quite  as  fatal  as  cancrum  oris,  and  requires  the  same  treatment  (cf.  Chap- 
ter IV.,  p.  140). 
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FUNCTIONAL  DISEASES  OF  THE  NEKVOUS  SYSTEM 
LEONARD  GUTHRIE 

Introduction.  I     Evolution  or  Emotions. 

Clinical   Division   of  Functional   Neu-  Relationship   of   Mental   Faculties    to 


roses  : 

A.  Somatic  Neuroses. 

B.  Psycho-Somatic  or  Somato-Psychic 


Emotions. 

The  Role  of  the  Sympathetic  in  Func- 
tional Neuroses. 


Neuroses.  The    Cortico -Thalamic    Site    in    Func- 


The  Neurotic  Temperament. 
Evolution    of    Mental    Faculties    and 
Special  Senses. 


ttonal  Neuroses. 
Types  of  Neurotic  Temperament. 


A.  Neuroses  of  somatic  origin  : 

1.  Somatic  functional  neuroses  in  early  infancy  : 

Tetany. 

Laryngismus. 

Eclampsia. 

2.  Functional  co-ordination  neuroses  : 

Nystagmus. 
Head-rolling. 
Congenital  stridor. 

3.  Neuroses  due  to  faulty  development  of  the  cerebral  centres  : 

Aphasia. 

Congenital  word-blindness  and  word-deafness. 

B.  Neuroses  of  psycho-somatic  or  somato-psycliic  origin  : 

1.  Disorders  of  sleep. 

2.  Dreamy  mental  states. 

3.  Tics  and  habit-spasms. 

4.  Convulsions  and  epilepsy. 

5.  Headache  and  migraine. 

6.  Enuresis. 

7.  Hysteria. 

8.  Neurotic  habits. 

9.  Delayed  walking. 

10.  Stammering  and  other  speech  defects. 
662 


FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM  863 


INTRODUCTION. 

Nervous  disorders  which  are  not  due  to  destructive  lesions  of  any  part  of  the 
nervous  system  are  called  "  functional."  The  existence  of  any  permanent  structural 
damage  is  disproved  by  the  complete,  rapid,  and  even  sudden,  recovery  which 
may  occur.  Functional  nervous  disorders,  however,  may  have  a  pathological 
basis.  Nearly  all  organic  diseases  of  the  nervous  system  are  attended  by  symptoms 
which  cannot  be  produced  by  the  actual  lesion  itself.  In  a  severe  case  of  polio- 
myelitis, for  instance,  a  limb  or  limbs  may  at  first  be  completely  paralyzed,  but  in 
time  all  that  may  remain  is  weakness  and  wasting  of  a  single  muscle  group, 
innervated  by  a  minute  collection  of  anterior  cornual  cells.  We  cannot  assume 
that  the  initial  widely-spread  paralysis  in  such  cases  is  functional,  in  the  sense  of 
having  no  morbid  anatomical  changes  as  its  cause,  merely  because  it  rapidly 
subsides.  More  probably  a  generalized  toxaemia  has  affected  vast  numbers  of 
cornual  cells  at  first,  but  the  damage  has  only  been  sufficient  to  destroy  a  few. 
Recovery  from  pathological  conditions  is  doubtless  possible,  provided  that  the  lesions 
do  not  exceed  a  certain  degree  of  extent  and  severity.  The  initial  fleeting  paralyses 
of  disseminated  sclerosis  are  examples  of  such  recoveries. 

If  complete  and  rapid  recovery  be  the  criterion  of  functional  nervous  disorders, 
we  must  include  amongst  them  paralyses  due  to  lead,  alcohol,  and  diphtheria. 
Yet  these  complaints  are  rightly  regarded  as  forms  of  toxic  neuritis  ;  whereas 
tetany,  although  equally  attributable  to  toxic  influences,  is  included  amongst 
functional  neuroses.  Chorea  until  within  recent  years  was  regarded  as  a  functional 
neurosis,  but  now  is  considered  a  manifestation  of  rheumatic  toxaemia.  Laryngo- 
spasm  and  convulsions  are  no  doubt,  like  tetany,  dependent  on  the  presence  of 
toxins  of  undetermined  nature.  Profound  neurasthenia  may  result  from  sepsis. 
Auto-intoxication  of  various  kinds  accounts  for  phenomena,  such  as  delirium, 
spasms,  tremors,  eclampsia,  besides  many  disorders  of  metabolism,  nutrition, 
secretion,  and  absorption,  which  are,  strictly  speaking,  functional  neuroses. 

We  cannot,  therefore,  assert  that  a  functional  neurosis  is  unattended  by  physical 
and  anatomical  changes  in  the  nervous  system,  because  the  symptoms  come  and 
go  quickly,  and  because  recovery  may  be  complete  and  lasting. 

Even  the  fact  that  a  "  functional  neurosis "  may  be  caused  by  suggestion 
and  cured  by  persuasion  does  not  exclude  the  possibility  that  material,  though 
temporary,  changes  in  the  neuronic  system  may  attend  the  presence  and  the 
disappearance  of  symptoms. 

We  can  only  speculate  on  the  nature  of  such  changes.  They  may  be  chemical 
or  cytological,  or  both.  Definite  cytological  changes  have  been  found  in  the 
nerve  cells  of  pigeons  and  honey-bees  as  the  result  of  fatigue,  and  nervous 
exhaustion  in  human  beings  may  be  attended  by  similar  changes. 

As  all  nervous  and  vital  functions  are  dependent  on  blood-supply  of  the  organs 
concerned,  and  as  the  circulation  is  governed  by  the  vasomotor  system,  the  part 
played  by  the  sympathetic  in  the  aetiology  of  functional  neuroses  must  be  important. 

Characteristics  of  Functional  Nervous  Disorders. — Functional  nervous  disorders 
are  more  easily  recognized  than  described.  They  are  generally  characterized  by 
infinite  variety  of  symptoms,  by  Proteus-like  changes,  by  a  certain  histrionic 
exaggeration  which  conveys  a  conception  of  their  nature  to  the  physician,  and  by 
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the  dramatic  or  tragic  manner  of  their  appearance  and  disappearance.  A  clue  to 
their  origin  is  often  afforded  by  peculiar  traits  of  disposition  and  temperament  in 
the  individual  who  manifests  them. 

A  functional  disorder  may  simulate  the  symptoms  of  organic  disease  affecting 
any  or  every  part  of  the  nervous  system,  but  the  portrait  is  always  "  Good  !  very 
like  !  not  altogether  he  !"  The  picture  is  overdrawn,  over-elaborate,  and  is  at  once 
detected  as  a  copy  by  the  connoisseur. 

Afunctional  motor  paraplegia  is  too  complete  to  be  compatible  with  the  degree 
of  muscular  tone,  nutrition,  and  condition  of  tendon  responses  found  on  examination 
of  the  limbs.  Anaesthesia  or  other  sensory  disturbance  does  not  correspond  to  the 
distribution  of  cutaneous  nerves  or  to  that  produced  by  disease  of  spinal  segments. 
Tremors  and  myoclonus,  "tics  "  and  convulsions  as  "functional "  disorders,  all  show 
to  the  initiated  minor  points  of  differentiation  from  similar  symptoms  resulting 
from  organic  disease. 

Hysterical  contractures  and  hysterical  flaccid  paralysis  are  usually  more  extreme 
and  complete  than  those  produced  by  destructive  lesions  of  the  motor  tracts. 
Relaxation  of  the  spasm  under  an  anaesthetic  in  the  one  case,  and  the  detection 
of  muscular  tone  and  of  slight  voluntary  contractions  of  the  muscles  when  the 
patient  is  off  his  guard  in  the  other,  reveal  the  functional  nature  of  the  affection. 

Inconsistency  is  a  marked  feature  in  the  symptoms  of  hysteria.  The  patient, 
for  example,  who  cannot  adduct  his  vocal  cords  for  speaking  purposes  can  yet 
give  vent  to  an  explosive  cough. 

Hysterical  amblyopia,  even  when  the  patient  professes  inability  to  distinguish 
light  from  dark,  can  be  distinguished  from  true  blindness  by  the  presence  of  the 
pupillary  reflex  and  of  healthy  condition  of  the  fundus. 

Hysterical  contraction  of  the  visual  fields  as  revealed  by  the  perimeter  is  equal 
in  all  directions,  roughly  circular,  and  tends  to  increase  under  examination  until 
vision  is  at  last  confined  almost  to  the  fixation  point.  It  may  be  thus  distinguished 
from  the  toxic  amblyopias  in  which  vision  at  the  fixation  point  itself  is  chiefly  at 
fault. 

The  presence  of  true  hemianopia  as  shown  on  a  chart  is  only  roughly  imitated 
by  hysterical  crossed  amblyopia,  in  which  there  is  extreme  contraction  on  the 
hemiansesthetic  side,  with  slighter  limitation  on  the  other,  combined  in  many  cases 
with  a  complete  or  partial  colour  blindness. 

Weakness  of  convergence  is  common,  but  paralysis  of  ocular  muscles  never 
occurs  in  hysteria.  Hysterical  ptosis  is  really  spasm  of  the  orbicularis  muscles,  and 
not  due  to  paralysis  of  the  levator  palpebrae,  such  as  is  seen  in  myasthenia  gravis 
or  disease  of  the  third  nerve  or  of  its  nuclei. 

True  nystagmus  is  not  a  sign  of  hysteria,  though  nystagmoid  jerking,  especially 
on  lateral  deviation  of  the  eyes,  is  common. 

A  few  only  of  the  more  common  objective  signs  of  functional  or  hysterical 
nervous  affections  have  been  mentioned,  merely  to  show  that  their  prevailing 
characteristics  are  exaggeration,  inconsistency  with  each  other,  incompatibility 
with  the  classical  signs  of  organic  disease,  which  they  merely  parody.  Similar 
characteristics  mark  the  enormous  variety  of  subjective  symptoms,  the  disturbances 
of  organic  functions,  and  the  mental  conditions  which  are  associated  with  functional 
neuroses 
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CLINICAL  DIVISION  OF  FUNCTIONAL  NEUROSES. 

Functional  neuroses  may  be  classified  as  (A)  Somatic,  (B)  Somato-Psychic  or 
Psycho-Somatic. 

A.  Somatic  Functional  Neuroses  are  those  in  which  a  psychic  element  may  be 
excluded.  A  purely  somatic  origin  may  be  assumed  in  infants  under  one  year,  and 
less  certainly  under  two  years  of  age. 

1.  Examples  of  somatic  functional  neuroses  in  early  infancy  are  tetany, 
laryngismus,  carpopedal  contractions,  eclampsia,  salaam  spasms,  epilepsy.  In  all 
these  affections  some  definite  somatic  disease  is  present,  usually  in  the  shape  of 
auto-intoxication,  causing  local  or  generalized  instability  and  explosiveness  of 
nervous  elements. 

2.  Temporary  or  permanent  fault  in  exercise  or  development  of  co-ordination 
accounts  for  such  affections  as  nystagmus,  head-nodding  (spasmus  nutans),  some 
cases  of  enuresis,  congenital  stridor,  dysphagia.  Some  would  include  under  this 
heading  such  diseases  as  spasm  of  the  pylorus  (hypertrophic  pyloric  stenosis)  and 
of  the  cardiac  sphincter ;  and  even  hypertrophy  of  the  bladder  associated  with 
hydronephrosis  and  dilatation  of  the  ureters,  and  idiopathic  dilatation  of  the 
colon,  have  been  attributed  to  inco-ordination  in  the  action  of  the  sphincters  and 
detrusors  of  hollow  viscera. 

3.  In  yet  another  class  of  cases  there  seems  to  be  faulty  development  of  cerebral 
centres,  especially  of  the  visual  and  auditory  cortical  areas.  Congenital  word 
blindness  and  deafness,  colour  blindness,  idioglossia,  may  thus  be  accounted  for. 

B.  Psycho-Somatic  and  Somato-Psychic  Neuroses  are  those  in  which  a  psychic 
or  mental  element  is  present  in  addition  to  a  morbid  physical  or  bodily  condition. 
It  is  often  difficult  to  decide  whether  the  psychic  or  the  somatic  cause  is  predominant. 
Any  local  or  general  cause  of  physical  ill-health  may  give  rise  to  functional  neuroses, 
such  as  tics  or  habit  spasms,  stammering,  enuresis,  migraine,  night  terrors,  swooning, 
eclampsia,  or  even  epilepsy,  which  may  therefore  be  regarded  as  somato-psychical. 

The  difficulty  in  accepting  all  views  implying  a  purely  somatic  origin  of  functional 
nervous  disorders  is  that  the  supposed  causes  may  exist  without  producing  the 
nervous  disorders,  and  that  the  disorders  may  occur  in  the  absence  of  the  supposed 
causes.  Chorea,  for  instance,  is  a  manifestation  of  rheumatism,  but  the  most 
severe  cases  of  chorea  are  usually  those  in  which  rheumatic  manifestations  are 
slightest,  and  many  children  suffer  severely  from  rheumatism,  yet  never  develop 
chorea.  An  indigestible  meal  will  give  rise  to  nightmare  in  any  child,  but  the 
most  aggravated  form  of  night  terrors  may  occur  without  evidence  of  indigestion 
or  any  other  physical  cause.  Spasmodic  asthma,  again,  in  some  cases  is  attribu- 
table directly  to  certain  articles  of  food,  or  to  certain  atmospheric  conditions,  or  to 
local  causes  of  irritation  in  the  air-passages,  yet  in  many,  no  such  causes  can  be 
ascertained. 

Functional  nervous  disorders  include,  besides  various  spasmodic  affections, 
disturbances  of  circulation,  heat  regulation,  secretion,  absorption,  metabolism,  and 
nutrition,  all  of  which  may  be  due  to  definite  organic  disease,  yet  evidence  of  such 
is  often  slight  or  absent ;  whilst,  except  in  very  early  infancy,  all  functional  disorders, 
motor  or  otherwise,  may  seem  to  be  the  consequence  of  psychic,  mental,  or  emotional 
conditions  alone. 
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These  considerations  lead  to  the  conclusion  that  purely  somatic  or  physical 
conditions  are  not  alone  sufficient  to  account  for  all  functional  riervous  disorders. 
Other  factors  must  be  present,  and  these  consist  in  some  peculiar  and  anomalous 
conditions  of  the  cerebro-spinal  and  sympathetic  nervous  systems,  which  render  the 
individual  unduly  sensitive  and  responsive  in  reaction  to  stimuli  derived  from  his 
environment  and  from  his  internal  self. 

This  peculiarity  in  reception,  storage  of  impressions,  and  reaction  to  stimuli, 
constitutes  the  neurotic  or  emotional  temperament. 

The  writer  is  not  disposed  to  agree  with  the  modern  doctrine  that  functional 
nervous  disorders,  such  as  neurasthenia,  "  psychasthenia "  (so  called),  and 
hysteria,  are  entirely  psychic  in  origin.  He  prefers  to  regard  them  as  psycho- 
somatic or  somato-psychic,  believing  that  every  symptom  has  its  basis  in  a  physical 
or  bodily  change,  however  slight  such  changes  may  be,  and  that  sensations  due  to 
such  changes  may  be  misinterpreted  or  distorted  by  the  imagination  and  mental 
condition  of  the  individual  who  experiences  them. 

It  is  difficult  to  accept  the  views  of  certain  modern  psychologists  who  maintain 
that  functional  nervous  disorders  in  general  are  affections  of  the  mind,  and  not 
of  the  brain  or  body  ;  that  the  mind  and  its  faculties,  such  as  "  will,"  perception, 
attention,  emotions,  desires,  and  "conative  "processes  in  general,  are  entities  distinct 
and  disparate  from  all  material  things,  and  that  the  mind  is  not  a  function  of  the 
brain  nor  the  brain  the  organ  of  the  mind. 

If  such  views  be  accepted,  we  may  cast  aside  all  the  knowledge  which  for  years 
and  years  has  been  slowly  and  patiently  amassed  by  neurologists  and  physiologists 
as  to  the  nervous  functions  in  general,  and  their  localization  in  different  areas  of 
the  nervous  system. 

THE  NEUROTIC  TEMPERAMENT. 

All  nervous  tissues  are  sensitive,  or  respond  in  some  way  to  various  kinds  of 
stimulation.  Vitality,  including  reflex  action,  consciousness,  mental  and  emotional 
capacities,  depends  on  the  degree  of  nervous  irritability  or  responsiveness  to  stimu- 
lation which  prevails  in  the  individual.  The  neurons  receive  and  store  impressions 
derived  from  stimulation,  and  give  out  energy,  but  no  man  knows  the  nature  of 
these  processes  nor  of  nervous  energy  itself. 

From  the  moment  of  birth  irritant  stimuli  pour  incessantly  upon  our  brains 
through  the  medium  of  the  organs  of  special  and  common  sensations.  Tempera- 
ment results  from  the  mode  in  which  stimuli  are  perceived,  responded  to  in  the 
form  of  motor  reactions,  emotional  and  otherwise,  and  from  the  capacity  of  storing 
experiences  of  past  stimuli,  recalling  them  to  consciousness,  comparing  them,  and 
formulating  ideas,  judgments,  and  conduct  based  thereon. 

The  neurotic  temperament  is  characterized  by  hyperesthesia  and  unduly  active 
response  to  all  forms  of  stimuli,  both  physical  and  mental.  Hyperesthesia  on  the 
physical  side  is  shown  in  exaggerated  reflexes  and  tendon  jerks ;  in  the  readiness 
with  which  spasmodic  affections — tremors,  tics,  spasms,  and  convulsions — are 
induced  by  trivial  causes ;  in  abnormal  severity  of  the  symptoms  attending  any 
ordinary  ailment,  and  the  ease  with  which  cardio-respiratory  and  digestive  functions 
— secretory,  excretory  ,  absorptive,  and  metabolic — are  impaired. 

Hyperesthesia  is  shown  in  cutaneous  irritability,  itching,  discomfort,  and 
frequent  appearance  of  eruptions  of  erythematous,  urticarial,  and  eczematous  type . 


FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM  667 

It  affects  also  the  special  senses.  The  neurotic  child  often  shows  marked  dislike 
or  intolerance  of  certain  colours,  sounds,  tastes,  and  odours,  and  anything  which  he 
dislikes  usually  violently  disagrees  with  him.  He  is  also  sensitive  as  a  barometer 
to  changes  of  temperature  and  climate. 

Emotional  Hyperesthesia. — Emotions,  like  instincts,  are  involuntary  motor 
responses  to  sensations,  percepts,  and  ideas.  Without  the  involuntary  motor 
response  or  expression,  the  intensity,  and  even  the  existence,  of  an  emotion  cannot 
be  gauged  or  surmised  by  an  observer.  Some  maintain  that  it  is  the  expression 
that  gives  rise  to  an  emotion,  and  not  the  emotion  which  causes  the  expression. 

Darwin  said  :  "  Most  of  our  emotions  are  so  closely  connected  with  their 
expression  that  they  hardly  exist  if  the  body  remains  passive." 

Professor  James  and  Lange  trace  emotions  to  sensations  derived  from  the 
activities  of  certain  muscles  (voluntary  and  involuntary)  and  glands  (sudorific, 
lachrymal,  intestinal,  etc.).  Under  a  stimulus,  pleasurable  or  otherwise,  voluntary 
muscles  are  thrown  into  activity,  and  the  characteristic  attitudes  expressive  of 
emotion  are  involuntarily  assumed.  The  stimulus  also  excites  activity  in  involun- 
tary muscles,  giving  rise  to  certain  circulatory  changes,  such  as  increased  or 
diminished  frequency  of  the  pulse,  local  flushings,  and  pallor,  and  also  to  increased 
or  diminished  activity  of  sudorific,  lachrymal,  intestinal,  and  other  glands.  The 
various  sensations  produced  by  attitudes,  gestures,  circulatory,  secretory,  and 
other  changes,  give  rise  to  the  different  kinds  of  emotions. 

The  neurotic  and  emotional  individual  is  the  one  in  whom  such  physical  changes 
are  most  readily  induced  by  insignificant  internal  or  external  stimuli.  Both 
sensitiveness  and  reaction  to  stimuli  are  exaggerated. 

Control  of  Emotions. — Although  neurotic  persons  are  said  to  be  lacking  in 
self-control,  the  emotions  are  not  under  direct  control  by  the  will.  We  can  work 
up  an  emotion  by  assuming  the  attitude  which  characterizes  it,  as  every  actor 
knows,  and  we  can  partly  counteract  an  emotion  by  assuming  a  contrary  attitude. 
For  instance,  we  can  combat  a  desire  to  laugh  by  putting  on  an  air  of  preternatural 
solemnity.  But  although  the  outward  expression  of  an  emotion  may  be  voluntarily 
suppressed,  and  the  emotion  itself  dulled  by  such  suppression,  it  is  impossible  to  stifle 
the  effects  of  a  stimulus  or  shock  to  the  nervous  mechanism  of  circulation,  respira- 
tion, and  secretion.  We  cannot  prevent  our  eyes  from  filling,  our  face  from  flushing 
or  becoming  pale,  our  heart  from  throbbing,  our  respiratory  rhythm  from  altering, 
our  mouth  from  watering,  or  our  flesh  from  creeping,  at  a  sight  or  sound  or 
thought.  All  these  conditions  are  essential,  whereas  the  characteristic  attitudes 
are  only  adjuncts  to  the  expression  of  our  emotion.  Hence,  persons  whose 
emotions  are  most  readily  excited  by  internal  disturbances  may  show  them  least 
by  outward  manifestations. 


EVOLUTION  OF  MENTAL  FACULTIES  AND  SPECIAL  SENSES. 

It  is  perhaps  necessary  to  support  the  bald  statement  that  mental  processes 
are  reactions  to  stimuli  by  a  brief  reference  to  the  evolution  of  psychology  and  of 
the  conscious  personality  of  the  individual. 

The  primitive  instincts  of  the  new-born  babe  are  reactions  to  stimuli  of  the 
simplest  nature.  It  sucks  if  anything  is  placed  in  its  mouth,  cries  and  struggles 
if  hungry,  hurt,  or  uncomfortable.     At  first  it  reacts  only  to  unpleasant  or  painful 
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sensory  stimuli.  For  the  first  few  weeks  of  life,  response  to  pleasurable  sensations 
is  negative. 

Taste. — In  regard  to  appreciation  and  reaction  to  stimuli  of  special  sense 
organs,  according  to  Kussmaul,  the  sense  of  taste  is  congenital.  Sweet  substances 
excite  movements  of  sucking  ;  sour  or  bitter  produce  grimaces. 

Hearing. — Newly-born  infants  are  deaf  for  at  least  twenty-four  hours,  and  may 
remain  so  for  several  days.  The  deafness  is  attributed  to  swelling  of  the  tympanic 
mucous  membrane  and  absence  of  air  in  the  tympanic  cavity.  The  swelling 
subsides,  and  air  enters  the  middle  ear  as  a  rule  within  a  few  days  of  birth. 

The  fibres  of  the  auditory  tract  leading  from  the  nervus  cochlearius  to  the  first 
temporal  gyrus  can  be  traced  at  the  end  of  the  second  month. 

Sight,  so  far  as  perception  of  light  is  concerned,  is  congenital.  Bright  sunlight 
causes  evident  discomfort  during  the  first  few  weeks.  It  is  said  that  as  early  as 
the  sixth  day  an  infant  ma5'  follow  a  light  in  the  room  with  its  eyes,  and  even  turn 
its  head  for  that  purpose.  But  as  a  rule  it  is  not  until  the  third  month  that  co- 
ordination of  ocular  movements  is  established,  and  often  not  until  the  sixth  month 
that  infants  seem  to  recognize  objects  and  persons  seen. 

The  infant,  therefore,  at  birth  and  for  the  first  few  weeks  of  its  life  reacts  only 
to  the  cruder  stimuli.  Yet  on  its  reaction  to  these  depends  its  future  mental 
existence. 

The  origin  of  consciousness  is  in  the  simplest  sensations,  and  by  them  alone 
all  the  higher  faculties  of  the  mind  may  be  developed.  Helen  Keller,  rendered 
blind  and  deaf  in  infancy,  would  have  been  an  idiot  throughout  her  life,  but 
talents  and  intellect  of  the  highest  order  were  cultivated  in  her,  solely  through  the 
medium  of  her  sense  of  touch.  Her  case  is  as  important  to  psychology  as  that  of 
Alexis  St.  Martin  is  to  the  physiology  of  gastric  digestion. 

An  infant  permanently  incapable  of  perceiving,  registering,  and  reacting  to, 
stimulation  of  its  special  sense  nerves,  and  of  nerves  of  common  sensation,  both 
superficial  and  deep,  must  necessarily  be  mindless.  Fortunately,  when  one  portal 
is  closed,  others  are  open  to  stimuli ;  otherwise  the  deaf-mute  or  congenitally  blind 
person  would  also  be  an  idiot  or  an  imbecile.  Defective  appreciation  of  stimuli 
through  one  afferent  or  ingoing  channel  may  be  compensated  by  increased  sensitive- 
ness to  stimuli  passing  through  another. 


THE  EVOLUTION  OF  EMOTIONS. 

The  infant  possesses  instincts  from  birth,  but  emotions,  strictly  speaking,  are 
not  developed  until  after  the  first  few  months  of  existence.  The  new-born  infant 
screams  instinctively  if  uncomfortable  from  any  cause,  but  does  not  weep.  Al- 
though lachrymal  secretion  is  present,  tears  are  not  shed  as  a  rule  before  the  age 
of  two  or  three  months.  As  mentioned  already,  the  sense  of  taste  is  congenital ; 
but  at  first  it  is  crude,  only  applying  to  substances  too  hot  or  too  cold,  sour  or 
bitter,  which  may  be  ejected  from  the  mouth  with  grimaces  expressive  of  disgust. 
As  a  rule  the  infant  will  swallow  anything — castor-oil,  for  instance — however 
nauseating  it  may  be.  At  the  age  of  four  or  five  months  its  taste  becomes  more 
discriminating.  Anger  and  resentment  are  shown  by  struggling,  wriggling,  arching 
the  back,  and  by  a  peculiar  cry,  whenever  food  is  disliked  or  any  personal  discomfort 
is  experienced.     In  fact,  the  emotions  of  anger  and  resentment  are  developed  earlier 
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than  others.  The  baby  sleeps  when  fed  and  comfortable,  but  shows  no  signs  of 
pleasure.  It  is  not,  as  a  rule,  until  four  or  five  months  of  age  that  it  delights  its 
parents  with  the  tribute  of  a  smile  expressive  of  contentment. 

By  degrees  more  complex  emotions  than  those  of  mere  pleasure  and  its  reverse 
make  their  appearance.  But  all  are  primarily  reactions  or  motor  responses  to 
stimuli  which  are  pleasant  or  unpleasant  to  the  individual.  In  time,  when  the 
ingoing  paths  of  sensation  and  the  outgoing  motor  paths  become  developed  by 
use,  and  the  centres  in  the  brain  become  stored  with  myriads  of  impressions  or 
perceptions  derived  through  the  organs  of  special  and  common  sensation, 
the  complex  and  varied  emotions  which  make  up  conscious  personality  are 
elaborated. 

Estimation  of  the  Physical  Concomitants  of  Emotion — "Feeling  Tone." — Instru- 
ments of  precision  have  been  used  to  estimate  the  physical  concomitants  of  the 
simplest  emotions,  pleasurable  and  otherwise,  which,  as  already  mentioned,  are  the 
foundation  of  all  others.  The  plethysmograph  shows  that  a  positive  or  pleasant 
tone  of  feeling  is  accompanied  by  an  increase  of  bodily  volume  (dilatation  of 
arterioles),  and  that  a  negative  or  unpleasant  tone  is  attended  by  a  decrease  of 
bodily  volume.  The  sphygmograph  reveals  acceleration  or  retardation  of  the  pulse 
in  association  with  positive  or  negative  tones  of  feeling.  The  pneumograph  shows 
increase  or  decrease  in  depth  of  respiration  in  pleasant  or  unpleasant  tones  of  feeling. 
The  dynamometer  shows  that  increase  of  muscular  power  accompanies  a  positive, 
and  decrease  a  negative,  tone  of  feeling. 

On  the  other  hand,  it  seems  certain  that  the  physical  concomitants  of  emotion 
may  exist  in  consequence  of  irritative  stimuli,  without  giving  rise  to  the  emotions 
themselves.  Darwin  said  long  ago  that  he  could  not  refrain  from  starting  back 
as  if  in  fear  when  a  caged  snake  struck  at  him,  although  he  knew  that  thick 
plate-glass  protected  him  from  the  reptile.  Many  of  us  experience  shuddering, 
tingling  all  over,  and  "  goose-skin,"  on  reading  a  thrilling  ghost  story,  although  we 
have  not  the  slightest  belief  that  it  is  true.  Similar  sensations  to  those  of  fear  are 
induced  in  some  by  the  sound  of  a  saw  being  sharpened,  or  of  a  pencil  squeaking 
on  a  slate,  of  a  cork  being  cut,  or  even  by  certain  forms  of  music.  Perhaps  the 
most  typical  example  of  the  occurrence  of  physical  concomitants  of  emotion  without 
the  emotion  itself  is  seen  in  exophthalmic  goitre.  Here,  as  Hector  Mackenzie 
pointed  out  many  years  ago,  the  aspect  of  the  patient  is  that  of  extreme  fear  or 
horror,  which  is  quite  out  of  accord  with  the  emotional  condition  present. 

In  some  cases,  however,  the  physical  concomitants  of  emotion  seem  to  give 
rise  to  a  spurious  emotion,  which  the  patient  regards  as  genuine,  although  perfectly 
aware  that  the  stimulus  is  inadequate  to  produce  it.  For  instance,  a  person  ex- 
periences the  abdominal  sensations  associated  with  melancholy,  and  complains  of 
feeling  sad  and  depressed  without  cause,  or  some  petty  stimulus  excites  in  him  the 
attitude  and  all  the  physical  signs  of  anger,  and  he  regrets  his  unreasonable 
irritability  and  loss  of  temper.  Similarly  may  be  explained  the  various  "  phobias  " 
and  obsessions  of  the  neurasthenic,  or  the  grandiose  delusions  of  the  general 
paralytic.  The  former  has  sensations  usually  associated  with  fear,  and  is  there- 
fore frightened ;  the  latter  is  misled  by  the  sensation  of  general  bien-aise,  and 
becomes  megalomaniac.  In  each  case  the  physical  concomitants  of  emotions  are 
mistaken  for  the  emotions  themselves. 

The  ever-changing  mental  moods,  phases,  and  fancies,  of  neurotic  persons  depend 
on  exaggeration,  and  often  misinterpretation,  of  a  pleasant  or  unpleasant  "  feeling 
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tone."  It  will  be  observed  that  the  "  feeling  tone,"  or  physical  concomitant, 
which  is  inseparable  from  the  experience  of  an  emotion,  is  intimately  related  to 
variations  in  the  actions  of  the  sympathetic  nervous  system. 


RELATIONSHIP  OF  MENTAL  FACULTIES  TO  EMOTIONS. 

Although  some  psychologists  maintain  that  will  is  an  "  entity,"  and  exists 
apart  from  any  somatic  or  physical  change,  it  seems  more  correct  to  classify  it  with 
emotions. 

Will  is  a  desire,  more  or  less  imperious,  to  perform  or  not  to  perform  a  given 
action.  It  may  be  logical  or  illogical,  and  if  the  latter  we  call  it  "  obstinacy."  If 
will  be  an  entity,  obstinacy  must  be  so  too. 

The  will,  like  other  emotions,  cannot  be  exercised  without  pre-existing  bodily 
change  in  the  shape  of  attitude  and  expression.  A  person  lies  in  bed  in  the  morning 
limp,  flaccid,  and  loath  to  get  up,  although  he  knows  he  must.  He  cannot  do  so 
until  he  has  roused  his  will  by  stretching  himself,  contracting  his  muscles,  and 
"  pulling  himself  together."  Or  he  meets  with  sudden  calamity,  and  is  found 
cowed,  dejected,  huddled  up  in  his  chair,  unable  to  face  his  lot.  A  hearty  friend 
enters,  claps  him  on  the  back,  and  adjures  him  to  cheer  up.  At  once  he  starts  to 
his  feet,  squares  his  shoulders,  and  becomes  the  man  of  will  and  energy  that  he  was. 
It  is  the  "  air  of  determination  "  which  excites  the  will.  We  do  not  expect  an 
exercise  of  will  from  the  man  with  wandering,  vacant  eyes,  who  shifts  nervously 
from  foot  to  foot  in  face  of  an  emergency.  The  man  who  cannot  make  up  his  mind 
is  either  physically  flabby,  mollusc-like,  so  as  to  be  practically  emotionless,  or  he  is 
conscious  of  so  many  conflicting  stimuli  raining  into  him  at  once  from  present 
circumstances,  recollection  of  past  experiences  inspiring  caution,  and  consideration 
of  consequences,  that  none  is  sufficient  to  excite  the  physical  condition  without  which 
definite  action  is  impossible. 

Will,  then,  like  all  other  emotions,  has  a  physical  basis,  and  its  exercise  depends 
on  the  intensity  of  the  stimulus.  If  the  stimulus,  whether  derived  from  a  thought, 
a  circumstance,  or  a  sensation,  is  sufficiently  strong  to  induce  a  physical  attitude  or 
expression,  and  also  certain  circulatory  changes,  an  action  or  exercise  of  will  is  the 
consequence.  Weakness  of  will  may  be  due  to  multiplicity  and  inefficiency  of 
stimuli. 

Weakness  of  will-power  and  impulsiveness  are  not  synonymous.  The  impulsive 
person  acts,  as  we  say,  on  the  spur  of  the  moment.  A  stimulus  which  excites  but 
a  passing  whim  in  one  person  excites  inordinate  desire  clamouring  for  immediate 
gratification  in  another,  whom  we  call  "  impulsive."  Stimuli  derived  from  storage 
of  past  experience  or  memory,  which  should  inspire  in  him  the  attitude  of  caution 
and  reflection,  are  unheeded.  He  cannot  balance  "  pros  "  and  "  cons,"  ;  the  "  pros  " 
decide  immediate  action.  This  inattention  to  counteracting  stimuli,  or  "  restriction 
of  personal  consciousness,"  as  Janet  calls  it,  is  responsible  for  most  of  the  phenomena 
of  hysteria,  whereas  hyper-sensitiveness  to  stimuli  and  undue  reaction  thereto 
explains  many  of  the  symptoms  of  neurasthenia.  In  both  complaints,  but  especially 
in  neurasthenia,  there  is  a  tendency  to  exhaustion,  local  or  general,  of  nerve  elements 
as  the  result  of  over-stimulation. 

Attention  and  Concentration. — The  importance  of  the  faculty  of  attention  needs 
emphasis.      Attention  is  no  more  an  "  entity  "  than  is  "  will,"  in  the  writer's 
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opinion.  It  is  an  attitude  voluntarily  assumed  in  order  to  favour  the  reception  of 
stimuli,  as  every  drill-sergeant  and  every  teacher  is  aware.  Unless  the  attitude  of 
attention  becomes  a  habit,  perception  is  blunted,  reception  and  storage  of  impressions 
is  impossible.  «  »| 

Attention,  however,  which  favours  reception  of  particular  stimuli  cannot  be 
maintained  unless  other  distracting  stimuli  are  ignored,  and  the  power  of  ignoring 
distracting  stimuli  is  called  "  concentration."  A  child  cannot  maintain  its  attitude 
of  attention  during  a  geography  lesson  if  the  stimulus  of  a  fly  buzzing  on  the  window- 
pane  distracts  it.  A  student  cannot  "  take  a  lecture  in  "  unless  he  "  takes  it  down." 
Note-taking  prevents  mind-wandering.  An  extreme  degree  of  attention  or  con- 
centration is  the  boon  of  the  philosophical  and  the  bane  of  the  hysterical  mind. 
Disregard  of  all  but  one  particular  set  of  stimuli  enables  the  philosopher  to  solve 
the  problem,  and  gives  rise  to  I'idee  fixe  in  the  hysterical. 

It  is  through  attention  that  facts,  events,  and  knowledge  of  all  kinds,  becomes 
"  photographically  lined  on  the  tablets  of  our  mind."  Under-exposure  blurs  the 
image  and  causes  loss  of  memory. 

Memory  is  the  faculty  by  which  past  experiences  are  recalled.  Its  exercise 
implies  repetition  of  stimuli  which  act  as  keys  to  locked-up  storehouses.  The 
master-key  may  be  a  visual,  auditory,  olfactory,  gustatory,  or  cutaneous  stimulus. 
Sometimes  it  can  only  be  exercised  through  the  process  called  "  association  of  ideas," 
by  which  the  stimulus  which  arouses  a  sensation  and  reaction  in  the  shape  of  an 
idea  evokes  others,  arbitrarily  or  logically  as  the  case  may  be.  Attitudes,  or  the 
sensations  induced  thereby,  are  aids  to  memory  just  as  they  are  aids  to  the 
experience  of  an  emotion. 

Imigination  is  the  faculty  by  which  ideas  derived  from  a  stimulus  to  one  set 
of  sense  organs  excite  other  ideas.  The  sight  of  a  cabbage,  for  instance,  excites 
in  the  unimaginative  person  nothing  more  than  a  passing  idea  that  the  dinner-hour 
is  approaching,  whereas  in  the  imaginative  it  may  call  up  a'picture  of  "  She-bears, 
apple-pies,  barbers'  shops,  a  death,  a  wedding,  and  the  great  Panjandrum  him- 

An  inconsequent  and  incoherent  train  of  ideas  follows  a  single  stimulus,  and  it 
is  this  odd  and  unexpected  association  of  the  ideas  which  constitutes  "  originality," 
just  as  a  shake  of  the  kaleidoscope  produces  a  new  combination  of  heterogeneous 
materials  and  a  new  picture. 

Synesthesia.— Imagination  is  akin  to  the  process  called  "  synsesthesia,"  or 
involuntary  association  of  a  subjective  sensory  impression  affecting  one  sense 
with  an  actual  sensation  belonging  to  another  sense.  "Colour  hearing"  and 
"  sound  seeing  "  are  examples  in  point.  Sounds,  whether  of  the  human  voice  or 
of  musical  instruments,  produce  definite  colour  sensations  and  peculiar  hallucina- 
tions of  vision.  Synsesthesia  is  not  confined  to  visual  and  auditory  senses.  Ac- 
cording to  Parish,  particular  tastes  or  smells,  sensations  of  temperature,  and  even 
the  exercise  of  muscular  sense,  arouse  sensations  of  colour  in  some  people. 

Another  form  of  synsesthesia  is  shown  in  galvanic  stimulation  of  the  skin,  which 
produces  cutaneous  sensations,  and  also  hallucinations  of  taste,  smell,  and  vision. 

Synsesthesia,  in  the  form  of  "  colour  hearing  "  or  excitation  of  one  special  sense 
by  stimulation  of  another,  is  a  physiological  and  not  necessarily  morbid  peculiarity, 
but  in  one  form  or  another  it  probably  accounts  for  many  of  the  fears,  obsessions, 
fixed  ideas,  and  hallucinations,  of  hysteria  and  insanity.  It  is  probably  a  factor 
in  the  indelible  association  of  ideas  which,  formed  in  early  life  in  response  to 
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some  stimulus  or  other,  creates  in  us  prejudice,  likes  and  dislikes  dominating  the 
course  of  our  existence  and  career. 

The  writer  has  expressed  frankly  materialistic  views  as  to  the  nature  and  origin 
of  instincts,  emotions,  and,  indeed,  of  all  mental  faculties.  Our  personal  con- 
sciousness, or  mental  existence,  is  based  upon,  and  elaborated  from,  experience  of 
stimuli  perceived,  received,  impressed  upon,  and  recalled  by,  our  brain,  through 
the  medium  of  common  and  special  sense.  Such  views  do  not  commit  us  to  any 
vitalistic  theory.  The  mode  of  action  of  the  stimuli,  and  the  nature  of  the  changes 
which  they  produce  in  living  nervous  structures,  are  left  undetermined.  Some 
changes  must  take  place,  but  we  do  not  know  how  far  they  are  chemical,  molecular, 
vibratory,  or  whether  they  consist  in  association  or  dissociation  of  neurons  in 
response  to  mechanical  or  other  forms  of  irritation.  We  are  bound  to  assume  the 
existence  of  nerve  force  or  "nervous  energy,"  but  we  do  not  know  what  it  is. 
Synonyms  for  nervous  energy  have  abounded  in  medical  philosophy  throughout  all 
ages.  Thus,  we  have  the  "  enormon  "  or  "  impetum  faciens  "  of  Hippocrates  ;  the 
"  animal  spirits  "  of  the  Galenic  School ;  the  "  succus  nerveus  "  of  Borelli ;  the 
"  archei  "  or  "  ferments  "  of  Van  Helmont ;  the  "  anima  "  of  Stahl ;  the  "  vis 
nervosa  "  of  Haller  ;  the  "  materia  vitae  diffusa  "  of  John  Hunter ;  and  quite 
recently  the  school  of  Forel,  Oscar  Vogt,  and  McDougall,  have  attributed  all  mental 
and  nervous  processes  to  the  action  of  a  mysterious  force  called  "  neurin  "  or 
"  neurokyme,"  for  which,  finally,  Hale  White  has  suggested  the  name  "  neuror- 
rheuma." 

All  attempts  to  define  and  describe  nervous  energy  have  hitherto  failed.  No 
advantage  is  gained  by  inventing  new  names  for  it.  The  inevitable  result  has 
always  been  that  a  pure  hypothetical  abstraction  becomes  regarded  as  a  physical 
entity  endowed  with  various  material  attributes  and  subject  to  mechanical  laws. 
Absurd  systems  of  treatment  have  always  followed  conjectures  as  to  the  nature 
and  modus  operandi  of  nervous  energy,  by  whatever  name  it  may  be  called.  At 
present  we  can  only,  like  Locke,  "  sit  down  in  quiet  ignorance  of  those  things  which, 
upon  examination,  are  found  to  be  beyond  the  reach  of  our  capacities  " — and  one 
of  these  things  is  nervous  energy. 

At  the  same  time  it  is  not  right  to  ignore  such  knowledge  as  we  possess  with 
regard  to  nervous  action  in  general.  We  are  at  least  justified  in  saying  that  nerve 
tissues  receive,  store,  and  react  to,  stimuli,  mechanical  or  otherwise,  and  that  on 
these  properties  all  our  nervous  functions  and  mental  processes  depend.  The 
views  of  modern  psychologists  who  regard  mental  processes,  such  as  "  will,"  "  atten- 
tion," etc.,  as  "  entities,"  or  primitive  faculties  having  no  physical  basis,  seem  to 
be  untenable  when  one  considers  that  bodily  and  circulatory  changes  are  essential 
for  their  exercise.  On  the  assumption  that  all  physiological,  mental,  and  nervous 
processes  normally  depend  on  reception,  perception  of  stimuli  of  various  kinds,  on 
motor  reactions  thereto,  and  on  storage  of  perceptions  and  the  power  of  subse- 
quently recalling  the  same  under  stimulation,  various  anomalies  and  abnormalities 
of  nervous  and  mental  processes  may  be  explained.  Perception  of  stimuli  may  be 
abnormally  acute,  and  motor  response  excessive.  Such  hypersesthesia  may  be  on 
the  part  of  the  nerves  ;  of  the  afferent  sensory  tracts  ;  or  of  the  reception  centres  ; 
or  of  the  efferent  or  motor  apparatus.  Direct  evidence  of  excessive  irritability  of 
accessible  nerves  is  forthcoming  in  tetany.  Cutaneous  hypersesthesia  and  hyper- 
algesia point  to  irritability  of  the  sensory  nerves  and  tracts,  and  perhaps  of  higher 
receptive  centres  in  the  thalamus,  cortex  or  elsewhere.     Excessive  motor  reactions 
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to  stimuli  are  seen  in  various  spasmodic  affections,  such  as  the  tics,  chorea, 
myoclonus,  laryngismus,  convulsions,  and  epilepsy.  The  tics,  chorea,  and  perhaps 
myoclonus,  may  be  regarded  as  manifestations  of  psychomotor  irritability.  Con- 
vulsions and  epilepsy  are  usually  ascribed  to  "  explosiveness "  on  the  part  of 
storage  centres  in  the  cortex,  either  due  to  direct  irritation  or  to  some  inherent 
instability.  Abnormal  irritability  of  the  sympathetic  system  accounts  for  excess  of 
emotional  display,  and  for  many  functional  neuroses  attributable  to  sensation  pro- 
duced by  its  action  on  the  circulation,  glandular  function,  and  metabolism  in  general. 

Another  wide  class  of  functional  neuroses  is  attributable  to  hypo-aesthesia  and 
deficient  reaction  to  stimuli,  and  to  imperfect  power  of  recalling  past  stimuli. 
Stimuli  may  be  unfelt,  and  motor  reaction  may  be  absent  owing  to  anaesthesia 
of  cutaneous  and  deep  sensory  nerves,  or  to  absence  of  conduction  through  the 
afferent  sensory  tracts,  or  to  inappreciation  of  stimuli  by  the  cerebral  receptive 
centres.  Hysterical  anaesthesia  and  paralysis  are  explicable  on  the  assumption 
that  peripheral  stimuli  do  not  reach  the  brain,  and  do  not  cause  reactions,  and 
that  the  power  of  recalling  past  stimuli  is  temporarily  lost.  In  hysteria  the  capacity 
of  feeling  and  expressing  emotion  in  general  is  in  abeyance,  but  one  particular 
emotion  or  idea  or  desire  holds  sway.  Disturbance  of  the  sympathetic  is  a  promi- 
nent feature  in  hysteria.  Ischaemia  and  anaesthesia  go  together.  Local  ischaemia 
of  various  areas  will  account  for  practically  all  hysterical  phenomena. 

The  explanation  of  all  "  miraculous  "  cures  is  that  some  form  of  stimulus  or 
sudden  shock  has  opened  the  floodgates  of  the  sympathetic,  which  hitherto  has 
remained  uninfluenced  by  ordinary  impressions. 


THE  ROLE  OF  THE  SYMPATHETIC  IN  FUNCTIONAL  NEUROSES. 

Irritability,  hyperesthesia,  and  abnormal  excess  of  reaction  to  stimuli  on  the 
part  of  the  sympathetic  nervous  system,  explain  most  of  the  phenomena  of  func- 
tional nervous  disorders.  There  is  hardly  a  symptom  or  physical  sign  of  hysteria 
or  neurasthenia  which  is  not  associated  with  disturbance  of  the  sympathetic  nerves 
and  centres  governing  circulation,  glandular  secretion,  and  activity  of  unstriped 
muscles. 

Just  as  the  emotions  are  inseparable  from  vasomotor  changes — either  affecting 
the  vaso-dilator  or  vaso-constrictor  fibres  of  the  sympathetic — so  also  the  various 
functional  neuroses  may  be  dependent  on  ischaemia  or  the  reverse  of  that  condition. 
Blood  is  life,  and  any  portion  or  structure  in  the  body  may  be  rendered  ansesthete 
and  functionless  by  local  ischaemia.  The  paralyzed  and  anaesthetic  hysterical  limb 
does  not  bleed  when  pricked,  but  blood  flows  freely  the  instant  that  power  and 
sensation  are  restored  in  consequence  of  some  sudden  shock  which  opens  up  the 
sluice-gates  of  the  circulation.  It  is  difficult  to  dissociate  anaesthesia  and  paralysis 
in  such  cases  from  the  ischaemia  which  prevails,  and  it  seems  legitimate  to  infer  that 
bloodlessness  similar  to  that  which  is  demonstrable  in  parts  seen  may  exist  in  those 
unseen.  Local  cerebral  anaemia  or  hyperaemia  consequent  on  vasomotor  disturbance 
affords  a  ready  explanation  of  symptoms  such  as  migraine,  headache,  giddiness, 
tinnitus,  deafness,  restriction  of  visual  fields,  mutism,  dream  states,  somnambulism, 
trance,  syncope,  and  convulsions,  besides  other  disorders  of  many  of  the  higher 
faculties  and  special  senses,  including  those  of  taste  and  smell. 

Irritability  of  the  sympathetic  accounts  for  tachycardia,  palpitation,  asthma, 
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and  dyspnoea  of  other  kinds  not  due  to  organic  disease.  The  abdominal  and  gastro- 
intestinal affections  which  may  be  attributable  to  abnormal  states  of  the  sympathetic 
splanchnic  areas  include,  not  only  a  host  of  subjective  sensations  of  discomfort 
connected  with  emotions,  but  such  complaints  as  gastric  atony,  enterospasm, 
mucous  colic,  lienteric  diarrhoea,  enteroptosis,  orthostatic  albuminuria,  polyuria, 
and  enuresis,  gastro-staxis  and  reno-staxis.  Abnormal  pulsation  of  the  abdominal 
aorta  commonly  accompanies  these  symptoms  and  conditions. 

Of  local  manifestations  of  sympathetic  disturbance,  mention  may  be  made  of 
abnormal  blushing,  flushing,  and  pallor,  various  forms  of  erythema  exudativum, 
urticaria,  dermatographia,  pigmentation  of  the  skin,  "  dead  fingers,"  and  also 
paresthesia. 

The  objection  usually  raised  to  the  vasomotor  theory  in  the  case  of  cerebral 
and  pulmonary  functional  disorders  is  that  the  cerebral  and  pulmonary  vessels  are 
ill  supplied  with  sympathetic  fibres.  But  the  cerebral  and  pulmonary  arterioles 
contain  unstriped  muscular  tissue  which  is  contractile.  Loss  of  tone  or  heightened 
tone  is  demonstrable  in  accessible  cerebral  arteries,  and  must  affect  their  terminals. 
Moreover,  it  has  been  shown  that  the  secretion  of  the  posterior  part  of  the  pituitary 
gland  causes  contraction  of  the  arterioles  in  general,  but  particularly  of  those  in  the 
brain.  As  regards  pulmonary  neuroses,  although  the  vessels  are  ill-endowed  with 
vasomotor  nerves,  the  unstriped  muscles  of  the  bronchioles  are  richly  innervated, 
and  varying  degrees  of  contraction  in  the  latter  may  account  for  asthma  as  well  as 
other  kinds  of  functional  dyspnoea. 

In  fine,  not  only  the  emotional  and  mental  characteristics  of  the  neurotic 
temperament  itself,  but  the  physical  signs  and  symptoms  of  disorders  commonly 
associated  with  it,  afford  evidence  that  the  sympathetic  is  at  fault. 

Influence  of  Glandular  Secretions  on  the  Production  of  Functional  Neuroses. — As 
already  mentioned,  the  activity  of  the  lachrymal,  salivary,  sudorific,  and  intestinal 
glands  is  inseparable  from  the  experience  of  emotions,  and  such  glandular  activity 
or  inactivity  is  dependent  on  the  circulation,  which,  again,  is  governed  by  stimuli 
acting  on  the  sympathetic. 

It  is  possible,  also,  that  the  secretions  of  ductless  glands  may  have  considerable 
influence  in  generating  emotions,  seeing  that  they  act  by  stimulating  the  sympa- 
thetic. This  is  the  case  with  the  pituitary  and  suprarenal  glands,  which  have  a 
vaso-constrictor  action,  whilst  the  thyroid  exerts  a  vaso-dilator  influence.  In 
hyper-thyroidism  (exophthalmic  goitre)  we  see  all  the  physical  signs  of  intense 
emotional  shock  or  fright.  In  hypo-thyroidism  (myxcedema)  we  find  the  slow  pulse, 
subnormal  temperature,  apathy  and  lethargy,  associated  with  a  purely  unemotional 
existence,  which  again  implies  sympathetic  inactivity. 

It  is  possible,  therefore,  that  the  occasional  success  of  treatment  of  functional 
neuroses  by  organic  extracts  may  bear  a  physical  interpretation. 


THE  CORTICO-THALAMIC  SITE  OF  FUNCTIONAL  NEUROSES. 

Considerable  light  is  thrown  on  the  phenomena  of  hysteria,  neurasthenia,  and 
other  functional  neuroses,  by  recent  investigations  of  the  symptoms  produced  by 
lesions  of  the  optic  thalamus  and  its  cortical  connections. 

The  cortex  cerebri  is  the  highest  and  latest  development  of  the  nervous  system. 
Its  functions  are  receptive,  reminiscent,  critical,  initiative,  but  above  all  inhibitive 
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of  the  reactions  of  lower  centres  to  stimuli  both  physical  and  mental.  It  regulates 
and  controls  reflex  response  to  stimuli  of  any  kind,  and  particularly  the  more 
primitive  reactions  of  the  optic  thalamus  to  sensations  which  reach  it. 

The  "Syndrome  Thalamique." — Dejerine,  Roussy,  and  others,  have  shown  that 
a  lesion  of  the  optic  thalamus  may  produce  the  following  characteristic  changes  : 

1.  A  persistent  loss  of  superficial  sensation  of  one  half  of  the  body  and  face. 
The  loss  to  touch,  pain,  and  temperature,  is  more  or  less  definite,  but  the  loss  to 
deep  sensibility  is  always  more  pronounced. 

2.  Slight  hemi-ataxia  and  more  or  less  complete  astereognosis. 

3.  Acute  pain  on  the  same  side,  persistent,  paroxysmal,  often  intolerable,  and 
yielding  to  no  analgesic  treatment. 

4.  Slight  hemiplegia,  which  produces  no  contractures  and  rapidly  passes  off. 

5.  Choreic  and  athetotic  movements  in  the  limbs  of  the  affected  side. 
Roussy  pointed  out  that  the  sensory  loss  and  the  pain  are  alone  due  to  the 

lesion  of  the  optic  thalamus,  whilst  the  other  symptoms  are  produced  by  destruction 
of  adjacent  parts. 

Henry  Head  and  Gordon  Holmes  have  confirmed  these  observations  as  to  the 
results  of  lesions  of  the  thalamus  or  surrounding  parts,  but  they  have  also  shown 
that  certain  characteristic  conditions  are  associated  with  lesions  of  the  lateral 
nucleus  of  the  thalamus,  which  interrupt  the  cortico-thalamic  paths,  and  thus 
leave  the  intrinsic  organ  of  the  thalamus  itself  uncontrolled  by  cortical  influence. 
In  such  conditions  of  uncontrolled  thalamic  activity  they  have  found  a  tendency 
to  react  excessively  to  stimuli  both  unpleasant  and  pleasant,  especially  the  former. 
The  prick  of  a  pin,  painful  pressure,  excessive  heat  and  cold,  all  produce  more 
distress  on  the  affected  than  on  the  normal  side  of  the  body.  Moreover,  stimuli 
(thermal,  for  instance)  which  produce  only  mildly  pleasurable  sensations  on  the 
sound  side  induce  extravagant  expressions  of  delight  when  applied  to  the  affected 
side.  This  "  excess  of  feeling  tone  "  accompanies  perception  of  stimuli  affecting 
superficial  and  deep  sensibility,  visceral  sensibility,  and  also  is  evoked  by  reactions 
to  purely  mental  and  emotional  states.  Head  and  Gordon  Holmes  record  interest- 
ing illustrations  of  the  heightened  feeling  tone  which  prevails  on  the  abnormal 
half  of  the  body  in  such  cases.  In  some,  certain  sounds,  such  as  pathetic  and 
solemn  music,  induced  intolerable  discomfort,  or  even  pain,  together  with  contrac- 
tion of  the  limbs  and  increased  athetosis  on  the  affected  side  of  the  body.  One 
patient  spoke  of  "  amorous  impulses,"  a  "  craving  for  sympathy  and  consolation 
confined  to  the  right  side,"  and  added,  "  My  right  hand  seems  to  be  more  artistic." 

The  manifestations  of  this  increased  susceptibility  to  states  of  pleasure  and 
pain  are  strictly  unilateral  in  lesions  of  the  lateral  nucleus  of  the  thalamus.  In 
all  cases  the  thalamic  response  to  stimuli,  although  excessive  in  degree,  is  delayed 
in  time  of  onset ;  it  is  also  prolonged  in  duration.  The  importance  of  the  discovery 
that  an  excess  of  "  feeling  tone  "  in  respect  to  affective  stimuli  is  pathognomonic 
of  lesions  which  leave  the  optic  thalamus  uncontrolled  by  cortical  influence  cannot 
be  gainsaid.  It  enables  us  to  understand  the  emotional  and  physical  hyper- 
sesthesia  which  prevails  in  hysteria  and  neurasthenia.  We  can  no  longer  dismiss 
the  excruciating  pains  and  discomfort  of  which  neurasthenic  and  hysterical  patients 
complain  as  purely  imaginary  or  psychic  ;  they  are  evidence  of  excess  of  feeling 
tone  induced  by  thalamic  disorder.  Excess  of  thalamic  activity  explains  some  of 
the  motor  manifestations  of  hysteria — the  tremors,  cramps,  and  convulsions,  and 
also  the  corybantic  orgies  of  "  dancing  dervishes,"  "  revivalists,"  and  victims  of 
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epidemic  chorea  major.  But  functional  neuroses  may  imply,  not  only  excess,  but 
also  defect,  of  functional  activity.  In  some  cases  of  hysterical  paralysis  it  would 
seem  that  the  thalamus,  always  slow  to  rouse,  becomes  abnormally  sluggish  in 
reaction.  A  cure  depends  on  our  ability  to  supply  stimuli  sufficient  to  excite  a 
"  feeling  tone  "  pleasurable  or  otherwise. 

The  thalamus  may  be  regarded  as  the  seat  of  emotions,  for  the  expression  of 
emotions  depends  on  its  integrity.  Evidence  of  this  is  seen  in  certain  cases  of 
thalamic  disease.  Mimetic  capacity  is  lost ;  the  patient  cannot  smile  or  weep  on 
the  affected  side  of  the  face,  although  volitional  movements  are  unimpaired. 
Absence  of  thalamic  reaction  explains  the  extraordinary  apathy  and  resignation 
of  martyrs  to  hysteria,  and  the  torpor  which  attends  profound  emotional  shock. 

There  still  remain  other  symptoms  and  conditions  in  hysteria  which  are  attrib- 
utable to  uncontrolled  action  of  heat  regulation  and  vasomotor  centres  in  the  thala- 
mus. With  such  an  explanation  at  hand,  we  cannot  pass  over,  as  mere  instances 
of  pathomimia  or  malingering,  the  hyperpyrexia,  erythemata  and  various  skin 
eruptions,  the  haemorrhages  from  lungs,  stomach,  kidneys,  and  elsewhere,  the 
phantom  tumours,  and  enterospasms,  which  are  of  frequent  occurrence  in  hysteria. 
Without  doubt,  pathomimia  and  malingering  are  prominent  features  of  hysteria, 
yet  the  curiously  significant  remark  of  Head's  patient  who  suffered  from  thalamic 
disease — "  It  is  my  right  side  which  seems  to  crave  for  sympathy  and  consolation  " 
— suggests  that  the  similar  craving  of  hysterical  subjects  may  depend  on  thalamic 
disorder. 

As  previously  maintained,  haemorrhages  and  all  forms  of  erythema  exudativum 
are  attributable  to  disturbance  of  the  sympathetic  nervous  system,  and  such  dis- 
turbance may  be  the  result  of  irregularity  of  action  of  the  thalamic  vasomotor 
centres  when  freed  from  cortical  control. 

We  may  conclude  that  hysterical  and  functional  neuroses  are  traceable  to 
disorder  of  cortico-thalamic  activities.  The  site  of  disturbance  may  be  in  the 
afferent  sensory  cortical  tracts,  thus  depriving  the  cortex  of  stimuli  which  should 
guide  it  in  perceiving,  appreciating,  and  reacting  to,  peripheral  sensations — hence 
loss  of  posture  sense,  astereognosis,  atopognosis,  which  suggest  to  the  patient  para- 
lysis of  limbs.  It  may  involve  various  cortical  areas,  thus  causing  amnesia  of  past 
mental  and  physical  impressions,  or  "  restriction  of  personal  consciousness  "  in 
regard  to  present  and  past  experience.  If,  again,  the  cortico-thalamic  paths  are 
blocked,  cortical  restraint  is  abolished  and  thalamic  reactions  run  riot ;  "  excess 
of  feeling  tone  "  is  attached  to  every  stimulus  which  reaches  the  organ.  Finally, 
we  may  assume  in  some  cases  hyper-function,  and  in  others  hypo-function  of  primi- 
tive thalamic  activities  in  order  to  explain  excess  of  "  feeling  tone  "  and  its  absence 
in  different  hysterical  phases. 


TYPES  OF  NEUROTIC  TEMPERAMENT. 

Although  subdivisions  are  endless,  there  are  two  main  types  of  neurotic  tem- 
perament : 

1.  In  Persons  of  the  Unrestrained  Type  there  is  super-sensitiveness  and  excessive 
reaction  to  all  forms  of  stimuli.  Their  emotions  are  readily  excited,  and  they 
have  little  control  over  their  outward  display.  Their  feelings  are  strong  for  the 
moment,  but  shallow,  changing  like  the  chameleon's  colour.      Some  are  extrava- 
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gantly  affectionate  at  one  moment,  brutally  callous,  indifferent,  the  next ;  selfish, 
beyond  measure,  craving  for  sympathy,  regarding  themselves  aggrieved  if  every 
whim  of  the  moment  is  not  satisfied ;  goaded  to  fury  by  interference,  and 
resentful  of  all  discipline.  They  are  high-spirited,  impulsive,  but  easily  dis- 
couraged; now  enthusiastic  and  "castle-building,"  and  now  crushed  and  abased, 
worried  by  trivial  causes,  anticipating  difficulties  and  making  no  effort  to  meet 
them.  They  are  often  timid,  fickle,  untrustworthy,  imaginative,  and  superstitious. 
Their  intelligence  is  often  above  the  average ;  they  are  quick  at  learning,  but 
forgetful  of  facts  ;  seldom  capable  of  prolonged  industry,  hating  drudgery,  but 
working  with  feverish  energy  in  fits  and  starts,  they  are  speedily  exhausted  bodily 
and  mentally.  They  are  continually  seeking  new  forms  of  emotional  and  mental 
excitement,  and  unless  provided  with  them  become  bored,  morose,  and  hypo- 
chondriacal. They  never  seem  to  learn  prudence,  common-sense,  and  caution, 
from  experience,  and  their  actions  are  capricious,  eccentric,  and  unreasonable. 
With  all  their  faults,  they  are  often  personally  attractive,  ingratiating,  witty, 
and  "  good  company."  Chances  of  success  in  after-life  which  make  sober  men's 
mouths  water,  are  constantly  offered  them,  but  they  throw  them  away  out  of 
pique  and  vanity,  accuse  their  would-be  benefactors  of  tyranny  and  unappreciation 
of  their  merits,  because  a  little  perseverance  and  attention  to  duty  is  expected  of 
them.  This  class  provides  the  "  brilliant  wasters  "  of  the  community,  alcoholics,  and 
narcomaniacs.  But  a  spark  of  ambition,  and  even  brief  periods  of  "  taking  pains," 
exalts  them  to  the  rank  of  genius  of  the  artistic,  poetic,  and  imaginative  order. 

Evidence  of  their  unstable  neurotic  temperament  is  forthcoming  in  early  infancy. 
As  a  rule  they  are  brought  up  by  hand,  and  the  greatest  difficulty  is  experienced 
in  finding  a  diet  which  does  not  disagree  with  them.  If  breast-fed,  similar  troubles 
occur  at  weaning-time.  Diarrhoea  and  vomiting,  and  even  convulsions,  follow 
every  innovation  in  their  food.  The  temperature  rises  on  the  slightest  provocation, 
and  a  common  cold  makes  them  seriously  id.  They  sleep  badly,  wake  screaming 
at  any  sound,  and  cannot  be  soothed  to  sleep  again.  Even  before  the  age  when 
babies  begin  to  "  take  notice,"  they  start,  show  signs  of  fear  at  a  strange  face  or 
any  novel  experience,  such  as  the  sight  of  a  professional  nurse,  with  her  voluminous 
cap  and  flowing  ribbons. 

In  later  childhood  one  is  usually  asked  to  see  them  because  they  are  thin.  They 
are  pale  and  sallow,  with  dark  circles  round  the  eyes,  dilated  active  pupils,  and 
puffy  lower  eyelids,  which  are  tremulous  when  closed.  Their  expression  is  ani- 
mated, their  colour  changes  rapidly ;  they  talk  fast  and  volubly,  and  ask  strings 
of  questions  without  waiting  for  an  answer.  Their  attitude  is  restless  and  con- 
stantly changing  ;  their  fingers  twitch  and  tremble.  For  days  together  they  will 
be  full  of  life  and  energy,  and  never  seem  to  tire  ;  then  they  collapse  utterly  in  an 
attack  of  headache,  vomiting,  pyrexia,  and  so-called  "gastric  catarrh."  Their 
appetite  is  capricious,  and  they  have  usually  been  subjected  to  a  rigid  diet 
excluding  all  things  which  ordinary  children  like.  Yet  it  is  true  that  they  often 
show  idiosyncrasies  in  the  matter  of  food,  such  as  fat,  carbohydrates,  and  other 
common  articles. 

The  chief  complaints  from  which  they  suffer  are  attributable  to  an  excitable, 
unstable,  and  easily  exhausted  nervous  system.  They  are  liable  to  repeated  night 
terrors,  somnambulism,  headaches,  migraine,  various  forms  of  tic  and  "  bad  habits," 
"  phobias  "  and  obsessions,  asthma,  cardiac  palpitation,  flushings,  pallor,  syncope, 
sweating,   dead  fingers,  cold   extremities  and   poorness    of   circulation,    eczema, 
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urticaria,  and  erythema  exudativum  in  its  varied  forms — cyclic  vomiting  and  cyclic 
or  postural  albuminuria,  enuresis,  and  lienteric  diarrhoea,  alternating  with  con- 
stipation, and  mucous  colitis.  If  rheumatic,  they  invariably  develop  chorea,  severe 
out  of  all  proportion  to  any  cardiac  or  arthritic  symptoms  which  may  be  present. 
At  an  early  period  of  their  existence  they  are  usually  branded  as  having  "  weak 
hearts,"  "  weak  lungs,"  or  "  weak  digestions,"  or  tendencies  to  consumption,  and 
are  treated  with  the  utmost  deference  and  consideration  in  view  of  such  vague 
proclivities,  until  they  become  introspective,  hypochondriacal,  neurasthenic, 
psychasthenic  or  hysterical. 

True  idiopathic  epilepsy  is  uncommon  in  this  class,  but  under  great  emotional 
excitement  or  physical  or  mental  exhaustion  they  may  be  subject  to  epileptiform 
seizures. 

2.  The  Restrained  Emotional  and  Receptive  Type. — In  this  type,  as  in  the  first, 
there  is  super-sensitiveness  to  all  forms  of  stimuli,  but  the  reactions  are  suppressed. 
Emotions  are  very  strongly  felt,  but  the  control  of  their  outward  display  is  equally 
strong. 

The  features  are  expressionless  and  apathetic,  the  attitude  statuesque  or 
stooping  ;  the  gait  is  slouching,  slow,  and  clumsy.  Children  of  this  type  are  often 
regarded  as  wanting  in  natural  affection,  but  really  yearn  to  be  loved,  brood  over 
slights — imaginary  or  otherwise — and  become  gloomy,  morose,  solitary  in  habits, 
introspective  and  superstitious,  gloating  over,  yet  secretly  frightened  by,  all  that 
is  uncanny  and  horrible.  They  harbour  various  kinds  of  "  phobia,"  and  some 
times  develop  abnormally  conscientious  scruples  of  a  moral  and  religious  nature — 
ponder  over  the  reason  of  their  existence,  and  entertain  thoughts  of  suicide.  Their 
apparently  stolid  indifference  to  their  surroundings  is  varied  by  sudden  fits  of 
ungovernable  rage  or  weeping.  Some  are  observant,  intelligent,  but  so  reticent 
that  they  often  pass  for  being  stupid,  sullen,  and  obstinate.  They  take  all  things 
seriously,  and  have  little  or  no  sense  of  humour.  This  disposition,  with  its  charac- 
teristic suppression  of  outward  expression  of  emotions,  is  as  exhausting  as  that  of 
the  other  type  in  which  emotional  excess  is  obvious,  and  is  associated  with  many 
similar  complaints. 

The  character  of  the  suppressed  emotion  varies.  It  may  be  fear  in  one  shape 
or  another,  or  desire  for  love  and  sympathy,  or  ambition  coupled  with  a  sense  of 
inferiority,  and  envy,  hatred,  and  malice,  towards  others  who  succeed.  In  any 
case  the  suppressed  emotion  becomes  an  obsession,  governing  or  excluding  all 
stimuli  derived  from  experience  and  environment  which  normally  should  counteract 
it.  The  result  is  mental  and  physical  exhaustion — dreamy  mental  states,  som- 
nambulism and  automatism,  psychasthenia,  neurasthenia,  and  hysteria. 

^Etiology  of  the  Neurotic  Temperament. — The  neurotic  temperament  is 
partly  inherent  and  inherited,  and  partly  the  result  of  environment.  The  neurotic 
child  is  most  frequently  the  only  one,  or,  what  is  practically  the  same  thing,  a  long 
interval  of  years  separates  it  from  brothers  and  sisters.  He  may  be  the  pet  or  the 
ugly  duckling  in  the  family,  or  on  account  of  his  delicacy  he  is  treated  differently 
from  the  rest  of  the  family.  One  or  both  parents  are  often  themselves  neurotic  or 
neuropathic,  and  the  child,  having  no  companion  of  his  own  age,  learns  to  imitate 
his  parents,  to  share  their  worries  and  anxiety  about  himself,  his  ailments  and 
pains,  and  the  household  cares  in  general. 

Environment  has  more  to  do  with  the  development  of  the  neurotic  tempera 
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ment  than  heredity.  Parents  are  not  always  to  blame ;  the  influence  of  nurses, 
governesses,  teachers,  and  overbearing  brothers  and  sisters,  has  to  be  taken  into 
account. 

As  to  exciting  causes,  any  severe  illness  may  yield  crops  of  neuroses,  though 
frequently  they  arise  in  children  who  are  never  very  ill,  but  never  very  well. 
Rheumatism  is  generally  held  to  be  the  chief  cause  of  neuroses  in  mid-childhood, 
but  the  prominence  of  the  neuroses  does  not  coincide  with  the  severity  of  the 
rheumatism.  All  neurotic  children  are  liable  to  aches  and  pains,  and,  although 
caution  is  necessary  in  the  matter,  it  is  not  advisable  to  regard  and  treat  them 
indiscriminately  as  likely  victims  to  heart  disease.  The  suggestion  of  weak  heart 
in  a  neurotic  child  who  suffers  from  growing  pains,  flushing  and  pallor,  palpitation 
and  occasional  fainting  attacks,  is  readily  assimilated  by  anxious  parents,  with 
results  disastrous  to  the  child's  welfare. 

Of  other  factors  concerned  in  the  production  of  functional  neuroses,  a  sudden 
emotional  shock  may  be  the  exciting  cause,  but  more  frequently  they  are  the 
outcome  of  long  periods  of  fear,  dread,  worry,  anxiety,  suppressed  or  not  as  the 
case  may  be,  or  of  overpressure,  a  life  of  unhealthy  excitement,  an  environment 
uncongenial  for  any  reason. 

Errors  of  refraction,  diseases  of  the  naso-pharynx,  and  other  local  causes  of 
peripheral  irritation  and  ill-health,  are  rarely  the  sole  causes  of  neuroses.  In  all 
neurotic  children  "  great  events  from  little  causes  spring."  The  super-sensitive- 
ness and  ready  response  to  irritative  stimuli  of  any  description,  which  make  up 
the  neurotic  temperament,  have  in  all  cases  to  be  considered. 


A.  NEUROSES  OF  SOMATIC  ORIGIN. 
1.  SOMATIC  FUNCTIONAL  NEUROSES  IN  EARLY  INFANCY. 

Tetany,  Laryngospasm,  Eclampsia,  Irritability  of  Accessible  Nerves  (Chvostek's  and 
Trousseau's  Phenomena). — In  infants  under  two  years  of  age  these  affections  are 
so  frequently  associated  that  they  must  be  regarded  as  different  manifestations 
of  one  and  the  same  disease.  They  do  not  always  occur  simultaneously  ;  either 
tetany  or  laryngospasm  or  eclampsia  may  be  the  first  symptom  to  appear,  but 
severe  cases  of  tetany  are  usually  followed  sooner  or  later  by  one  or  both  of  the 
remaining  affections.  After  completion  of  the  second  year,  tetany  commonly 
occurs  alone.  In  one  case  of  tetany,  however,  m  a  girl  aged  five  years  and  eight 
months,  laryngospasm  caused  such  urgent  dyspnoea  that  the  need  for  tracheotomy 
was  only  avoided  by  timely  relaxation  of  the  spasm.  Primary  tetany  after  two 
years  of  age  is  rare  ;  the  attacks  are  usually  relapses. 

Age  and  Onset  of  Tetany. — Of  15  patients  sufficiently  ill  to  be  admitted  to 
hospital,  the  youngest  was  four  months,  and  another  was  under  six  months  of  age  ; 
3  were  in  the  first  year  ;  5  in  the  second  year  ;  3  between  the  second  and  third 
year ;  1  was  five  and  1  was  eight  years  old. 

Seasonal  Incidence. — Tetany  is  more  prevalent  in  the  winter  and  spring 
than  in  summer  months.  Eleven  of  fifteen  severe  cases  occurred  between 
November  and  April,  and  the  remaining  four  in  July,  August,  and  September;  three 
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of  the  latter  were  relapsing  cases.     In  one  only,  an  infant  aged  four  months,  the 
attack  was  in  July,  and  was  primary,  associated  with  severe  diarrhoea  and  vomiting. 
Epidemics  of  tetany  have  been  recorded  in  Vienna  and  Heidelberg,  and  in 
certain  goitrous  districts  (Kashmir)  it  appears  to  be  endemic. 

Symptoms  of  Tetany. — Tetany  is  characterized  by  tonic,  recurrent,  or  per- 
sistent spasms  which  affect  chiefly  the  extremities,  but  may  also  involve  the  trunk 
and  other  parts,  without  loss  of  consciousness.  The  duration  of  the  spasms  is 
variable.  They  occur  suddenly,  and  may  last  for  several  hours  or  even  days  together, 
with  remissions.  They  are  bilateral  and  symmetrical.  Both  upper  and  lower 
extremities  are  usually  affected,  but  the  latter  may  escape. 

Carpo-pedal  contractions  are  peculiar  and  characteristic  of  the  affection,  though 
varying  slightly  in  detail.     In  the  common   form   the   fingers   and  thumb   are 


Fig.  67. — Tetany  of  the  Feet,  showing  Contraction  of  the 
Flexors  of  the  Toes. 

approximated  in  the  form  of  a  cone,  the  fingers  flexed  at  the  metacarpo-phalangeal 
joints  and  extended  at  the  distal  joints  ;  the  thumb  is  inverted,  its  tip  approxi- 
mated in  opposition  to  that  of  one  of  the  fingers.  Less  commonly  the  tip  of  the 
thumb  is  inserted  between  the  first  and  second  fingers,  or  it  may  be  flexed  on  the 
palm  of  the  hand.  The  palmar  arch  is  contracted  transversely,  the  wrist  is  flexed, 
deviating  usually  to  the  ulnar  side  ;  the  elbow  is  flexed,  and  the  humerus  adducted 
to  the  side. 

The  feet  adopt  a  similar  position  :  the  toes  are  flexed  at  the  proximal  and 
extended  at  the  distal  joints,  usually  in  a  line  with  each  other,  but  sometimes 
the  great  toe  is  hyper-extended  ;  the  concavity  of  the  plantar  arch  is  increased, 
the  foot  inverted.     The  heel  is  drawn  up  ;  the  knee  and  hip  may  be  flexed. 

The  dorsal  surfaces  of  both  hands  and  feet  are  often  cedematous,  bluish-red, 
and  cold,  and  so  exquisitely  tender  that  the  child  screams  with  pain  if  handled 
or  if  it  anticipates  being  handled.     The  contractions  themselves  may  cause  pain. 
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In  mild  cases,  although  the  characteristic  attitude  may  be  preserved,  pain  and 
tenderness  are  absent,  and  the  patient  can  overcome  the  contractions  by  an  effort 
of  will.  In  rare  cases  the  tonic  spasms  spread  to  the  trunk  and  neck  muscles, 
causing  opisthotonos  and  retraction  of  the  head. 

When  the  face  is  affected  the  expression  becomes  rigid,  the  brows  wrinkled, 
the  pupils  may  be  fixed,  and  squint  may  occur.  The  lips  are  sometimes  pursed, 
the  upper  protruding  over  the  nether  (carp  mouth).  Very  rarely  there  is  spasm 
of  the  vesical  sphincter,  causing  retention  of  urine. 

Carpo-pedal  tonic  spasms  are  the  manifest  symptoms  of  tetany,  but  there  are 
also  latent  symptoms  elicited  only  on  investigation.  These  latent  symptoms  are 
known  as  Chvostek's,  Trousseau's,  and  Erb's  phenomena.  They  indicate  excessive 
irritability  of  the  nerve  trunks.  Chvostek's  or  the  "  facial  phenomenon  "  illustrates 
this  mechanical  irritability  of  the  facial  nerve. 
A  light  tap  over  the  nerve  trunk  about  mid- 
way between  the  zygomatic  process  and  the 
angle  of  the  mouth  produces  quick  contrac- 
tions of  all  the  facial  muscles  supplied  by 
the  nerve.  Similar  momentary  spasms  of 
the  orbicularis  oculi  or  of  the  levator  anguli 
oris  may  be  produced  by  tapping  the  region 
of  the  external  angular  process  or  the  corner 
of  the  mouth.  The  latter  phenomenon 
should  be  distinguished  from  the  normal 
sucking  reflex  produced  in  a  similar  manner 
in  the  lips  of  sleeping  infants.  Other  peri- 
pheral nerves  besides  the  facial  show  increased 
mechanical  irritability.  Chvostek's  sign 
varies  greatly  in  activity  and  constancy. 
It  may  be  absent  throughout  a  severe 
attack  of  tetany,  and  present  persistently, 
or  occasionally,  long  after  all  carpo-pedal 
contractions  have  ceased. 

Trousseau's  phenomenon  is  another  mani- 
festation of  irritability  of  nerves.  During 
the  intervals  between  attacks  of  tetany, 
spasms  of  the  hand  may  be  produced  by 

squeezing  the  arm  above  the  elbow,  and  pressing  on  the  nerves  in  the 
neighbourhood  of  the  bicipital  groove.  The  pressure  should  be  sufficient  to  stop 
venous  circulation,  and  one  to  several  minutes  usually  elapse  before  the  phenomenon 
appears.  Its  absence  is  of  no  significance,  but  its  presence  is  a  proof  of  tetany. 
The  test  sometimes  causes  pain. 

ErVs  phenomenon  demonstrates  an  increase  of  faradic  and  galvanic  irritability 
in  the  peripheral  nervous  system.  The  median  nerve  at  the  bend  of  the  elbow  has 
usually  been  selected  for  testing,  and  contractions  of  the  muscles  which  the  nerve 
supplies  are  induced  by  far  weaker  currents  than  are  required  in  the  case  of  normal 
children.  Moreover,  according  to  Mann  and  Thiemich,  the  anodal  opening  con- 
tractions are  in  excess  of  the  closing  contractions  of  a  galvanic  circuit.  Erb 
found  A.C.C.  greater  than  K.C.C.  The  observations  are  interesting  in  showing 
the  presence  of  electrical  as  well  as  mechanical  irritability  on  the  part  of  the 


Pig. 


-Tetany  of  the  Pace. 


Note  the  contraction  of  the  zygomatic 
and  alse  nasi  [muscles  and  "  carp  " 
mouth. 
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peripheral  nerves.     Erb's  test  is,  however,  unnecessary  for  diagnostic  purposes, 
and  its  application  may  be  painful. 

It  is  necessary  to  distinguish  between  the  irritability  of  nerves  in  tetany  and 
that  of  muscles  which  is  shown  in  many  wasting  diseases.  In  the  former,  con- 
traction of  muscle  groups  is  produced  by  percussing  the  nerve  which  supplies 
them  ;  in  the  latter,  percussion  of  individual  muscles  produces  a  momentary 
fibrillary  twitching  in  them  alone. 

General  Symptoms. — Fretfulness,  irritability,  and  sleeplessness  on  account 
of  pain,  are  commonly  observed  in  the  height  of  an  attack  of  tetany,  but  in  some 
cases  the  carpo-pedal  contractions  appear  to  cause  no  discomfort.    The  temperature 
is  commonly  raised  a  little,   but  seldom 
exceeds  100°  F.     In    fatal   cases  there  is 
sometimes    hyperpyrexia    shortly    before 
death.     One  cannot   lay  too  great  stress 


Fig.  69. — Facial  Irritability  in 
Tetany. 

Chvostek's  sign — viz.,  tapping  the  face  over 
the  malar  bone  gives  rise  to  an  active 
contraction  of  the  orbicularis  palpebrarum, 
and  frequently  to  other  muscles  of  the 
face. 


Fig.  70. — Tetany  of  the  Hand,  showing 
Flexion  of  the  Wrist,  Flexion  of 
the  Fingers  at  the  Metacarpo- 
phalangeal Joint,  and  Extension 
at  the  Metacarpal  Joints. 

The  thumb  is  adducted  to  the  mid-line. 


on  the  gastro-intestinal  affections  associated  with  tetany.     Vomiting  and  diarrhoea 
with  loose,  green,  foul,  and  copious  motions  are  practically  always  present. 

Laryngospasm  occurred  in  eight  out  of  fifteen  cases  with  more  or  less  frequency 
and  severity.  The  spasmodic  attacks  are  characterized  by  sudden  apncea,  duski- 
ness, and  anxious  expression,  with  sometimes  slight  twitching  followed  by  a  loud 
crowing  inspiration.  They  are  most  frequent  at  night,  but  may  happen  by  day, 
and  are  readily  induced  by  crying  or  emotional  excitement  or  sudden  movements. 
Their  duration  is  seldom  more  than  a  few  seconds.  When  more  lasting,  they 
may  terminate  in  a  fit  of  general  convulsions,  probably  asphyxial.  In  severe  cases 
the  spasm  may  spread  to  the  diaphragm  and  remaining  muscles  of  inspiration.  A 
condition  of  expiratory  apncea  is  produced,  and  may  be  fatal.  As  a  rule,  however, 
the  attacks,  though  sufficiently  alarming,  end,  like  milder  seizures,  in  a  crowing 
inspiration,  after  which  the  breathing  becomes  normal. 


FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM  683 

In  the  case  already  mentioned  of  laryngospasm  in  a  girl  aged  five  years,  an 
opportunity  for  laryngoscopic  examination  was  afforded.  The  cords  during  the 
spasm  were  seen  to  lie  in  the  mid-line,  very  slight  abduction  occurring  occasionally. 
The  glottis  suddenly  opened  and  closed  again,  the  opening  being  due,  apparently, 
to  abduction  of  the  left  vocal  cord,  the  right  remaining  in  mid-position. 

Eclampsia. — It  is  unnecessary  to  describe  here  the  fits  in  detail.  They  resemble 
infantile  convulsions  in  general  (p.  705).  They  may,  as  already  mentioned,  be 
asphyxial  when  following  laryngospasm,  but  they  also  occur  independently  of 
spasm  of  the  glottis,  and  are  then,  like  the  other  phenomena  of  tetany,  toxeemic  in 
nature.  In  15  cases  of  severe  tetany,  laryngospasm  and  convulsions  occurred  in  7  ; 
convulsions  alone  in  2  ;  laryngospasm  alone  in  2.  Both  laryngospasm  and  convul- 
sions were  absent  in  4, 

^Etiology  of  Tetany.- — Soltmann  endeavoured  to  explain  the  convulsive 
disorders  of  infants,  including  those  under  consideration,  by  assuming  that  they 
were  due  to  immaturity  of  the  infant's  nervous  system.  He  thought  that  the 
development  of  irritability  of  peripheral  nerves  proceeded  more  rapidly  than  that 
of  their  inhibitory  centres.  The  result  of  such  deficient  central  control  and  increased 
excitability  of  peripheral  nerves  was,  in  his  opinion,  a  nervous  instability  and 
tendency  to  spasmodic  affections,  which  he  termed  "  physiological  spasmophilia." 
Were  convulsive  disorders  due  simply  to  physiological  spasmophilia,  few  in- 
fants would  escape  them.  Even  the  most  trivial  injury  or  irritation  would  cause 
convulsions  in  every  child.  Yet,  clinically,  we  know  that  even  severe  injuries,  such 
as  burns  and  scalds,  are  not  necessarily,  or  even  usually,  followed  by  any  convulsive 
disorder.  Moreover,  Soltmann's  statements  as  to  the  difference  in  development 
of  inhibitory  centres  and  peripheral  irritability  are  not  in  accordance  with  the 
experimental  findings  of  other  observers  (Torchanoff,  Lemoine,  Panath).  It  is 
impossible  to  believe  that  spasmophilia  is  a  normal  physiological  condition,  as  it  is 
obviously  inadequate  to  explain  convulsive  disorders  which  affect  comparatively  few, 
and  not  all  infants  alike.  Hence,  as  the  existence  of  spasmophilia  or  irritability 
of  nerves  in  individuals  cannot  be  denied,  it  has  been  attributed  to  a  pathological 
predisposition  to  partial  or  general  clonic  and  tonic  convulsions.  Finkelstein  speaks 
of  a  "  spasmophilic  diathesis,"  Heubner  of  a  "  spasmophilic  condition,"  in  order  to 
account  for  the  phenomena.  To  describe  spasmophilia,  or  irritability  of  the  peri- 
pheral nerves,  as  a  diathesis  savours  of  bygone  days.  Were  spasmophilia  a  diathesis, 
it  would  be  extremely  difficult  to  cure.  Moreover,  if  due  to  a  diathesis,  this  irrita- 
bility of  accessible  nerves  which  constitutes  spasmophilia  should  be  a  permanent 
condition,  and  not  variable  from  time  to  time,  generally  ending  in  complete  recovery. 
The  fact  that  tetany,  Chvostek's  sign,  and  other  symptoms  of  spasmophilia,  come 
and  go,  is  sufficient  evidence  that  some  special  cause  of  nervous  irritability  is  present 
at  one  time  and  absent  at  another.  We  can  only  attribute  this  variability  in  the 
symptoms  of  tetany  to  the  action  of  some  specific  poison  generated  in,  or  introduced 
into,  the  body  in  varying  amounts,  and  the  actual  source  and  origin  of  such  a  poison  is 
most  likely  to  be  in  the  gastro-intestinal  tract.  For  tetany,  almost  without  excep- 
tion, is  associated  with  gastro-intestinal  disturbances,  and  occurs  almost  exclusively 
in  infants  and  children  who  are  artificially  and  improperly  fed.  It  is  true  that  tetany 
has  been  described  in  breast-fed  infants,  but  such  instances  are  extremely  rare,  and 
in  order  to  account  for  them  one  must  assume  either  that  their  mothers'  secretion 
of  milk,  or  the  infant's  power  to  digest  it,  is  defective. 

Prolonged  suckling  may  have  some  share  in  the  production  of  tetany,  for  three 
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out  of  fifteen  patients  were  at  the  breast  for  twelve  months,  and  one  for  eleven 
months.  Seven  of  the  fifteen  were  entirely  bottle-fed  from  birth.  The  remaining 
four  were  suckled  for  three,  four,  five,  and  six  months  respectively,  and  subsequently 
were  fed  on  cow's  milk  and  barley-water,  "  potted  "  milks,  and  various  patent  foods, 
until  they  reached  the  age  of  fifteen  to  eighteen  months,  when  children  of  the  poor 
share  their  parents'  meals. 

Rickets  as  a  Cause  of  Tetany. — Some  have  maintained  that  tetany  and  other 
convulsive  disorders  are  merely  the  manifestations  of  rickets  in  the  nervous  system. 

It  is  an  undoubted  fact  that  many  of  the  subjects  of  tetany  are  also  rickety. 
Nine  out  of  fifteen  cases  were  markedly  so,  but  two  of  the  remainder  were  under 
six  months  of  age,  when  rickets  can  hardly  have  declared  itself,  and  the  others 
were  not  rickety  at  all.  Also,  the  most  pronounced  type  of  rickets  is  often  unassoci- 
ated  with  spasms  of  any  kind.  The  theory  advanced  by  Kassowitz,  that  the 
pericranial  thickening  present  in  advanced  rickets  induces  corresponding  hyperemia 
of  the  cortex  of  the  brain  beneath,  and  so  causes  tetany  and  convulsions,  cannot  be 
accepted. 

Yet  there  is  no  doubt  that  tetany,  laryngismus,  and  convulsions,  are  most  apt 
to  occur  in  rickety  children.  The  explanation  is  not  that  rickets  is  the  cause,  but 
the  common  gastro-intestinal  disorders  which  accompany  that  disease.  For,  at  all 
events,  in  early  and  primary  cases  of  tetany  the  symptoms  speedily  disappear  when 
gastro-intestinal  disorders  are  treated,  although  the  patient  remains  rickety  as 
before.  Improper  food  is  the  first  factor  in  the  causation  of  tetany,  but  it  is  impos- 
sible to  say  whether  absence  or  presence  of  some  constituent  in  the  diet  is  responsible. 
Some  cannot  digest  cow's  milk  in  any  shape,  and  others  begin  to  thrive  at  once  upon 
it.  In  general  it  may  be  said  that  excess  of  fermentable  food,  inferior  in  quality 
and  badly  prepared,  is  the  usual  cause  of  chronic  gastro-intestinal  disease  in  infancy 
and  childhood,  and  that  the  consequence  is  the  formation  of  intestinal  toxins, 
probably  bacterial  in  origin,  which  give  rise  to  tetany.  But  no  specific  organisms 
nor  toxin  have  been  isolated  as  yet.  In  some  cases  excessive  feeding  alone,  even 
when  the  diet  is  wholesome,  will  cause  tetany,  for  the  symptoms  may  speedily  be 
removed  by  cutting  down  the  diet. 

Deficient  Activity  of  Parathyroids  and  Disturbance  of  Calcium  Metabolism. — A 
modern  view  as  to  the  aetiology  of  tetany  is,  first,  that  it  is  due  to  deficiency  of 
calcium  salts  in  the  blood,  and,  second,  that  this  deficiency  depends  on  inactivity 
of  the  parathyroid  bodies. 

Sabbatani  found  that  electrical  irritability  of  the  cerebral  cortex  was  increased 
when  the  calcium  content  was  low,  and  decreased  when  it  was  high.  Extirpa- 
tion of  the  parathyroid  glands  in  animals  is  followed  by  tetany,  with  lowering  of 
calcium  contents  in  the  blood  and  increased  output  of  the  salt  in  the  urine  and 
fseces  (MacCallum  and  Voegtlin).  The  tetany  thus  produced  in  animals  is  said  to 
be  immediately  relieved  by  injection  of  a  salt  of  calcium  into  the  circulation. 
Hence  it  is  concluded  that  the  irritability  of  peripheral  nerves  in  tetany  is  due 
to  deficiency  in  metabolism  of  calcium  salts,  and  that  this  deficiency  depends  on 
inadequacy  of  the  parathyroids  to  fulfil  their  function.  These  alleged  facts  may  be 
true  as  regards  animals,  but  it  is  not  certain  that  the  tetany  of  children  is  akin 
to  the  tetany  of  parathyroidectomized  animals.  It  is  not  certain  that  the  calcium 
content  of  the  blood  is  lowered  in  the  tetany  of  human  beings,  or  that  the  parathyroid 
bodies  are  in  any  way  diseased,  or  that  the  symptoms  are  relieved  by  the  admin- 
istration of  calcium  salts.     On  the  other  hand,  it  is  certain  that  (with  the  exception 
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of  chronic  cases,  to  which  I  shall  presently  refer)  the  symptoms  of  tetany  are  quickly 
relieved  by  giving  castor-oil  and  bromide,  and  regulating  diet  without  reference 
either  to  parathyroid  activity  or  to  the  supposed  deficiency  of  calcium  content  in  the 
blood.  It  is  quite  possible  that  the  calcium  content  may  be  lowered  in  cases  of 
human  tetany,  but  it  is  improbable  that  this  is  the  cause  of  the  symptoms. 

The  work  of  Forsyth,  Vincent  and  Jolly  is  strong  evidence  that  the  para- 
thyroids do  not  possess  independent  functions,  but  that  they  and  the  thyroid  are  in 
reality  one  physiological  apparatus.  It  is  possible  that  extirpation  of  the  glands 
lessens  resistance  to  specific  toxins  present  in  the  body  at  the  time  of  the  operation, 
or  subsequently  produced  therein,  and  so  gives  rise  indirectly  to  tetany,  but  evidence 
that  the  disease  is  due  to  thyroid  or  parathyroid  insufficiency  alone  is  not  conclusive. 
The  disease  is  probably  caused  by  some  specific  toxin  generated  in  an  unhealthy 
or  dilated  intestinal  tract. 

Nervous  inheritance  seems  to  play  but  little  part  in  predisposing  to  tetany. 
But  Kassowitz  noticed  that  some  of  the  mothers  of  eclamptic  children  showed 
Chvostek's  sign,  and  Thiemich  collected  twelve  cases  in  which  the  mothers  had 
suffered  from  laryngospasm  and  eclampsia  in  childhood,  and  "  latent  tetany  " 
was  present  in  several  of  their  children. 

The  reason  why  tetany  is  more  common  in  winter  than  in  summer  is  unknown. 
Possibly  confinement  in  a  vitiated  atmosphere  indoors  may  in  part  explain  this 
fact. 

Acute  and  Chronic  or  Relapsing  Tetany. — Both  acute  and  chronic  tetany  are 
associated  with  gastro-intestinal  disorder ;  but  whereas  acute  tetany  in  overfed 
or  ill-fed  infants  is  readily  curable,  the  reverse  is  the  case  in  the  chronic  or  relapsing 
form. 

The  writer  does  not  agree  with  the  statement  that  tetany  only  occurs  in  chronic 
intestinal  disorders.  It  certainly  may  appear  in  previously  healthy  children  after  a 
few  days5  illness  from  vomiting,  diarrhoea  with  copious  offensive  motions,  and 
flatulent  distension  of  the  abdomen.  Such  cases  are  easily  curable,  at  all  events 
for  the  time  being,  and  probably  permanently,  for  after  one  or  two  attendances 
at  the  out-patients'  department  one  sees  them  no  more. 

But  there  is  little  doubt  that  some — it  is  impossible  to  say  how  many — ultimately 
if  neglected,  drift  into  the  extremely  fatal  chronic  or  relapsing  variety  of  tetany  with 
dilatation  of  the  stomach,  or  more  frequently  of  the  sigmoid  flexure  and  large 
intestine. 

It  has  long  been  known  that  tetany  in  adults  is  often  associated  with  atony 
and  dilatation  of  the  stomach.  Upwards  of  ninety  such  cases  have  been  recorded, 
but  the  credit  of  drawing  attention  to  the  association  in  children  of  tetany  and 
dilatation  of  the  large  intestine  is  due  to  Langmead.  In  the  Clinical  Society's 
Transactions  for  1906-07,  and  Transactions  of  the  Royal  Society  of  Medicine  for 
1909,  he  collected  nine  cases,  eight  of  them  fatal,  in  which  relapsing  tetany, 
dilatation  of  the  large  intestine,  unhealthy,  offensive,  copious,  pultaceous,  or 
porridge-like,  green,  frothy,  and  yeasty  motions  were  associated.  The  ages  of  the 
patients  were  between  two  and  a  half  and  eight  years. 

Treatment  of  Tetany. — The  treatment  of  tetany  consists  in  correcting  obvious 
dietetic  errors,  and  dealing  with  gastro-intestinal  disorders  which  are  their 
consequence.  Sometimes  excess  of  fluid  or  of  fermentable  patent  foods  causes 
tetany,  in  part,  no  doubt,  by  producing  acute  distension  of  the  stomach.  Lavage 
of  the  stomach  is  then  indicated,  though  it  should  be  remembered  that  in  other 
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conditions  this  operation  lias  induced  tetany — probably  because  too  much  fluid 
has  been  used  for  the  purpose. 

Although  diet  is  most  important,  it  is  difficult  to  lay  down  definite  rules.  For 
infants,  good  cow's  milk,  preferably  citrated,  serves  in  most  cases,  but  in  one  the 
writer  has  noticed  that  all  attempts  to  give  it  was  followed  by  return  of  tetany, 
and  the  infant  seemed  only  able  to  thrive  on  whey,  cream,  and  albumin- water.  In 
older  children  suffering  from  tetany  it  is  necessary  to  cut  down  starchy,  farinaceous, 
saccharine,  and  fermenting  articles  of  diet.  The  food  should  consist  of  finely 
minced  chicken,  fish,  or  meat,  veal  or  chicken  broth,  whey,  cream.  A  little  dry 
toast  may  be  given,  but  no  vegetables  or  milk  puddings.  In  infants,  when  vomiting 
is  excessive,  the  stomach  should  be  washed  out,  care  being  taken  not  to  distend 
the  organ  with  fluid.  Bismuth  with  soda  are  the  best  drugs  to  give  after  a 
preliminary  dose  of  calomel. 

Diarrhoea,  with  loose,  offensive  motions,  usually  yields  to  castor-oil  in  10-  to 
20-minim  doses,  made  up  in  an  emulsion,  to  which  salol  in  1-to  2-grain  doses  should 
be  added.  The  writer  has  not  been  convinced  of  the  value  of  calcium  salts  by  per- 
sonal experience,  neither  can  he  speak  favourably  of  thyroid  extract  given  with  a 
view  to  supplement  supposed  thyroid  inadequacy.  It  sometimes  sets  up  violent 
diarrhoea  and  seems  to  aggravate  tetany.  But  in  some  reported  cases  it  has 
appeared  to  be  of  use.  In  the  presence  of  laryngospasm  and  eclampsia,  bromides 
may  be  added  to  the  bismuth  or  castor-oil  mixtures.  The  attacks  of  laryngospasm 
are  best  relieved  by  application  to  the  front  of  the  neck  of  sponges  wrung  out  in 
hot  water. 

The  treatment  of  dilatation  of  the  colon  associated  with  tetany  is  one  of  great 
difficulty.  The  subjects  are  usually  emaciated  and  exhausted.  The  rational  pro- 
cedure is  to  wash  out  the  stagnant,  putrid,  and  fermenting  contents  of  the  bowel 
by  means  of  copious  irrigation.  Bora.cic  solution  should  be  slowly  and  gently 
introduced  into  the  bowel  through  a  long  tube,  care  being  taken  not  to  use  force 
or  to  increase  distension  of  the  viscus.  Such  irrigation  may  be  practised  once  or 
twice  daily.  By  this  means  absorption  of  toxins  may  sometimes  be  prevented,  and 
great,  though  often  but  temporary  relief  is  afforded.  Abdominal  massage  may  also 
be  of  some  service  when  these  methods  fail,  and  the  colon  is  obviously  permanently 
dilated  and  hypertrophied.     Appendicostomy  or  excision  of  the  bowel  is  the  last 


2.  FUNCTIONAL  CO-ORDINATION  NEUROSES. 

Nystagmus,  "  Head-Nodding,"  Gyrospasm,  Spasmus  Nutans. — Nystagmus,  or 
involuntary  oscillations  of  the  eyeballs,  is  usually  associated  in  infancy  with  move- 
ments of  the  head.  Excluding  cases  of  nystagmus  due  to  defective  visual  acuity 
resulting  from  microphthalmos,  albinism,  optic  atrophy,  cataract,  choroido-retinitis, 
and  keratitis,  which  are  not  associated  with  head  movements,  nystagmus,  together 
with  spasmus  nutans,  is  attributable  to  defective  co-ordination  between  the  action 
of  the  ocular  and  cervico-cranial  muscles.  The  nervous  mechanism  at  fault  is 
probably  that  which  regulates  eye  and  head  movements,  and  includes  the  semi- 
circular canals  in  its  circuit.  Deiter's  nucleus  (one  of  the  end-nuclei  of  the  vestibular 
nerve  situated  in  the  external  angle  of  the  fourth  ventricle)  and  its  connections 
with   the  oculo-motor  nuclei   beneath   the  corpora   quadrigemina,   and  with  the 
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anterior  column  of  the  spinal  cord  through  the  vestibulospinal  tracts,  are  probably 
the  seat  of  the  disturbance. 

Nystagmus  with  spasmus  nutans  may  be  acquired  in  early  infancy  or  be  con- 
genital and  hereditary. 

Acquired  Nystagmus  and  Spasmus  Nutans  are  usually  first  noticed  between 
the  fourth  and  twelfth  month.  They  occur  most  frequently  in  the  winter  months 
(December  and  January1),  and  cease  as  a  rule  between  the  second  and  third  year. 

The  character  of  the  nystagmus  may  be  horizontal,  vertical,  rotatory,  oblique, 
and  also  convergent,  as  John  Thomson  has  pointed  out.  It  is  usually  binocular, 
but  may  be  uniocular.  The  head  and  eye  movements  usually  occur  together,  but 
movements  of  each  may  precede  or  succeed  those  of  the  other.  The  nystagmus 
may  increase  or  occur  only  when  the  head  is  steadied,  and,  when  uniocular,  the 
head  movements  may  cease  when  the  affected  eye  is  covered.  The  child  often 
acquires  the  habit  of  looking  sideways  at  objects  as  if  it  were  hemianopic. 

The  movements  of  the  head  and  eyes  do  not  necessarily  correspond  ;  either 
horizontal  nystagmus  and  head-Dodding  or  vertical  nystagmus  and  head-rolling 
may  occur  together.     The  movements  are  therefore  not  regarded  as  compensatory. 

Exciting  Causes. — A  large  proportion  of  patients,  though  not  all,  are  rickety, 
and  it  is  reasonable  to  suppose  that  rickets  may  interfere  with  the  development 
of  co-ordination.  Raudnitz  was  the  first  to  draw  attention  to  the  occurrence  of 
spasmus  nutans  and  nystagmus  in  dark  houses  and  during  the  dark  months  of 
the  year.  Nystagmus  has  been  attributed  to  darkness  itself,  or  to  eyestrain  and 
fatigue  of  the  retina  owing  to  the  child's  attempts  to  fix  a  bright  light  in  a  dark 
room,  and  the  head  movements  have  been  regarded  as  secondary  to  the  nystagmus  ; 
but  the  conditions  mentioned  are  not  invariably  present  in  all  cases. 

There  is  no  reason  for  supposing  that  gastro-intestinal  disorders  or  dentition 
are  in  any  way  responsible.  Some  of  the  children  seem  to  be  in  perfect  health  at 
the  onset  of  the  movements,  and  health  is  not  aSected  thereby. 

Nervousness,  and  especially  super-sensitiveness  to  noise,  has  been  noted  in  some, 
and  in  these  it  is  possible  that  irritability  of  the  vestibular  nuclei  and  semicircular 
canals  may  determine  the  head  movements,  and  that  the  disturbance  may  extend 
to  the  oculo-motor  nuclei,  and  so  give  rise  to  the  nystagmus. 

In  a  few  instances  nystagmus  and  head-nodding  are  associated  with  mental 
deficiency,  especially  Mongolian  imbecility,  and  may  be  persistent ;  but  in 
the  majority  the  movements  cease  spontaneously,  without  special  treatment, 
towards  the  close  of  first  dentition.     In  a  few  cases  relapses  have  been  noted. 

All  that  is  necessary  in  the  way  of  treatment  is,  in  most  cases,  attention  to  general 
hygiene  and  provision  of  diet  suitable  to  the  ordinary  child,  and  treatment  of 
rickets  if  present.  Antipyrin  and  bromides  which  have  been  recommended  are 
unnecessary. 

With  regard  to  diagnosis,  it  need  only  be  mentioned  that  nystagmus  may  be 
acquired  in  mid  and  late  childhood  in  consequence  of  polio-encephalitis,  hydro- 
cephalus, cerebellar  tumour,  and  Friedreich's  disease,  but  such  affections  are  con- 
sidered elsewhere.  Insular  sclerosis  is  not  a  cause  of  nystagmus  until  early  adult 
life  is  reached. 

Congenital  and  Hereditary  Nystagmus. — Nystagmus  in  these  cases  is  observed 
as  soon  as  the  child  begins  to  take  notice  or  makes  attempts  at  fixation  of  the 
eyeballs — i.e.,  in  the  third  or  fourth  month.     Unlike  the  transient  form  of  nystagmus 
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already  described,  it  persists  through  life.  It  is  hereditary,  and,  like  some  other 
hereditary  affections,  is  usually  transmitted  through  the  female  to  the  male,  but 
sometimes  it  is  transmitted  by  either  parent  and  affects  both  sexes  (Nettleship).  The 
nystagmus  may  or  may  not  be  associated  with  head  movements.  Intelligence  and 
physical  health  are  as  a  rule  unaffected.  Vision  is  almost  invariably  defective  from 
ametropia  (hypermetropic  astigmatism).  The  irides  are  blue,  the  fundi  pale,  and 
the  hair  is  fair,  in  most  cases,  and  Nettleship  regards  the  condition  as  a  mild  form 
of  albinism.  Nettleship  has  recently  collected  thirteen  pedigrees  of  subjects  of 
hereditary  nystagmus.  He  divides  them  into  two  groups — (1)  those  with  head 
movements  and  (2)  those  without  head  movements — and  concludes  that  nystagmus 
and  spasmus  nutans  together  are  transmissible  through  either  parent  and  to  either 
sex,  whereas  nystagmus  alone  descends  only  through  unaffected  females  to  males. 

The  writer  has,  however,  under  observation  a  child,  aged  three  years,  in  whom 
nystagmus — horizontal  and  convergent — together  with  lateral  movements  of  the 
head,  were  noticed  at  three  months  of  age.  His  mother's  sister's  eldest  boy  is 
similarly  affected,  and  also  his  maternal  grandfather,  who  traces  the  condition  to 
his  own  grandfather.  The  girls  in  this  family  escape,  but  their  first  male  offspring 
are  affected. 

Congenital  hereditary  nystagmus  tends  to  diminish  in  adult  life,  and  treatment 
can  only  consist  in  improving  visual  acuity  by  means  of  suitable  glasses. 

"  Nystagmus  Myoclonie." — Lenoble  and  Aubineau  describe  a  form  of  congenital, 
familial,  and  hereditary  nystagmus  which  they  regard  as  an  isolated  myoclonus 
confined  to  ocular  muscles.  It  occurs  independently  of  any  other  ocular  or 
auditive  lesion,  and  is  not  necessarily  associated  with  any  mental  or  physical  defect. 

It  is,  however,  in  their  opinion  a  minor  and  mono-symptomatic  variety  of  a 
group  of  myoclonies,  including  the  "  paramyoclonus  of  Friedreich,"  Morvan's 
"  fibrillary  chorea,"  certain  "  electrical  choreas,"  Gilles  de  la  Tourette's  "  tic,"  and 
Unverricht's  "  epileptic  myoclonus,"  in  all  of  which  nystagmus  is  exhibited,  with 
stigmata  of  degeneracy  and  possibly  alteration  in  intelligence.  (See  also  Tics, 
p.  699). 

"  Head-Rolling." — "  Head-nodding  "  should  be  distinguished  from  "  head- 
rolling,"  which  is  a  common  habit  in  infants  under  two  years  of  age.  The  back  of 
the  head  is  firmly  pressed  into  the  pillow,  and  steadily  rubbed  from  side  to  side 
until  the  occiput  may  be  worn  bald.  The  movements  only  occur  when  the  child 
is  lying  down.  The  subjects  are  often  rickety.  The  probable  explanation  is  that 
the  head  sweats,  and  contact  with  a  hot  and  moist  pillow  causes  itching,  which  is 
relieved  by  friction.  A  bran  pillow,  with  a  slight  depression  in  the  centre,  should 
be  provided  instead  of  a  soft  and  downy  one.  Inflammation  of  the  ears  is  sometimes 
the  cause,  but  in  such  cases  fretfulness,  irritability,  and  signs  of  pain,  are  present. 

The  movements  are  obviously  voluntary,  and  so  may  be  distinguished  from 
,  pasmus  nutans  (see  p.  686). 

In  Eclampsia  Nutans  sudden  jerkings  of  the  head  to  and  fro  or  from  side  to 
side  occur  in  series  of  fifty  or  more,  and  are  accompanied  by  a  dazed  look  or 
momentary  unconsciousness.  The  colour  sometimes  changes,  the  pupils  become 
dilated,  the  breath  is  held,  or  a  few  hurried,  irregular  respirations  are  drawn. 

In  Salaam  Spasms  the  body  is  suddenly  bowed  forwards,  and  the  hands  are 
extended,  palms  downwards,  in  front  of  the  face. 

Eclampsia  nutans  and  salaam  spasms  are  forms  of  petit  mal  or  epilepsy. 
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Defective  co-ordination  has  been  held  to  explain  such  affections  as  congenital 
laryngeal  stridor,  spasm  of  the  pylorus  (hypertrophic  stenosis)  or  of  the  cardiac 
sphincter,  causing  dysphagia  (Thomson). 

Even  hypertrophy  of  the  bladder,  associated  with  dilatation  of  the  ureters 
and  hydronephrosis,  and  idiopathic  dilatation  and  hypertrophy  of  the  colon,  have 
been  attributed  to  inco -ordination  in  the  action  of  sphincters  and  detrusors  of 
hollow  viscera. 

Such  explanations  are  not  generally  accepted,  but  they  may  be  partially  true. 

Congenital  Stridor  is  usually  ascribed  to  a  malformation  of  the  epiglottis 
which  overhangs  and  obstructs  the  glottis,  but  the  malformation  may  be  secondary 
to  spasmodic  closure  of  the  vocal  cords,  and  caused  by  the  child's  efforts  to  inspire. 
In  the  writer's  experience,  two  forms  of  congenital  stridor  may  be  distinguished- 
one  is  hoarse,  low-pitched,  and  guttural,  and  due  to  obstruction  by  the  epiglottis  • 
tiie  other  is  high-pitched  and  whistling,  and  depends  on  actual  closure  of  the  glottis' 
Normally  the  vocal  cords  separate  in  inspiration,  but  in  cases  of  congenital 
stridor  this  co-ordination  fails,  and  they  remain  closed. 

The  prognosis  in  congenital  stridor  is  good.  It  ceases  as  a  rule  after  the  first 
year  of  life,  which  would  not  be  the  case  were  malformation  of  the  glottis  the  sole 
cause  (see  also  Chapter  VI.,  p.  292). 

Hypertrophic  Pyloric  Stenosis.— Normally  the  pyloric  sphincter  relaxes  when 
the  gastric  detrusors  are  in  action,  and  in  these  cases  it  is  supposed  to  remain 
obstinately  closed  whilst  the  stomach  makes  prodigious  efforts,  as  shown  by 
peristaltic  waves,  to  drive  its  contents  through. 

The  hypertrophy  of  the  sphincter  in  this  hypothesis  is  the  result  of  spasm,  but  it 
is  urged  that  the  hypertrophy  is  congenital,  and  therefore  unlikely  to  be  produced 
by  spasm  in  ulero.  Many  therefore  regard  the  hypertrophy  as  a  developmental 
freak,  and  impute  the  symptoms  to  actual  stenosis  of  the  pyloric  orifice.  But 
Batten  has  discovered  post  mortem  that  much  hypertrophy  of  the  sphincter  may 
exist  without  clinical  evidence  of  stenosis.  Hence  it  would  seem  that  pyloric 
spasm  does  play  a  part  in  producing  the  symptoms.  Obviously,  the  spasm  of  a 
sphincter  would  be  more  forcible  and  effective  when  the  muscle  is  hypertrophied 
than  otherwise,  and  cases  in  which  there  is  much  hypertrophy  would  be  the  worst. 

On  the  other  hand,  there  appears  to  be  another  and  less  serious  class  of  case 
m  which  hypertrophy  only  occurs  in  accordance  with  the  degree  and  persistence 
of  the  spasm,  and  such  cases  may  be  those  in  which  recovery  takes  place  under 
medical  treatment. 

Miller  and  Willcox  have  shown  that  hypertrophic  pyloric  stenosis  has  nothing 
to  do  with  acid  dyspepsia. 

The  cause  of  the  spasm  is  unknown,  except  that  it  is  in  some  way  related  to  the 
food  administered  (see  Chapter  IV.,  p.  189). 

Spasm  of  the  Cardiac  Sphincter.— Normally  the  act  of  swallowing  opens  the 
cardiac  sphincter.  Thomson  explains  certain  cases  of  dysphagia  in  young 
children  by  supposing  that  co-ordination  between  the  two  processes  is  defective. 

Spasm  of  the  cardiac  sphincter  or  lower  part  of  the  oesophagus  is  a  troublesome 
and  not  uncommon  affection  in  adults.  Suddenly,  in  the  act  of  swallowing  cold 
aerated  fluids,  or  a  morsel  of  ill-masticated  food,  acute  pain  is  felt  beneath  the 
sternum,  and  the  sensation  of  a  hard  ball  rising  in  the  throat.  After  much  effort 
flatus  may  be  expelled  or  the  morsel  of  food  regurgitated,  and  the  symptoms  are 
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relieved,  though  they  may  recur  on  each  attempt  to  swallow  for  a  considerable  time, 
and  hysterical  anorexia  may  be  the  consequence. 

Little  children  are  not  infrequently  brought  to  hospital  with  the  history  that 
they  have  suddenly  declined  to  swallow,  and  scream  at  all  attempts  to  make  them. 
The  difficulty  is  overcome  by  a  little  coaxing  and  persuasion  to  take  food  in  small 
quantities,  but  it  is  possible  that  recollection  of  a  painful  spasm  has  caused  the 
symptoms. 

The  dependence  of  congenital  hypertrophy  of  the  bladder,  with  dilatation  of 
the  ureters  and  hydronephrosis,  upon  inco-ordination  between  the  sphincter  and 
detrusor  muscle,  resulting  in  backward  pressure,  is  hypothetically  possible,  but  the 
presence  of  other  malformations  suggests  a  developmental  rather  than  nervous 
origin  for  these  conditions. 

Congenital  Idiopathic  Dilatation  and  Hypertrophy  of  the  Colon  (Hirschsprung's 
Disease)  is  explicable  by  the  hypothesis  that  inco-ordination  exists  between  the 
sphincter  ani  and  detrusor  muscles  of  the  bowel.  Hypertrophy  of  the  sphincter  ani 
resembling  that  of  the  pylorus  in  hypertrophic  pyloric  stenosis  has  sometimes  been 
found.  But  such  explanations  are  entirely  hypothetical,  though  none  more  plausible 
has  been  suggested. 

Other  congenital  defects  of  co-ordination  of  purely  somatic  origin  are  seen  in 
the  tremors  and  ataxy  due  to  ill  development  of  the  cerebellum,  or  perhaps  of 
the  cerebello-rubro-spinal  system.  They  are  dealt  with  elsewhere  (see  also 
Chapter  XIV.,  p.  786). 

Acquired  Co-ordination  Neuroses. — These  include  stammering  of  the  vocal 
organs,  and  certain  cases  of  enuresis  and  retention  of  urine  attributable  to  inco- 
ordination of  the  bladder  and  its  sphincter. 

They  fall  under  the  heading  Psycho-Somatic  Neuroses. 


3.  NEUROSES  DUE  TO  FAULTY  DEVELOPMENT  OF  CEREBRAL 

CENTRES. 

Aphasia. — Children  as  a  rule  can  say  a  few  words  at  the  end  of  the  first  year. 
At  the  eighteenth  month  they  can  name  most  common  objects  in  one  or  two 
syllables,  and  can  construct  short  sentences.  At  the  age  of  three  years  their 
vocabulary  has  become  much  enlarged,  and  they  should  be  able  to  talk  fairly  well. 
But  some  individuals  are  later  in  acquiring  speech  than  others.  In  rare  instances 
children,  although  obviously  intelligent  and  healthy,  may  not  utter  articulate 
words  until  the  fifth  and  even  the  seventh  year,  but  express  themselves  by  signs 
and  gestures.  They  are  not  backward  in  other  respects,  and  once  they  begin  to 
talk  they  soon  make  up  for  lost  time. 

But  in  the  majority  of  cases  where  no  signs  of  speech  appear  by  the  age  of 
eighteen  months  some  mental  defect  should  be  suspected. 

Backwardness  in  sitting,  standing,  walking,  and  in  taking  notice,  is  usually 
noted  in  such  cases.  But  some  imbeciles  of  the  busy,  restless  type  are  unusually 
active  on  their  legs,  and  interested  for  the  moment  in  all  they  see.  On  this  account 
their  mental  deficiency  may  be  unsuspected,  although  at  the  age  of  three  they  can 
only  make  uncouth  sounds  in  lieu  of  speech. 

Partial  Deafness  may  cause  delayed  speech  and  imperfect  articulation  of  words. 
Absolute  deafness,  congenital  or  acquired,  may  give  rise  to  deaf-mutism.    In  rather 
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more  than  fifty  per  cent,  of  cases  the  deaf-mutism  is  acquired,  and  due  to  otitis 
media  or  (more  rarely)  to  posterior  basic  meningitis,  or  occasionally  to  polio- 
encephalitis. 

Congenital  Deaf-Mutism  is  a  fault  in  development  of  the  centres  of  hearing  or 
auditory  apparatus,  and  is  commonly  a  "  familial  "  affection. 

Congenital  Word  Deafness  as  a  Cause  of  Mutism. — The  term  "  congenital  word 
deafness  "  is  a  misnomer,  for,  although  in  cases  described  as  such  there  is  failure 
to  appreciate  the  significance  of  spoken  words,  the  sense  of  hearing  is  otherwise 
unimpaired.  This  is  shown  by  the  fact  that  musical  and  other  sounds  are  obviously 
perceived.  At  first  the  child  appears  to  be  a  deaf-mute,  taking  no  notice  of  spoken 
words  and  making  no  attempt  to  speak.  But  later  it  may  be  taught  to  repeat 
words  and  sentences  by  ear,  parrot-wise,  without  attaching  any  meaning  to  them 
(echo-lalia).  The  defect  is  not  in  the  auditory  centre,  but  in  the  connection  between 
it  and  the  centres  which  interpret  the  sound  of  words  heard,  for  words  are  repeated 
even  when  whispered. 

Fortunately,  the  visual  centres  can  usually  be  cultivated  in  such  cases  by 
instruction  in  lip  reading.  By  this  method,  as  in  the  case  of  deaf-mutes,  the  patient 
learns  to  connote  the  mechanism  employed  in  uttering  words  with  their  meaning. 

Congenital  Word  Blindness. — It  is  convenient  to  consider  this  condition  in 
association  with  so-called  "  congenital  word  deafness,"  for  the  two  affections  are 
analogous. 

The  congenitally  word-deaf  is  not  deaf,  but  fails  to  appreciate  the  meaning  of 
word  sounds  ;  the  congenitally  word-blind  is  not  blind,  but  is  unable  to  recognize 
the  significance  of  printed  or  written  words  and  letters,  and  sometimes  figures. 

The  defect  in  congenital  word  blindness  is  probably  in  the  connection  between 
the  visual  reception  centres  and  the  higher  centres  which  interpret  printed  and 
written  symbols,  for  the  patient  may  be  able  to  copy  words,  letters,  and  figures, 
although  they  are  meaningless  to  him.  Congenital  word  blindness  varies  in  degree 
from  mere  slowness  and  difficulty  in  learning  to  read  to  complete  alexia.  Visual 
amnesia  may  account  for  milder  cases,  for  there  is  less  difficulty  in  recognizing 
Arabic  numerals  than  Roman  letters,  probably  because  there  are  fewer  of  them  to 
remember.  But  visual  amnesia  can  hardly  account  for  more  complete  cases  of 
alexia,  because  in  these  the  significance  of  symbols  has  never  been  grasped  at  all. 
One  cannot  be  said  to  forget  what  one  has  never  known. 

Congenital  word  blindness  may  be  mistaken  for  mental  deficiency,  or  attributed 
to  defective  eyesight,  but  in  genuine  cases  intelligence  and  visual  acuity  are  normal. 
The  difficulty  is  as  great  in  reading  the  largest  as  the  smallest  type. 

With  perseverance  and  special  training  even  the  worst  cases  of  congenital  alexia 
are  capable  of  considerable  improvement. 

The  auditory  centres  may  be  trained  to  supplement  the  visual,  just  as  in 
congenital  word  deafness  the  visual  supplement  the  auditory,  and  in  most  cases 
of  congenital  alexia  the  auditory  memory  appears  to  be  highly  developed. 

In  the  worst  cases  the  meaning  of  letters,  words,  and  numerals,  may  be  learnt 
by  tracing  them  in  the  air  or  on  paper,  or  by  use  of  the  Braille  raised  type. 
Thus  the  muscular  and  tactile  senses  are  requisitioned  in  order  to  overcome  the 
defect. 

Idioglossia  is  probably  due  to  defective  development  of  the  centres  of  hearing 
and  their  connections.     It  will  be  considered  under  Defects  of  Speech. 
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Loss  of  Acquired  Speech  may  be  due  to  deafness  from  various  causes  already 
mentioned.  Temporary  motor  aphasia  is  not  uncommon  in  severe  cases  of  chorea, 
especially  in  the  paralytic  variety  of  that  disorder.  It  may  persist  for  many  weeks, 
or  even  months,  but  recovery  is  invariable.  Neurotic  children  may  be  temporarily 
stricken  dumb  by  fright,  and  a  child  who  has  just  learnt  to  talk  may  lose  the  power 
in  consequence  of  some  severe  and  prostrating  illness,  and  be  compelled  to  learn 
again.  Aphasia  due  to  gross  cerebral  disease  (hemorrhage,  occlusion  of  vessels,  etc.) 
is  rarely  permanent  in  young  children,  because  the  speech  centres  on  the  right 
survive,  and  take  on  the  function  of  those  damaged  on  the  left  side.  A  syphilitic 
child  aged  between  three  and  four,  who  was  under  the  writer's  care,  became 
aphasic  and  hemiplegic  on  the  right  side.  She  recovered  speech  and  use  of  limbs 
in  a  few  months,  but  a  year  later,  during  an  attack  of  pertussis,  a  paroxysm  was 
followed  by  left-sided  hemiplegia  and  aphasia,  which  remained  permanent. 

Mental  Defects  and  Congenital  Cerebellar  Ataxia,  due  to  mal-development 
of  the  cortex  cerebri  and  cerebellum,  are  dealt  with  in  Chapter  XIV., 
p.  856 


B.  SOMATOPSYCHIC  OR  PSYCHO-SOMATIC  FUNCTIONAL  NEUROSES. 

1.  DISORDERS  OF  SLEEP. 

Insomnia. — Normal  infants  up  to  the  eighth  or  ninth  month  of  age  spend 
most  of  the  twenty-four  hours  in  sleep.  Towards  the  end  of  the  second  year  about 
twelve  hours  at  night  and  from  one  and  a  half  to  two  hours  by  day  are  given  to 
sleep.  From  the  second  to  the  fourth  year  twelve  hours  at  night  and  about  an 
hour's  sleep  by  day  are  sufficient.  From  the  fourth  year  until  puberty,  nine  to  eleven 
hours  by  night  is  an  average  allowance.  But  some  need  far  more  sleep  than  others. 
The  sluggard  must  "  slumber  again  "  if  he  is  ever  to  be  wide-awake  and  useful. 
A  healthy  child  will  obtain  as  much  sleep  as  it  requires  if  given  opportunity  and 
trained  in  regular  habits.  Otherwise,  even  a  healthy  infant  may  give  trouble  by 
keeping  awake  at  inconvenient  hours.  The  cause  of  recent  insomnia  in  a  previously 
healthy  child  may  be  indigestion  from  improper  food  or  overfeeding,  hunger,  pain 
of  any  kind,  irritating  cutaneous  disorders,  an  uncomfortable  bed  or  night  clothing, 
unhealthy  condition  of  the  house  or  bedroom,  over-excitement,  and  febrile  affections. 
Insomnia  in  neurotic  infants  may  depend  on  similar  causes,  but  the  infants  are 
specially  susceptible  to  them.  The  neurotic  infant  is  always  a  bad  sleeper ;  he  is 
with  difficulty  sent  to  sleep  and  readily  awakened.  He  defies  comforters,  rockers, 
and  lullabies,  and  enriches  the  vendors  of  elixirs,  soothing  syrups,  and  teething 
powders.  The  causes  enumerated  need  only  exist  in  miniature  to  deprive  him  of 
rest.  Frequently  they  can  hardly  be  said  to  exist  at  all ;  nervous  irritability  or 
general  hyperagsthesia  to  stimuli  is  to  blame. 

Much  depends  upon  firmness  of  management.  The  baby  has  to  learn  that  the 
cot  is  his  sleeping-place,  and  not  his  nurse's  arms,  but  the  cot  should  be  made  com- 
fortable and  attractive.  He  should  become  accustomed  to  slight  noises,  and  to  the 
presence  of  light,  though  not  glaring  light,  in  the  sleeping-room . 

As  to  position,  most  children  can  be  trained  to  lie  indifferently  on  the  right 
or  left  side  or  on  the  back,  but  neurotic  children  often  have  individual  peculiarities 
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in  the  matter  which  have  to  be  respected.  They  adopt  the  attitude  which  suits 
them  best.  Many  throughout  life  cannot  sleep  on  the  right  side,  although  this 
position  is  favoured  by  the  majority.  The  reason  is  probably  that  the  heart  in 
neurasthenics,  as  Clifford  Allbutt  has  pointed  out,  is,  like  other  internal  organs, 
unduly  mobile.  It  falls  over  to  the  right  when  the  patient  lies  on  that  side,  and 
causes  a  sense  of  weight  and  oppression  which  prevents  sleep.  Generally  speaking, 
the  attitude  adopted  is  devised  to  supply  warmth  and  support  to  the  epigastrium. 
The  child  often  lies  semiprone  on  the  left  side,  with  his  knees  drawn  up  and  hugging 
a  pillow  to  his  abdomen.  This  need  for  epigastric  warmth  and  pressure  in  order  to 
secure  sleep  is  implied  in  a  dictum  of  Hieronymus  Cardanus,  the  sixteenth-century 
physician  :  "  Always  go  to  sleep  with  the  hand  on  the  pit  of  the  stomach."  Some 
peculiar  attitudes  during  sleep  are  significant  of  cardiac  or  respiratory  embarrass- 
ment. In  other  conditions,  whether  due  to  heart  disease,  naso-pharyngeal 
obstruction,  asthma,  or  flatulent  distension,  the  patient  can  only  sleep  when  sitting 
up  or  with  the  head  elevated  on  pillows.  Restlessness  and  disturbed  sleep  are 
more  common  than  actual  insomnia  in  infants.  In  later  childhood,  cold  feet  and 
chronic  indigestion,  or  mental  and  physical  fatigue,  may  cause  true  insomnia. 
Fatigue  promotes  sleep  in  a  healthy,  but  prevents  it  in  a  neurotic,  child. 

Somniloquy  is  not  uncommon  in  active-minded  children.  Some  whilst  dropping 
off  to  sleep  talk  to  themselves  or  their  dolls,  or  go  through  imaginary  games  and 
lessons.  Some  will  even  answer  questions  and  carry  on  conversation  during  sleep, 
but  their  utterances  are  irrelevant  and  "  delphic,"  and  they  remember  nothing  of 
them  next  day.  Parents  should  be  warned  against  cultivating  this  faculty  when  it 
exists  in  their  infant  oracles. 

Teeth-Grinding  occurs  almost  always  during  sleep.  It  rarely  happens  in  waking 
hours  except  in  imbeciles  and  in  naughty  children  who  practise  it  in  order  to  annoy 
their  elders.  In  imbeciles  the  teeth  may  become  bevelled  or  worn  flat  by  constant 
attrition.  This  habit  during  sleep  is  much  more  common  in  neurotic  than  in  normal 
children,  and  is  the  result  of  dreams  set  up  by  any  form  of  peripheral  irritation, 
as  in  the  case  of  dreams  in  general.  Severe  local  pain  in  the  shape  of  toothache 
or  earache  is  probably  not  the  cause,  because,  although  teeth-grinders  may  be 
restless  and  wake  screaming  in  night  terrors,  they  do  not  as  a  rule  wake  com- 
plaining of  toothache  or  any  kind  of  pain.  It  is  not  a  sign  of  pain  in  imbeciles, 
but  a  source  of  gratification.  It  is  a  common  symptom  in  meningitis  and  other 
gross  cerebral  diseases  during  the  periods  of  unconsciousness  which  precede  the 
final  stage  of  coma,  but  does  not  occur  in  intervals  of  consciousness,  although 
headaches  may  be  excruciating.  Teeth-grinding  is  also  a  well-known  symptom  of 
gout  in  adults  who  sleep  badly  and  suffer  from  night  terrors,  though  not  from 
toothache.  Probably,  therefore,  teeth-grinding  during  sleep  does  not  indicate  local 
pain,  but  is  a  manifestation  of  a  distressing  dream  in  which  anger  or  rage  is  the 
leading  feature.  For  teeth-grinding  is  a  primitive  exhibition  of  these  emotions. 
Its  former  significance  is  lost  in  imbeciles.  Its  occurrence  in  dreams  may  be 
atavistic,  for  in  dreams  we  are  reduced  in  some  respects  to  aborigines.  Gastro- 
intestinal disorder  is  perhaps  the  most  frequent  cause,  and  the  popular  belief  that 
teeth-grinding  is  a  symptom  of  worms  is  occasionally  correct. 

Night  Terrors  and  Nightmare. — The  difference  between  night  terrors  and 
nightmare  is  only  one  of  degree,  and  this  depends  on  the  temperament  of  the 
dreamer.  Neurotic  children  suffer  from  night  terrors,  and  normal  children  from 
nightmares.     A  stolid,  unimaginative  child  may  overeat  himself  and  awake  scream- 
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ing  at  night,  but  he  is  easily  satisfied  that  "  it  is  only  a  dream,"  goes  to  sleep  again, 
and  is  none  the  worse  next  day.  The  neurotic  child,  however,  is  rendered  tempor- 
arily insane  by  the  vividness  and  horror  of  his  hallucination,  he  may  suffer  severely 
from  emotional  shock  at  the  time,  and  is  sometimes  haunted  day  and  night  by  dread 
of  its  repetition.  Typical  night  terrors  are  usually  described  in  children  between 
three  and  eight  years.  Older  children  may  suffer  from  them,  but  one  is  com- 
paratively seldom  called  to  treat  them  on  this  account. 

The  attack  occurs  almost  always  within  the  first  three  hours  of  sleep.  Except 
in  cases  of  febrile  disturbance,  recurrent  attacks  in  a  single  night  are  rare,  but  they 
may  be  repeated  on  many  consecutive  nights,  or  at  weekly,  monthly,  or  longer 
intervals.  Piercing  screams  are  heard,  and  the  child  is  found  sitting  up  in  bed  or 
crouching  in  a  corner  of  the  room  with  hands  outstretched  as  if  to  shield  himself. 
Sometimes  he  is  trying  to  get  out  of  the  window  or  to  open  the  door,  and  he  may 
escape  from  the  room  and  run  screaming  down  the  staircase.  His  face  expresses 
wildest  alarm,  his  eyes  are  widely  opened  with  pupil  dilated,  and  he  gazes  intently 
in  the  direction  of  the  apparition  which  frightens  him.  He  often  gives  a  clue  to 
its  nature  by  shrieking  "  Black  faces  !"  "  Horrid  man  !"  or  some  such  exclamation. 
He  may  cling  instinctively  to  anyone  within  reach,  but  does  not  at  first  look  at 
or  recognize  persons.  His  attention  is  fully  taken  up  by  the  imaginary  object  of 
his  fears.  The  period  of  terror  lasts  from  a  few  minutes  to  half  an  hour.  The  child 
presently  recognizes  his  surroundings,  but  he  sweats  and  trembles,  turns  pale,  and 
seems  utterly  shocked  and  exhausted.  He  will  beg  not  to  be  left  alone  in  the  dark 
again,  and  that  his  hand  may  be  held.  He  soon  dozes,  but  sobs  and  starts  for  a 
time  before  sleep  becomes  sound.  Sometimes  at  the  end  of  an  attack  he  passes  a 
large  quantity  of  pale  urine,  but  more  frequently  he  has  wetted  the  bed  or  the  floor 
during  the  stage  of  excitement. 

Next  day  there  is  usually  some  recollection  of  what  has  occurred,  but  in  some 
cases,  even  when  the  child  has  sprung  out  of  bed,  and  may  have  answered  questions 
more  or  less  rationally,  he  has  never  been  really  awake,  and  he  seems  to  remember 
nothing  about  it  subsequently.  Older  children  may  seem  to  have  forgotten  their 
dreams,  either  because  they  are  ashamed  to  speak  about  them  or  because  they  are 
too  horribly  complex  for  verbal  description. 

Silbermann  drew  a  distinction  between  idiopathic  and  symptomatic  night 
terrors.  The  former,  he  held,  consisted  in  transitory  visual  hallucinations  due  to 
an  abnormally  excitable  brain  ;  the  latter,  in  sensations  of  distress  arising  from  diges- 
tive disturbance  acting  through  the  agency  of  the  vagus  nerve  and  giving  rise  to 
dyspnoea.  But  the  distinction  is  too  narrow.  Visual  hallucinations  are  certainly 
commonest  in  young  children,  but  other  hallucinations,  such  as  those  of  hearing 
and  common  sensations,  may  occur  in  night  terrors.  Dyspnoea  will  certainly  give 
rise  to  night  terrors,  but  the  dyspnoea  may  be  due  to  other  causes  than  indigestion. 

It  is  probable  that  all  dreams  and  night  terrors  are  symptomatic  in  being 
reactions  to  dimly-felt  bodily  sensations  or  stimuli.  They  are  idiopathic  in  the 
sense  that  the  reactions  to,  or  interpretations  of  the  sensations  which  give  rise  to 
them  are  peculiar  to  the  individual.  Such  idiopathy  is  represented  in  the  nature 
of  the  dream  itself  and  in  its  effect  upon  the  dreamer.  Exceptions  may  be  taken 
to  the  view  that  all  dreams  are  symptomatic  on  the  ground  that  the  nature  of  the 
dream,  when  it  can  be  ascertained,  seems  to  have  little  or  no  relation  to  the  stimulus 
which  is  supposed  to  excite  it.  Why  should  indigestion,  for  instance,  provoke  visions 
of  hideous  faces,  or  of  a  gigantic  toothbrush  bristling  with  hostile  intentions,  instead 
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of  sensations  of  mere  pain  or  discomfort  ?  Perhaps  the  explanation  is  that,  in  the 
semi-consciousness  which  obtains  in  dreams,  a  peripheral  stimulus  of  any  kind  acts 
as  a  master-key  which  unlocks  any  storehouse  of  past  impressions  and  sets  them  free. 
The  ugly  face  or  gigantic  toothbrush  dangling  as  an  advertisement  over  a  shop 
has  excited  only  passing  curiosity  by  day,  but  at  night  the  awakened  mental  picture 
of  it  is  disturbed  by  incongruous  associations  of  ideas  and  invested  with  malignant 
attributes.  For  in  night  terrors,  as  in  hysteria  and  delusional  insanity,  our  ideas, 
impressions,  and  memories,  are  emancipated  from  control  by  judgment,  sense  of 
proportion,  reason,  and  experience.  The  peripheral  stimulus  is  no  doubt  unpleasant 
in  character,  and  the  dream  becomes  so  too.  Even  a  trivial  event  or  experience 
by  day  may  become  a  terror  by  night.  But  should  the  experience  have  excited 
alarm  at  the  time,  its  after-effects  will  be  quadrupled  in  dreams.  Hence  night 
terrors  are  always  worst  in  nervous,  timid  children. 

Young  children  often  give  a  clue  to  the  nature  of  their  dreams  by  their  ex- 
clamations, but  this  is  not  always  so.  A  boy  of  seven  would  regularly  wake  the 
household  by  shrieking,  "  It's  that  corking  thing  again  !"  He  vouchsafed  no 
further  details,  but  possibly  the  sight  of  some  complicated  piece  of  machinery  had 
once  alarmed  him  and  figured  in  his  dreams.  The  prominent  features  of  repeated 
night  terrors  in  similar  cases  known  to  the  writer  have  been,  "  A  house  with  blind 
eyes "  (i.e.,  with  blocked-up  windows),  "  A  flapper "  (talc  ventilator),  and 
"  A  bomp  "  (fur  foot-warmer).  Night  terrors  of  this  kind  are  not  symptomatic 
of  any  morbid  condition  in  particular,  but  others  are  highly  suggestive  of  a  specia  1 
cause. 

Dyspnoea,  whether  produced  by  naso -pharyngeal  obstruction,  by  asthma,  by  a 
distended  stomach,  by  burying  the  head  in  a  pillow,  or  by  an  ill-ventilated  bedroom, 
is  responsible  for  dreams  of  being  overwhelmed  by  avalanches  or  tidal  waves. 
Actual  restriction  of  movement  accounts  for  the  paraplegic  form  of  night  terrors 
in  which  one  is  on  the  point  of  being  overtaken,  but  cannot  stir  a  step.  Dreams 
of  bleak  and  lonely  Arctic  regions  and  polar  bears  may  arise  from  feeling  cold. 
Dreams  of  flying  and  of  falling  into  a  bottomless  abyss  suggest  labyrinthine  vertigo. 
Severe  bodily  pain  does  not  excite  dreams.  It  either  prevents  sleep  altogether  or 
awakes  the  patient. 

Visual  and  auditory  hallucinations  are  commonly  associated  with  febrile  dis- 
turbance. But  pyrexial  hallucinations  are  more  variable  and  lasting  than  those 
of  ordinary  night  terrors.  Auto-intoxication  may  account  for  febrile  delirium, 
and  also  for  certain  cases  of  night  terrors  associated  with  constipation,  the  poison 
generated  having  similar  effects  to  those  produced  by  the  belladonna  group. 

Goodhart  and  Still  found  a  rheumatic  percentage  in  seventeen  out  of  thirty-seven 
cases  of  night  terrors,  and,  as  previously  mentioned,  teeth-grinding,  which  is  a  form 
of  night  terror,  is  a  common  symptom  of  gouty  dyspepsia.  But  the  rheumatic  or 
gouty  diathesis  and  the  neurotic  are  closely  allied,  and  night  terrors  are  perhaps 
more  significant  of  the  neurotic  temperament  than  of  latent  rheumatism  or  gout. 
It  is  true  that  night  terrors  are  extremely  common  in  chorea,  but  usually  in  cases 
which  show  least  manifestation  of  articular  or  cardiac  rheumatism. 

Enuresis  and  night  terrors  are  often  associated.  In  such  cases  adenoid  vegeta- 
tions, or  hyper-acidity  of  the  urine,  or  coli-uria,  may  be  suspected. 

Prepubertal  Migraine  as  a  Cause  of  Night  Terrors. — In  children,  usually  upwards 
of  six  years  of  age,  the  hallucinations  may  take  a  peculiar  form  well  described 
by  Dickens  as  "  an  interminable  sort  of  rope-making,  with  long,  minute  filaments 
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for  strands,  which,  when  they  were  spun  round  together  close  to  my  eyes,  occasioned 
screaming." 

Such  dreams  of  mazy  webs  in  intricate  movement,  or  of  indistinct  gyrating 
objects  which  grow  monstrous  or  dimmish  in  size  as  they  alternately  approach 
and  move  from  the  field  of  vision,  are  probably  of  the  nature  of  migrainous  auras, 
for  sufferers  from  migraine  have  often  experienced  them  in  early  life. 

Day  Terrors  (Pavor  Diurnus). — Day  terrors  are  more  rare  than  night  terrors, 
but  the  symptoms  are  much  the  same.  The  attacks  usually  occur  in  children 
aged  between  four  and  six  years.  Suddenly,  whilst  apparently  wide-awake  or  in 
the  midst  of  play,  the  child  will  break  off  and  rush  for  protection  to  someone  in  the 
room,  shrieking,  "  It's  something  black  !"  or  "  I  can't  see  !"  or  "  A  fly's  buzzing 
in  my  ear  !"  or  "  Someone  is  after  me  !"  Consciousness  of  surroundings  is  main- 
tained, but  terror  is  intense.  An  attack  usually  lasts  a  few  minutes,  and  sometimes 
ends  in  a  burst  of  weeping.  Eventually  the  child  sobs  itself  to  sleep,  and  often  wakes 
subsequently  with  a  headache.  The  attacks  may  occur  in  the  same  subject  both  by 
night  and  by  day.  The  hallucinations  may  be  of  sight  or  hearing.  Sometimes 
they  seem  to  be  due  to  vertigo,  for  the  cry  is,  "  I  am  giddy !"  or  "  The  houses  and 
trees  are  falling  on  me  !" 

Probably,  as  suggested  in  some  form  of  night  terrors,  a  migrainous  aura  may 
be  the  cause  of  the  symptoms,  but  they  may  also  depend  on  disease  of  the  labyrinth. 
In  younger  children  paroxysms  of  screaming  without  apparent  cause  seem  to  be 
akin  to  day  terrors.  In  some  cases  constipation  due  to  atony  of  the  bowel  has 
seemed  to  be  the  cause.  Still  has  attributed  day  terrors  to  mucous  colitis  and 
rheumatism.  The  relationship  between  night  and  day  terrors  and  epilepsy  has  to  be 
considered. 

Epileptics  may  of  course  be  subject  to  night  terrors,  but  the  subjects  of  night 
terrors  in  their  most  aggravated  form  are  rarely  epileptics.  It  is  possible  also,  as 
in  an  instance  known  to  the  writer,  that  true  nocturnal  epilepsy  may  be  mis- 
taken for  night  terrors,  and  the  supposed  sequence  of  events  may  thus  be 
explained. 

Epilepsy,  however,  may  be  excited  by  fright  and  emotional  shock,  whether 
sudden  or  prolonged ;  and  as  such  conditions  are  fully  supplied  by  severe  and  re- 
peated night  terrors,  the  possibility  that  night  terrors  may  be  an  occasional  cause 
of  epilepsy  cannot  be  excluded. 

Yet  night  terrors  and  day  terrors  are  far  more  closely  related  to  hysteria, 
hystero-epilepsy,  narcolepsy,  and  day  somnambulism,  than  to  epUepsy  itself.  The 
significance  of  day  terrors  is  graver  in  this  respect  that  than  of  night  terrors  alone. 
The  "  terror  "  in  some  cases  resembles  an  epileptic  aura,  but  the  writer  has  only 
known  one  instance  in  which  a  day  terror  was  the  prelude  to  convulsions  and 
unconsciousness.  The  patient,  an  hysterical  girl  aged  six,  had  repeated  night  and 
day  terrors  for  several  years,  but  was  convulsed  on  one  occasion  only.  Her  brother 
suffered  from  day  somnambulism. 

Treatment  of  Disorders  of  Sleep. — Insomnia  and  disturbed  sleep  in  infants 
should  not  be  treated  by  anodynes  and  hypnotics  without  attempts  to  detect  and 
remove  the  cause.  Hunger  and  indigestion  from  unsuitable  diet,  under-  or  over- 
feeding, are  to  be  first  excluded.  The  hygiene  of  the  bedroom,  comfort  or 
discomfort  of  night  apparel  and  bedding,  need  attention.  Common  local  causes 
are  earache,  cutaneous  irritability,  and  painful  dentition,  but  the  latter  is  most 
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frequently  due  to  catarrh  or  digestive  disorder.  Pyrexia  from  any  cause  will 
prevent  or  disturb  sleep. 

Hydrarg.  c.  creta  or  pulv.  rliei  c.  soda  may  be  given  when  the  bowels  are  de- 
ranged. Liquor  ammon.  acetatis  and  spir  setheris  nit.  are  useful  remedies  for 
catarrh.  When  pain  is  present,  Dover's  powder  or  paregoric  should  be  used  in 
approximate  doses. 

Night  terrors  should  be  treated  on  similar  principles,  bearing  in  mind  the 
peculiar  temperament  of  the  child  who  suffers  from  them.  They  are  always  evidence 
of  mental  and  bodily  ill-health.  Removal  of  adenoids  and  tonsils,  intestinal  mucus, 
threadworms,  and  scybala,  correction  of  refraction  errors,  anti-rheumatic  remedies, 
and  tonics,  will  not  in  all  cases  provide  a  cure.  It  is  necessary  also  to  correct  morbid 
tendencies  to  dwell  on  horrors  seen  and  unseen,  to  protect  active  and  sensitive,  as 
well  as  dull,  brains  from  educational  overpressure,  and  to  shield  nervous  children 
as  far  as  possible  from  thoughts,  words,  and  deeds,  which  are  calculated  to  increase 
their  emotional  instability. 

A  dose  of  5  to  10  grains  of  bromide  of  potassium  or  sodium,  given  an  hour  or 
so  before  bedtime,  is  often  sufficient  to  insure  a  night's  rest ;  chloral  hydrate  (2J 
to  5  grains)  may  be  added  when  there  is  much  nervous  instability.  Bromides  may 
also  be  given  by  day  in  combination  with  bismuth,  gentian,  rhubarb,  or  castor- 
oil,  in  gastro-intestinal  disorders  ;  with  ferri  et  ammon.  cit.  in  anaemia  ;  with 
strophanthus,  digitalis,  citrate  of  caffeine,  when  cardiac  stimulants  are  required  ; 
or  with  nux  vomica,  hypophosphites,  and  cod-liver-oil,  in  debility.  Aceto-salicylic 
acid  or  salicylate  of  quinine  are  valuable  in  rheumatic  cases.  Citrate  of  potash 
often  acts  well  in  cases  of  nervous  diarrhoea,  and  is  also  useful  when  night  terrors 
are  associated  with  enuresis  and  the  presence  of  highly  acid,  concentrated  urine 
or  with  coli-uria.  It  is  almost  unnecessary  to  add  that  children  who  are  afraid  of 
the  dark  should  be  allowed  the  consolation  of  a  night-light.  It  is  also  to  be  re- 
membered that  many  a  night  terror  in  young  children  has  its  origin  in  shadows  on 
the  wall. 

Somnambulism  is  often  associated  with  night  terrors,  but  may  occur  indepen- 
dently in  children  upwards  of  five  or  six  years  of  age.  Sleep-walking  in  any  case  is 
indicative  of  an  overwrought  brain.  It  occurs  in  epileptics  and  in  their  families, 
but  there  is  no  necessary  relationship  between  somnambulism  and  epilepsy.  The 
habit  may  be  prevented  by  wearing  a  belt  at  night  fastened  at  the  back,  and 
having  a  ring  attached,  through  which  a  bandage  should  be  passed  and  tied  beneath 
the  bed.  The  bandage  should  not  be  tight  enough  to  restrict  movements  in  bed 
nor  loose  enough  to  allow  excursions  outside. 


2.  DREAMY  MENTAL  STATES. 

Most  persons  of  the  poetic,  artistic,  literary,  and  philosophic  type  have  been 
subject  in  early  life  to  fits  of  reverie  and  absorption  in  which  they  are  lost  to  the 
world  whilst  engaged  in  vain  imaginings.  Some  seem  to  have  the  power  to  conjure 
up  at  will  spirits  from  the  vasty  deep,  or  visions  in  accordance  with  the  mood  and 
fancy  of  the  moment. 

Voluntary  indulgence  in  the  habit  is  not  harmful  except  from  an  educational 
point  of  veiw.      But  dreamy  mental  states  may  be  involuntary  and  associated 
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with  signs  of  mental  exhaustion.  Danger-signals  are  changes  in  disposition, 
irritability,  fits  of  passion,  gloominess,  lethargy,  forgetfulness  and  inattention, 
headache,  disturbed  sleep,  spasmodic,  and  involuntary  movements.  In  some  cases 
dreamy  mental  states  are  attended  by  ill-defined  dread  or  an  inexplicable  horror 
of  surroundings.  Claustrophobia,  agoraphobia,  a  painful  sense  of  unreality  of 
personal  existence  and  identity,  a  loss  of  sense  of  space,  time,  and  orientation,  may 
be  accompaniments. 

"  I  feel  as  if  it  wasn't  me,"  said  a  child,  aged  eleven,  when  asked  to  describe 
her  sensations  to  the  writer.  Adults  complain  of  a  distressing  feeling  of  banality, 
of  pre-existence  and  of  prescience,  and  also  of  hallucinations  of  sight,  hearing,  smell, 
and  taste,  in  connection  with  dreamy  mental  states.  Evidence  of  this  in  children 
is  chiefly  based  on  confessions  in  after-life.  Children  of  the  age  of  eight  to  twelve 
will  not  as  a  rule  own  to  sensations  of  the  kind,  lest  they  should  be  called  silly, 
whilst  younger  ones  can  only  show  that  they  are  frightened,  without  explaining 
why. 

Fits  of  reverie  and  absent-mindedness  should  not  be  regarded  merely  as  bad 
habits  or  moral  offences,  although  it  is  true  that  a  sharp  word  or  sudden  shake 
may  check  them  at  their  onset.  They  may  be  indications  of  impending  cerebral 
exhaustion.  Intelligent  teachers  can  usually  distinguish  them  from  wilful  inatten- 
tion and  obstinacy. 

Petit  mal  and  epilepsy  are  no  doubt  related  to  dreamy  states,  but  the  subjects 
of  dreamy  states  are  rarely  genuine  epileptics.  So-called  "  post-epileptic  somnam- 
bulism "  and  automatism  are  seldom  preceded  by  a  typical  epileptic  fit.  They 
are  examples  of  "  highest  level  "  seizures,  and  dreamy  mental  states  seem  to  be  so 
too.  Petit  mal  may  be  mistaken  for  mind-wandering,  but  in  the  former  the  child 
is  usually  quite  unaware  of  any  gap  in  consciousness — finishes  a  sentence,  answers 
a  question,  or  goes  on  with  his  occupation,  as  if  nothing  had  happened  ;  whereas  in 
the  latter  he  is  quite  conscious  of  having  been  "  wool-gathering  "  when  abruptly 
taken  to  task  for  this  offence.  Moreover,  in  petit  mal,  there  is  usually  a  change 
of  colour,  a  momentary  facial  twitch,  or  a  stagger,  besides  a  vacant  stare,  to 
guide  us. 

Hysterical  Somnambulism. — Without  condemning  dreamy  mental  states  whole- 
sale as  morbid,  they  must,  when  frequent  and  excessive,  arouse  suspicion  of 
impending  mental  trouble  or  hysteria. 

They  are  but  one  stage  removed  from  the  "  hysterical  somnambulism  "  of 
Janet,  a  condition  in  which  the  attacks  have  nothing  convulsive  about  them,  but 
are  a  species  of  waking  dream  in  which  past  experiences  are  lived  through  again 
and  enacted  with  minutest  detail.  For  example,  a  boy  aged  fourteen  was  ad- 
mitted to  hospital  on  account  of  fits  of  uncertain  nature.  During  an  attack  he 
would  become  unconscious  of  surroundings,  and  go  through  an  elaborate  panto- 
mime of  seizing  and  throttling  some  imaginary  being,  shouting  triumphantly 
meanwhile,  "  I've  got  him  !"  "  Say  your  prayers  !"  over  and  over  again.  This 
would  go  on  for  half  an  hour  or  more  ;  he  would  then  fall  asleep,  and  when  ques- 
tioned on  waking,  he  would  say  he  had  had  a  bad  dream  of  a  monkey  which  once 
jumped  on  his  shoulder,  pulled  his  hair,  and  frightened  him. 

Similar  "  monoideic  "  or  "  polyideic  "  somnambulism  may  be  seen  any  day 
in  the  disgraceful  platform  exhibitions  of  professional  music-hall  hypnotists,  and 
it  is  curious  that  such  histrionic  displays  are  only  regarded  as  "  epileptic  "  when 
they  occur  spontaneously  or  in  consequence  of  some  emotional  shock  or  physical 
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injury.  Day  somnambulism,  or  vigilambulism,  as  it  is  sometimes  called,  is  more 
closely  allied  to  hysteria  than  to  epilepsy. 

Dromomania  may  be  a  high-sounding  name  for  playing  "  truant,"  but  different 
causes  of  vagrancy  should  be  recognized.  Imaginative  and  romantic  children  will 
sometimes  roam  in  search  of  adventure.  Some,  like  St.  Teresa,  seek  martyrdom  ; 
and  some,  like  Maggie  Tulliver,  run  away  to  be  gipsy-queens  because' they  do  not 
reign  at  home.  Some  not  only  wander  abroad  at  every  opportunity,  but  account 
for  doing  so  by  inventing  stories  of  ill  usage  and  privation,  in  which  they  may 
appear  to  believe.  Others  (usually  feeble-minded)  seem  to  obey  a  nomadic  instinct 
to  stay  out  and  sleep  out  whenever  they  get  the  chance.  Finally,  there  are  cases 
of  true  day  somnambulism  in  which  there  is  for  a  time  complete  loss  of  memory 
and  personal  identity. 

The  ordinary  truant  is  easily  detected  as  a  rule  by  his  general  demeanour,  and 
by  the  manner  in  which  he  has  occupied  his  time  of  unenforced  leisure.  A  short 
and  sharp  shrift  awaits  him  in  accordance  with  his  deserts.  But  truancy  is  not 
abnormal,  whereas  there  is  a  distinctly  morbid  or  neurotic  element  in  all  the  other 
forms  of  vagrancy  or  dromomania.  It  is  only  the  highly  neurotic  and  sensitive 
schoolboy  who  runs  away  to  escape  punishment  or  persecution.  A  single  escapade 
may  result  from  mere  thoughtlessness  or  from  habits  of  morbid  introspection  and 
selfish  disregard  for  the  feelings  of  others.  When  practised  repeatedly  in  spite  of 
remonstrance,  and  when  associated  with  dishonesty,  untruthfulness,  immorality, 
and  other  acts  of  misbehaviour,  the  question  of  moral  irresponsibility  or  feeble- 
mindedness arises.  All  these  conditions  may  be  passing  phases  of  hysteria  at  or 
about  the  age  of  puberty,  cured  by  temporary  isolation  and  moral  influences. 
When  vagrancy  is  associated  with  evidence  of  feeble-mindedness,  segregation  from 
society  should  be  permanent.  Day  somnambulism  as  a  cause  of  dromomania  has 
already  been  considered.  The  treatment  of  dreamy  mental  states  in  general  depends 
on  recognition  of  their  cause.  When  associated  with  definite  evidence  of  cerebral 
exhaustion,  irritability,  and  hysteria  in  children,  freedom  from  excitement  and 
educational  overpressure,  healthy  mental  and  physical  occupation  in  wholesome 
country  air,  are  the  best  remedies.  But  it  should  be  remembered  that  dulness, 
boredom,  and  monotony,  are  as  provocative  of  hysteria  as  over-excitement  and 
fatigue. 

3.  TICS  AND  HABIT  SPASMS. 

Tics  or  "  Habit  Spasms,"  as  they  are  usually  called,  are  certain  oft-repeated, 
and  seemingly  purposeless,  movements  of  the  face,  head,  body  or  limbs.  They 
are  motor  manifestations  of  psychical  irritability  and  excitability.  Their  occurrence 
implies  super-sensitiveness  and  abnormally  active  response  to  external  and  internal 
stimuli.  They  are  common  in  the  "  unrestrained  "  and  rare  in  the  "  restrained  " 
type  of  neurotic  children.  They  make  their  first  appearance  usually  between  the 
fifth  and  tenth  year,  and  may  persist  to  any  age.  They  are  slightly  more  common  in 
girls  than  boys. 

Etiology. — Predisposing  causes  are  neuropathic  inheritance  and  environ- 
ment, as  in  other  neuroses  which  characterize  the  neurotic  temperament.  Emo- 
tional excitement,  pleasurable  or  otherwise,  mental  and  physical  shock,  strain,  and 
exhaustion,  and  any  condition  that  lowers  general  health,  such  as  chronic  indigestion, 
will  induce  the  psychic  and  nervous  instability  which  are  responsible  for  tics. 
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Exciting  Causes  are  local  and  peripheral  irritation  of  any  kind  affecting  any 
part  of  the  body,  internal  or  external,  but  in  most  cases  the  causes  are  trivial  in 
themselves  and  the  events  outlast  the  causes.  Tics  are  not  evidence  of  masturba- 
tion nor  of  worms. 

Varieties  and  Characteristics  of  Tics. — All  tics  are  at  first  actions  defensive 
and  protective,  half  reflex  and  half  purposive,  against  some  irritating  peripheral 
sensations.  A  blink,  a  sniff,  a  cough,  or  a  wriggle,  for  instance,  are  natural  protests 
against  irritation  of  eye,  naso-pharynx,  or  skin.  But  instead  of  ceasing  after 
having  served  their  purpose,  they  are  repeated  long  after  provocation  has  ceased, 
and  then  become  tics.  An  irresistible  impulse  to  repeat  such  simple  acts  of  self- 
protection  arises,  and  is  gratified  by  their  performance.  But  they  lose  their 
purposive  aim,  and  become  purposeless  and  ineffective  caricatures  of  ordinary 
defensive  acts  and  gestures.  An  occasional  blink  is  replaced  by  a  series  of  futile 
flickerings  of  the  eyelids  ;  a  good  honest  sniff  becomes  a  constant  succession  of 
little  useless  ones.  Clearing  the  throat  is  represented  by  weird  grunts,  snorts,  barks, 
or  yelps.  Sometimes  the  sound  suggests  a  combination  of  cough,  hiccough,  and 
eructation,  in  one.  An  ordinary  gesture  of  dislike  for  some  passing  taste  or  smell 
is  repeated  as  a  hideous  grimace,  in  which  the  eyes  are  tightly  shut,  the  teeth 
shown,  and  the  tongue  lolls  out. 

Sometimes  the  child  seems  to  indulge  in  efforts  to  twist  his  mouth  round  his 
nose  or  ear,  or  moves  his  lips  like  a  munching  rabbit.  Efforts  to  keep  a  loose  cap 
in  place  or  hair  out  of  the  eyes  or  from  tickling  the  neck  will  cause  rapid  corru- 
gation of  the  frontalis,  or  the  child  shakes  his  head  as  though  he  would  shake  it  off. 
A  tight  or  frayed  collar  is  responsible  for  frequent  elevation  of  the  chin  or  twisting 
of  the  head  from  side  to  side.  Elaborate  writhes  and  wriggles  result  from  a  dis- 
comfort caused  by  ill-fitting  clothes.  Abdominal  tics  in  which  the  diaphragm 
descends  five  or  six  times  in  quick  succession,  and  the  abdomen  bulges,  may  he 
similarly  explained.  The  movements  invariably  suggest  to  anxious  parents  that 
the  patient  has  something  alive  inside,  and  inexperienced  practitioners  may  impute 
them  to  pressure  on  the  phrenic  nerves  by  enlarged  glands. 

Locomotor  tics  consisting  in  sudden  hops,  twists,  skips,  jumps,  or  stamping 
on  the  ground,  probably  originate  in  some  defensive  protest  against  a  passing 
local  discomfort. 

Tics  are  divided  in  order  of  severity  into  simple,  in  which  isolated  muscular 
movements  are  practised  ;  co-ordinated,  in  which  the  movements  are  more  elaborate 
and  comlicated  ;  convulsive,  when  particularly  violent  and  spasmodic. 

Psychical  Tic  (Gilles  de  la  Tourette's  Disease)  is  so  called  when,  in  addition  to 
imperative  impulses  to  perform  ridiculous  actions,  there  are  explosive  utterances 
of  obscene  words  (coprolalia)  or  imitation  of  bystanders'  gestures  and  words  (echo- 
kinesis,  echolalia).  The  mental  symptoms  in  the  latter  are,  however,  more  in 
evidence  than  the  motor. 

Distinction  between  Tics  and  Spasms. — Tics  are  not  spasms.  Spasms  are  the 
motor  result  of  local  irritation  somewhere  in  a  spinal  or  bulbo-spinal  arc.  A  spasm 
cannot  be  produced  or  controlled  by  act  of  will ;  its  distribution  is  anatomical, 
not  co-ordinated.  It  is  not  expressive  of  emotion  ;  it  is  not  preceded  by  an  im- 
pulse or  followed  by  a  sense  of  satisfaction.  It  ceases  when  the  irritating  cause 
is  removed.     In  all  these  respects  tics  differ  from  spasms. 

Tics   are    incorrectly  described   as   "Habit  Spasms."     Tics   are   not,    strictly 
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speaking,  habits.    Habits  are  acquired  by  practice,  but  tics  arise  suddenly  ;  yet 
in  time  they  do  become  habits,  and  this  has  an  important  bearing  on  treatment. 

Tics  at  first  are  consciously  performed  as  an  ineffective,  exaggerated  and  absurd 
protest  against  some  passing  local  irritation  ;  but  in  time  they  are  performed  un- 
consciously, and  are  no  longer  preceded  by  irresistible  impulses  and  followed  by 
a  sense  of  satisfaction.  At  this  stage  they  become  habits  which  may  be  continued 
indefinitely.  In  the  first  stage  the  patient  is  aware  of  them,  and  the  impulse  to 
produce  them  is  increased  by  drawing  his  attention  to  them,  and  lessened  by 
distracting  it ;  in  the  second  stage  the  patient  is  unaware  of  their  occurrence,  which 
is  chiefly  when  his  attention  is  distracted,  and  they  may  be  controlled  by  effort 
of  will.  Far  more  commonly,  however,  a  tic  does  not  become  habitual ;  it  ceases  as 
suddenly  as  it  began,  only  to  give  place  to  another.  A  child  rarely  indulges  in 
more  than  one  tic  or  antic  at  a  time.  He  drops  one  only  to  acquire  another,  and 
gloomily  announces  the  fact  at  breakfast  time  to  his  careworn  next  of  kin.  Varia- 
bility is  a  characteristic  of  tics  in  childhood,  and  has  to  be  considered  in  relation 
to  treatment. 

Diagnosis. — It  is  important  to  distinguish  between  tics  and  the  movements 
of  Sydenham's  chorea.  In  chorea  the  facial  movements  are  a  succession  of  normal 
though  exaggerated  expressions  of  emotion  of  every  kind,  quickly  passing,  alter- 
nating and  coinciding  with  each  other.  Frowns  and  grins,  expressions  of  grief, 
terror,  surprise,  mirth,  joy,  anger,  and  so  forth,  come  and  go  in  ceaseless  sequence. 
The  facial  tics  are  not  expressive  of  any  emotion  ;  one  kind  replaces  another,  but 
rarely  occurs  simultaneously.     In  tic  the  patient  simply  "  pulls  faces." 

The  bodily  movements  in  chorea  are  normal  primitive  actions  of  flexion,  ex- 
tension, rotation,  etc.,  though  purposeless,  needlessly  vehement,  alternating  and 
clashing  with  each  other. 

In  tic  the  bodily  movements  are  meaningless,  complicated  motor  tricks,  gestures, 
or  antics,  which  are  but  a  fantastic  parody  of  normal  actions.  As  in  facial  tic,  each 
bodily  tic  continues  until  supplanted  by  another.  In  rare  cases  tics  and  true  chorea 
may  occur  in  the  same  subject,  and  the  diagnosis  may  be  difficult.  As  a  rule  they 
are  easily  distinguished  from  each  other.  Tics  are  not  evidence  of  rheumatism, 
latent  or  otherwise.  The  most  inveterate  "  ticqueur  "  rarely  develops  endocarditis, 
whereas  in  true  chorea  it  is  common. 

Myoclonus  (paramyoclonus  multiplex,  myokymia)  differs  from  the  tics  and 
chorea.  It  is  rare,  but  may  be  met  with  in  children  upwards  of  five  years  of  age. 
It  consists  in  sudden  simple  spasms  of  individual  muscles,  not  groups  of  muscles 
having  associated  action.  Many  muscles  may  be  affected  simultaneously  and 
symmetrically  on  both  sides  of  the  body.  They  are  spasms — unlike  tics — and 
resemble  those  produced  by  electrical  stimulation  of  muscle  nerves.  They  do  not 
resemble  volitional  movements,  and  cannot  be  controlled  by  will.  The  face  is 
rarely  affected.  The  muscular  movements  are  sometimes  accompanied  by  a 
"  susurrus,"  creaking  or  friction  sound,  audible  through  a  stethoscope.  Myoclonus 
is  sometimes  accompanied  by  epilepsy  (Unverricht's  myoklonus  epilepsie)  ;  it  is 
sometimes  a  familial  and  hereditary  affection  (cf.  Nystagmus  myoclonie,  p.  688). 

Imitation  Tics. — True  tics  are  not  the  result  of  mimicry.  If  a  child  in  a  school 
or  institution  begins  to  "  tic  "  or  suffer  from  chorea,  others  will  often  imitate  it, 
but  the  copy  is  always  a  bad  one.     True  chorea  does  not  occur  in  epidemics. 
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Wilful  Tics. — It  should  be  remembered  that  tics  may  sometimes  be  kept  up 
and  practised  by  impish  children  solely  for  the  purpose  of  annoyance  or  to 
gain  some  private  end.  A  boy  aged  eight,  under  the  care  of  Sutherland,  after 
going  through  the  whole  gamut  of  blinking,  grimacing,  hitching  his  shoulders, 
wriggling,  and  writhing,  started — as  in  the  case  previously  mentioned — a  most 
aggravating  form  of  yelping  tic.  The  nuisance  became  so  great  that  the  hospital 
authorities  begged  that  he  might  be  sent  home.  Expostulation  with  the  boy  only 
led  to  floods  of  tears  at  first,  and  no  cessation  of  the  noises.  He  was  only  quiet 
when  asleep.  After  about  ten  days,  however,  it  was  noticed  that  he  only  yelped 
when  left  alone.  He  looked  well  and  cheerful,  and  a  merry  twinkle  in  his  eye 
suggested  method  in  his  madness.  Accordingly,  he  was  shown  a  strong  faradic 
battery,  and  told  that  its  application  would  cure  him  of  making  noises,  but  would 
be  very  painful.  He  heard  the  battery  buzz,  seemed  much  impressed,  and  ceased 
to  yelp  from  that  time  forward. 

Treatment  of  Tics. — Tics  are  psycho-motor  manifestations  of  nervous  in- 
stability, reflections  of  the  patient's  environment,  reactions  to  irritant  stimuli  of 
any  kind.  The  psychical  or  mental  elements  in  the  causation  of  tics  are  of  more 
importance  than  their  outward  or  motor  expression.  A  neurotic  child  of  the  un- 
restrained type  is  always  liable  to  tics  if  his  environment  is  unsuitable.  Some  only 
exhibit  tics  at  school,  and  some  only  when  at  home.  Hard  tasks,  long  lesson 
hours,  teasing,  bullying,  and  nagging,  on  the  one  hand,  late  hours,  too  many  parties 
and  pantomimes,  on  the  other  hand,  may  be  responsible.  In  every  case  the  first 
principle  is  to  secure  a  quiet,  unexciting,  and  generally  wholesome,  mode  of  life  for 
the  child. 

The  treatment  of  the  motor  manifestations  of  tics  differs  in  accordance  with 
the  stage  at  which  the  complaint  has  arrived.  Treatment  appropriate  to  early 
stages  is  inappropriate  to  the  later.  In  the  early  stage,  when  tics  are  consciously 
performed  in  obedience  to  an  overwhelming  impulse,  it  is  worse  than  useless  to 
try  to  check  them  by  scolding  or  any  form  of  punishment,  or  by  a  system  of 
rewards  and  moral  persuasion.  Meige  and  Feindel  regard  tics  as  due  to  volitional 
infirmity  or  weakness  of  will-power  ;  but,  after  all,  the  will  to  resist  may  be  strong, 
but  the  impulse  to  yield  may  be  stronger. 

"  The  evil  done  we  may  compute  ; 
We  know  not  what's  resisted." 

All  ticqueurs  bear  witness  to  the  desperate  struggles  made  to  control  the 
impulses,  and  to  their  attempts  to  circumvent  them  in  various  ways. 

For  example,  a  boy  aged  nine,  who  caused  the  greatest  annoyance  by  uttering 
shrill,  puppy-like  yelps  at  intervals  of  a  few  seconds,  was  told  that  if  he  made  no 
noises  for  a  whole  morning  he  would  be  allowed  to  attend  a  hospital  entertainment 
in  the  afternoon.  For  some  hours  not  a  sound  was  heard  ;  but  a  nurse,  peeping 
round  the  screen  which  surrounded  his  bed,  discovered  the  little  fellow  half 
suffocated,  with  his  head  buried  under  the  pillow,  smothering  his  "  yelps  "  as  well 
as  he  could.  He  was  not  deprived  of  the  promised  treat,  and  the  pleasure  of  it 
caused  him  to  forget  to  yelp  at  the  time,  and  he  seldom  did  so  afterwards. 

Tics  in  the  early,  "  impulsive  "  stage  are  increased  by  drawing  the  patient's 
attention  to  them.  The  treatment  is,  obviously,  to  take  no  notice  of  them,  and  to 
supply  any  kind  of  mental  and  physical  occupation  which  will  distract  the  patient's 
attention  from  them. 
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i  The  tic  "  status,"  in  which  a  variety  of  tics  replace  each  other,  should  be  re- 
garded as  expressive  of  an  overwrought  brain  on  the  verge  of  exhaustion.  If  rest, 
and  freedom  from  worry,  excitement,  and  fatigue,  are  afforded,  the  tics  may  be  left 
to  take  care  of  themselves. 

The  second  stage  of  tics,  in  which  they  become  "  habits  "  no  longer  consciously 
performed  and  in  obedience  to  an  impulse,  needs  treatment  on  opposite  principles. 

At  this  stage  they  can  be  arrested  by  drawing  the  patient's  attention  to  them 
and  encouraging  his  power  of  control.  They  occur  when  the  child  is  off  his  guard 
and  believes  himself  to  be  unobserved,  or  at  moments  of  excitement. 

In  such  cases,  Porot,  Brissaud  and  Pitres  recommend  elaborate  forms  of  moral 
and  physical  drills  and  exercises.  Porot  would  train  the  child  to  stand  like  a 
statue  before  a  looking-glass,  and  teach  it  not  to  wince  or  jump  when  pricked  ot 
tickled  or  when  bright  objects  are  suddenly  brought  close  to  the  eyes. 

Such  procedures  are  only  admissible  when  tics  have  become  "  habitual,"  and 
it  is  ascertained  by  observation  that  mere  attention  is  sufficient  to  control  them. 

Treatment  of  Local  Causes  of  Irritation. — Tics  are  suggested,  not  caused,  by 
local  irritation.  A  spasm  ceases  when  the  local  cause  of  irritation  is  removed.  A 
tic  may  long  outlast  the  irritation  which  suggested  it.  A  facial  twitch  or  blepharo- 
spasm which  is  cured  at  once  by  removal  of  a  local  irritant — e.g.,  a  decayed  tooth — 
is  not  a  tic  at  all. 

It  is  customary  in  all  cases  of  tic  to  search  for  and  correct  every  minor  abnor- 
mality of  eyes,  nose,  throat  and  mouth,  or  prepuce,  which  may  possibly  produce 
local  irritation .  But  when  the  most  fastidious  standards  of  perfection  in  all  these 
departments  have  been  satisfied,  it  often  happens  that  the  tics  are  worse  than  ever. 
Specialists  claim  to  cure  the  particular  form  of  tic  which  appears  to  come  within 
their  province,  but  are  seemingly  unaware  of  the  variability  of  tics  and  their 
tendency  to  replace  each  other.  A  child  may  cease  to  blink,  not  because  an  in- 
finitesimal error  of  refraction  has  been  corrected,  but  because  some  vague  bodily 
discomfort  has  suggested  another  form  of  tic. 

True  tics  are  not  cured  by  correction  or  removal  of  minor  and  trivial  sources 
of  irritation.  At  the  same  time  any  serious  defect  in  the  shape,  for  instance,  of 
conjunctivitis,  ametropia,  adenoid  vegetations,  decayed  teeth,  which  naturally 
lowers  general  health,  should  on  no  account  be  neglected.  A  mild  form  of  follicular 
conjunctivitis  frequently  causes  blinking,  which  in  such  cases  is  a  spasm,  not  a  tic. 

Imitation  tics  should  be  stolidly  ignored,  or,  if  necessary,  treated  by  firmness 
and  douches  of  cold  water. 

When  there  is  much  mental  excitement  and  irritability,  bromides  should  be 
given  to  secure  sleep  and  prevent  night  terrors.  Antipyrin,  in  3-  to  5-grain  doses, 
is  sometimes  useful.  Arsenic  and  hypophosphites  with  or  without  iron  and  cod- 
liver-oil  serve  as  tonics.    Constipation  and  other  digestive  disorders  need  attention. 


4.  CONVULSIONS  AND  EPILEPSY. 

A  convulsion  is  defined  by  Hughlings  Jackson  as,  "  A  sudden  excessive  discharge 
of  many  nervous  arrangements  representing  movements  at  once,  or  nearly  together, 
because  the  cells  subserving  such  movements  have  become  highly  unstable." 

Such  instability  may  be  due  (1)  to  some  inherent  morbid  condition  of  neuronic 
cells  which  leads  them  to  disoharge  superfluous  energy  from  time  to  time,  much  as 
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an  automatic  flushing  tank  empties  itself  when  full.  Convulsions  or  epilepsy  are 
called  "  idiopathic  "  in  such  cases.  (2)  The  instability  may  be  acquired.  The 
nerve  cells  or  neurons  may  be  of  average  stability,  yet  rendered  unstable  by  the 
virulence  of  some  toxin  or  by  the  intensity  of  a  stimulus  which  reaches  them. 
In  such  cases  convulsions  or  epilepsy  are  described  as  "  symptomatic." 

Hypothetically  the  distinction  between  idiopathic  and  symptomatic  convulsions 
and  epilepsy  holds  good,  but  in  practice  it  is  often  difficult  to  distinguish  cases  of 
convulsions  attributable  to  minor  causes  of  irritation  from  those  in  which  none  can 
be  found. 

In  many  the  supposed  causes  of  irritation  are  so  slight  in  themselves  that  we 
cannot  reasonably  regard  them  as  capable  of  exciting  convulsions  in  subjects  whose 
brain  cells  are  of  normal  stability.  Similar  morbid  conditions  excite  convulsions 
in  some  children,  and  not  in  others.  Convulsions  may  attend  a  mild  ailment  in 
one  child,  and  be  absent  during  a  serious  illness  in  another.  It  follows,  therefore, 
that  an  additional  factor — namely,  instability  of  the  neurons — must  be  present  in 
the  former  and  absent  in  the  latter.  Convulsions  which  seem  to  be  symptomatic 
may  also  be  idiopathic. 

Purely  symptomatic  cases  are  those  in  which  the  cause,  whether  in  the  shape 
of  profound  toxaemia  or  gross  cerebral  disease  or  injury,  seems  all-sufficient  to 
irritate  healthy  neurons  to  the  "  flash  "  point.  For  instance,  the  neurons  of  a 
perfectly  healthy  cortex  may  be  rendered  unstable  by  such  poisons  as  strychnine, 
stovain,  absinthe,  and  alcohol,  or  by  the  toxins  of  tetanus  and  uraemia,  or  by 
infection  by  B.  coli  and  other  micro-organisms. 

A  powerful  emotional  shock  may  excite  fits  in  a  person  whose  brain  cells  have 
shown  no  previous  signs  of  instability.  Asphyxia  or  severe  haemorrhage  may  induce 
convulsions  by  depriving  the  neurons  of  oxygen,  and  so  rendering  them  unstable. 
Gross  lesions  of  the  brain  and  meninges,  such  as  haemorrhage,  inflammation, 
embolism,  thrombosis,  tumours,  fractures  of  the  skull,  or  concussion,  may  all  give 
rise  to  epilepsy  or  convulsions  by  direct  irritation  of  healthy  cortical  neurons. 

An  indigestible  meal,  like  an  overdose  of  strychnine,  may  induce  convulsions 
even  in  a  healthy  child.  The  constant  irritation  caused  by  an  adherent  prepuce, 
a  bead  or  pea  in  the  nose  or  external  auditory  meatus,  the  passage  of  a  tooth 
through  inflamed  and  tender  gums,  obstruction  of  the  naso-pharynx  by  tonsils 
and  adenoids,  the  presence  of  worms,  may  so  lower  general  health  that  healthy 
neurons  become  unstable  and  fits  are  the  consequence.  But  in  the  majority  all 
these  forms  of  irritation  do  not  induce  convulsions,  but  only  symptoms  which  are 
speedily  relieved  by  removal  of  their  cause.  It  is  only  in  the  minority  that  periph- 
eral irritation  is  the  sole  cause  of  convulsions.  "  Keflex  "  and  "  symptomatic  " 
are  commonly  used  as  synonymous  terms,  but  true  reflex  convulsions  comparable 
to  those  which  Brown-Sequard  produced  by  pulling  guinea-pigs'  whiskers  are  dis- 
tinctly rare. 

In  all  cases  of  convulsions  seemingly  induced  by  minor  forms  of  local  irritation, 
the  idiopathic  element  asserts  itself,  and  it  is  important,  in  connection  with  prognosis 
and  treatment,  to  bear  in  mind  "  borderland  "  cases  as  well  as  the  two  main  groups, 
idiopathic  and  symptomatic. 

As  to  the  cause  of  idiopathic  or  inherent  instability  of  the  cerebral  neurons, 
one  can  only  say  that  it  is  a  matter  of  neuropathic  inheritance.  There  is  a  history, 
not  necessarily  of  epilepsy  itself,  but  of  some  neuroses  such  as  hysteria,  neuras- 
thenia, asthma,  alcoholism,  narcomania,  eccentricity,  or  insanity,  in  the  families 
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of  most  persons  who  are  subject  to  convulsive  disorders  which  are  not  definitely 
symptomatic  in  origin. 

Convulsions  in  infancy  and  childhood  may  be  considered  under  the  following 
headings  : 

Eclampsia  Neonatorum. 

Convulsions  preceding  and  during  the  Period  of  Primary  Dentition. 
Convulsions  occurring  between  Primary  and  Secondary  Dentition,  and  later — 
Epilepsy. 

Eclampsia  Neonatorum — Exciting  Causes. — Convulsions  at  birth  or  within  a 
few  hours  of  birth  may  be  excited  by  direct  injury  or  by  asphyxia  due  to  super- 
venosity  of  blood  and  venous  turgidity  arising  from  prolonged  and  difficult  labour, 
especially  in  the  case  of  first-born  infants.  The  prognosis  is  far  better  in  the  latter 
than  in  the  former.  A  large  number  of  infants  who  become  convulsed  shortly  after 
birth  are  subsequently  found  to  be  suffering  from  spastic  hemiplegia,  diplegia,  and 
paraplegia.  These  conditions  are  usually  attributed  to  supracortical  haemorrhage 
due  to  pressure  on  the  cranium  at  birth.  The  occurrence  of  such  supracortical 
haemorrhage  is  undoubted,  and  in  a  few  cases  the  clot  has  been  successfully  removed 
by  operation.  There  is,  however,  little  pathological  evidence  that  the  different 
forms  of  cerebral  birth  palsy  are  actually  produced  in  this  manner.  After  death, 
in  cases  of  birth  palsy,  the  morbid  conditions  found  are  as  a  rule  localized  atrophy 
of  the  motor  cortex,  absence  of  development  of  cortical  cells  rather  than  definite 
evidence  of  haemorrhage.  Por-encephaly  with  cystic  formation  in  the  meninges 
may  be  present.  In  extreme  cases  the  whole  brain  may  be  shrunken  and  "  walnut- 
like." Eclampsia  and  birth-palsy  are  not  always  due  to  congenital  syphilis,  but 
may  depend  on  mal-development  of  the  cerebral  cortex. 

Syphilitic  infants  often  die  in  convulsions  shortly  after  birth,  but  gross 
syphilitic  intracranial  lesions  are  rarely  found  in  such  cases. 

Convulsions  preceding  and  during  the  Period  of  Primary  Dentition — Gastro- 
intestinal Disturbance. — During  the  first  year  of  life,  improper  or  over  feeding 
takes  the  first  place  amongst  the  exciting  causes  of  convulsions,  although  convul- 
sions at  this  period  have  from  time  immemorial  been  attributed  to  teething  alone. 

Dentition,  however,  is  a  painless  process  in  a  healthy  child.  It  is  only  when 
the  gums  are  tender  and  inflamed  over  a  protruding  tooth  that  pain  is  caused. 
Painful  dentition  results  from  painful  gums.  Indigestion  makes  the  gums  tender, 
and  the  baneful  habit  of  allowing  an  infant  to  bite  hard  on  septic  rings  and  "  com- 
forters "  bruises  the  gums  and  produces  local  or  general  gingivitis.  Hence  the 
convulsions  during  the  teething  age  should  be  ascribed,  not  to  dentition  itself,  but 
to  the  causes  which  make  it  painful,  and  these  are  gastro- intestinal  disturbance 
and  unhealthy  gums. 

Rickets  is  regarded  by  many  as  a  potent  cause  of  convulsions.  In  the  writer's 
opinion,  however,  convulsions  in  rickets,  like  the  other  neuroses  associated  with 
that  disease — tetany,  irritability  of  accessible  nerves,  and  laryngismus — are  chiefly 
caused  by  intestinal  toxaemia  due  to  improper  feeding,  for  they  speedily  subside 
under  suitable  diet  and  treatment.  One  rarely  sees  convulsions  in  rickets  apart 
from  tetany  and  laryngismus,  and  the  fits  themselves  may  be  partly  asphyxial,  in 
consequence  of  spasmodic  closure  of  the  glottis.  Similar  asphyxial  convulsions  are 
seen  in  cases  of  congenital  stridor,  which  is  the  result  partly  of  spasm  of  the  glottis 
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and  partly  of  congenital  malformation  of  the  epiglottis.  Extensive  obstruction  of 
the  naso-pharynx  by  tonsils  and  adenoids  will  sometimes  give  rise  to  nocturnal  fits, 
which  are,  again,  due  to  partial  asphyxia.  Convulsions  in  hooping-cough  are  also 
of  asphyxial  origin. 

Inward  Convulsions,  in  which  the  infant  moans,  distorts  its  face,  clenches  its 
fists,  and  draws  up  its  legs,  are  due  to  colic.  The  attacks  not  infrequently  culminate 
in  general  convulsions.  It  is  not  always  easy  to  decide  whether  colic  and  convul- 
sions are  due  to  mechanical  irritation  of  the  intestines  by  masses  of  indigestible 
material  or  to  intestinal  toxaemia.  Sometimes  the  child  solves  the  mystery  by 
voiding  a  quantity  of  currants  or  the  fibrous  portions  of  fruit  and  vegetables,  which 
have  usually  been  given  to  correct  constipation.  Diarrhoea  with  foetid,  undigested 
stools  and  rise  of  temperature  suggests  a  toxaernic  origin  of  convulsions. 

Allusion  has  already  been  made  to  eclampsia  nutans  and  salaam  spasms,  which, 
unlike  "inward  convulsions,"  are  associated  with  temporary  loss  of  consciousness. 

Fits  at  the  onset  of  exanthemata  are  rare.  When  they  occur,  it  will  usually 
be  discovered  that  the  child  has  previously  been  subject  to  them.  The  statement 
that  convulsions  in  infants  correspond  to  rigors  in  adults  is,  I  believe,  unfounded. 
True  rigors  are  not  uncommon  in  infancy,  especially  in  cases  of  septic  absorption — 
for  instance,  pyelitis  and  pyelonephritis  due  to  infection  by  Bacillus  coli  or  other 
micro-organisms. 

Convulsions  in  Cerebral  Disease. — Towards  the  end  of  the  first  and  throughout 
the  second  year  of  life  convulsions  are  commonly  associated  with  various  forms 
of  non-tuberculous  meningitis,  post-basic,  cerebro-spinal  (epidemic  or  sporadic), 
suppurative,  syphilitic,  and  haemorrhagic  (pachymeningitis  haemorrhagica).  In 
the  two  latter  affections  a  condition  of  tetanic  rigidity  is  more  common  than  one  of 
clonic  spasms.  A  considerable  proportion  of  cases  of  non-tuberculous  meningitis 
are  due  to  otitis  media,  which  is  often  unsuspected.  After  the  second  year,  and 
between  it  and  the  sixth,  tuberculous  meningitis  is  far  more  common  than  other 
forms.  Convulsions  are  more  common  towards  the  end  than  at  the  beginning 
of  tuberculous  meningitis,  whereas  the  reverse  is  the  case  in  other  forms  of 
meningitis. 

Acute  Encephalitis  is  usually  ushered  in  by  generalized  convulsions  and  signs 
of  widespread  cerebral  disturbance.  The  disease  frequently  follows  in  the  wake 
of  measles  and  other  acute  fevers.  Polio-encephalitis  is  analogous  to  spinal  polio- 
myelitis (infantile  paralysis),  which,  again,  sometimes  commences  with  convulsions. 
The  general  tendency  of  acute  polio-encephalitis  is  towards  recovery,  but  more  or 
less  lasting  damage  is  sometimes  done  to  various  areas  of  the  brain  and  cerebellum, 
producing  symptoms  which  localize  the  parts  affected.  Infantile  hemiplegia,  with 
convulsions  of  the  Jacksonian  type,  are  often  the  result  of  encephalitis  involving 
the  motor  areas  of  the  brain.  When  the  prefrontal  areas  are  affected,  all  degrees 
of  mental  enfeeblement,  including  complete  idiocy  associated  with  frequent  epilepsy, 
may  be  the  consequence. 

The  subjects  of  Hydroceplialus,  whether  congenital  or  acquired,  are  often  epi- 
leptic. 

Thrombosis  of  the  Cerebral  Sinuses  in  marasmic  infants  is  an  occasional  cause 
of  convulsions ;  also  embolism  in  cases  of  congenital  heart  disease. 

Intracranial  Tumours  in  any  site  give  rise  to  generalized  convulsions  in  conse- 
quence of  the  increased  tension  and  anaemia  of  the  brain  which  they  produce,  either 
on  account  of  their  size  or  of  the  hydrocephalus  which  attends  them. 
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Epilepsy  supposed  to  be  idiopathic  may  be  caused  by  a  tumour  in  the  cerebelh'm 
or  other  parts  of  the  brain. 

Urcemic  Convulsions  are  very  rare  in  infants  under  two  years  of  age.  The 
nephritis  which  gives  rise  to  them  is  usually  septic,  scarlatinal,  or  syphilitic. 

Traumatism,  in  the  shape  of  blows  or  falls  on  the  head  causing  depressed 
fractures  and  concussion  of  the  brain,  is  an  occasional  cause  of  epilepsy  and  con- 
vulsions. 

Convulsions  between  Primary  and  Secondary  Dentition,  and  later — Epilepsy.— 

After  primary  dentition  is  complete,  convulsions  may  still  be  due  to  the  same 
causes  as  in  earlier  infancy — namely,  gastro-intestinal  disturbance,  laryngismus, 
hooping-cough,  and  various  forms  of  non-tuberculous  meningitis.  But  tubercu- 
lous meningitis,  cerebro-spinal  meningitis,  sporadic  or  otherwise,  polio-encephalitis, 
polio-myelitis,  cerebral  abscess  from  otitis  media,  cerebral  tumours,  hydrocephalus, 
and  uraemia  are  more  common  causes  of  convulsions  after  than  before  the  age  of 
two  years.  Moreover,  it  is  after  the  second  year  that  psychic  or  emotional  factors 
aTe  concerned  in  the  causation  of  eclampsia,  and  that  typical  epilepsy  makes  its 
appearance. 

Relation  between  Epilepsy  and  Infantile  Eclampsia. — Epilepsy  is  rarely  diagnosed 
until  primary  dentition  is  complete,  but  there  does  not  seem  to  be  any  funda- 
mental difference  between  epilepsy  and  infantile  convulsions.  Infantile  eclampsia 
is  infantile  epilepsy.  Certainly,  little  babies  do  not  bite  their  tongues  in  fits,  nor 
do  they  experience  "  aurse,"  so  far  as  one  can  judge,  nor  emit  the  hoarse  scream 
or  "  lost  soul's  wail  "  which  is  characteristic  of  epilepsy  in  adults.  But  in  many 
adults  who  are  undoubtedly  epileptics  the  seizures  are  in  all  respects  like  those  of 
infants.  The  convulsions  are  generalized  from  the  first,  there  is  no  cry  nor  any 
warning,  the  tongue  is  not  bitten,  and  the  sphincters  are  not  invariably  relaxed. 
We  cannot  refuse  to  recognize  epilepsy  because  all  the  classical  symptoms  of  the 
disease — known  throughout  all  ages — are  not  present  in  an  individual  case,  and 
so  academic  discussions  on  the  diagnosis  between  infantile  eclampsia  and  infantile 
epilepsy  are  unavailing. 

Typical  grand  mat  probably  does  not  occur  in  infants  under  one  year ;  but 
petit  mat,  consisting  in  momentary  pallor,  a  dazed  look,  and  slight  twitching  of  part 
of  the  face  or  limb,  often  unilateral  and  followed  by  somnolence,  may  often  be 
recognized  within  the  first  few  months  of  birth.  The  real  nature  of  such  attacks, 
however,  may  be  unsuspected,  even  when  they  are  of  frequent  occurrence  during 
many  years. 

The  causes  of  epilepsy  and  eclampsia  are  the  same.  Epilepsy  may  be  idiopathic 
or  symptomatic.  A  third  variety  in  which  fits  occur  only  under  emotional  stress 
may  be  termed  "  accidental." 

Emotional  Shock. — The  writer  has  a  good  many  cases  in  his  notebooks  of 
epilepsy  following  immediately  or  within  a  few  weeks  of  some  emotional  shock. 
"  Was  frightened  by  a  man "  appears  several  times  as  the  cause  of  fits  in 
young  children.  In  one,  a  boy  aged  fourteen,  the  first  fit  occurred  immediately 
after  seeing  an  unfortunate  cat  maddened  by  the  pain  of  being  accidentally  scalded. 

In  many  cases  fits  only  recur  after  some  emotional  excitement,  pleasurable  or 
otherwise.  In  some,  especially  between  puberty  and  coming  of  age,  epilepsy 
appears  in  consequence  of  mental  overstrain,  worry,  and  anxiety,  usually  educa- 
tional. Such  cases  are  both  preventable,  and  curable.  They  are  partly  idiopathic 
and  partly  symptomatic. 
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Symptomatic  epilepsy  and  convulsions  may  be  due  to  meningitis,  acute  and 
chronic ;  to  intracranial  abscess  or  tumour ;  to  congenital  syphilis  and  cerebral 
lesions,  the  cause  of  birth  palsy;  to  trauma,  acute  polio-encephalitis,  or  myelitis, 
to  uraemia,  and  general  bacterial  infections. 

Symptoms  of  Typical  Epilepsy. — It  is  needless  to  describe  in  detail  the 
motor  features  of  an  ordinary  attack  of  epilepsy  :  nor  those  of  infantile  eclampsia. 
A  typical  epileptic  fit  may  begin  with  an  aura  which  may  be  psychical,  sensory, 
or  motor,  in  each  case  indicating  the  part  of  the  brain  in  which  the  discharge 
originates.  Sometimes  there  is  no  aura  or  "  warning "  and  the  fit  commences 
with  a  sudden  fall  with  or  without  a  scream  or  cry.  The  aura,  when  present,  is 
followed  by  unconsciousness,  and  tonic  succeeded  by  clonic  spasms,  localized  or 
generalized.  The  immediate  after-effect  is  sleep,  which  may  be  coma-like  in 
deepness.  The  duration  of  an  epileptic  attack  varies  from  a  few  minutes  to  several 
hours,  in  which  the  convulsive  stage  may  be  repeated  over  and  over  again. 
Kecovery  of  consciousness  is  followed  by  headache,  sometimes  vomiting,  and  a 
feeling  of  general  exhaustion.  In  some  cases,  automatism,  hysterical  violence  and 
screaming,  acute  temporary  mania,  or  transient  paralysis  of  a  limb  or  limbs,  succeed 
a  fit.  Biting  the  tongue  and  evacuation  of  urine  and  faeces  are  not  essential  for  the 
diagnosis  of  epilepsy. 

Auras  occur  in  about  one-half  of  all  cases.  Their  importance  is  not  only  that 
their  nature  indicates  the  site  in  the  brain  of  a  local  discharge,  but  also  that  they 
may  occur  without  other  obvious  signs  of  epilepsy,  and  are  therefore  often  mis- 
understood. 

Varieties  of  Aurm  and  Localization  of  Origin. — Aurae  may  be  psychical,  sensory, 
or  motor.  Aurae  of  special  senses  may  be  visual,  auditory,  olfactory,  and 
gustatory.     Aurae  of  any  kind  are  rare  in  children  under  five. 

It  is  important  to  recognize  that  aurae  of  all  sorts  may  occur  without  other 
signs  of  epilepsy  for  many  years.  The  discharge,  so  to  speak,  misses  fire.  Epileptic 
patients  often  say  that  they  frequently  experience  the  aura  without  a  fit,  but  seldom 
a  fit  without  the  aura.  A  patient  recently  under  the  writer's  care  complains  of 
frequent  sensations  resembling  those  produced  by  a  "shocking  coil,"  in  his  right 
arm  and  leg.  They  last  a  few  seconds,  and  may  occur  many  times  during  the  day 
for  several  days  in  succession.  So  long,  he  says,  as  the  sensations  are  confined  to  the 
right  side  he  never  has  a  fit,  but  if  the  left  arm  becomes  similarly  affected  he 
knows  that  a  fit  is  imminent. 

Psychical  Aurm  in  which  there  is  a  momentary  feeling  of  bewilderment,  a  sense 
of  unreality  of  one's  existence  or  surroundings,  and  so  forth,  probably  indicate  a 
discharge  from  the  prefrontal  areas  of  the  brain.  One  seldom  hears  of  the  elaborate 
and  complicated  psychical  variety  of  auras  in  young  subjects.  It  is  only  mentioned 
when  actually  associated  with  fits  in  later  life.  But  the  writer  has  been  told  by 
Langmead  of  a  boy  aged  eight  who  said  that  always  just  before  a  fit  he  seemed  to 
see  a  lady  sitting  at  the  window  of  a  railway-carriage  with  a  little  dog  upon  her 
lap.  The  dog  looked  through  the  window  and  laughed  at  him,  and  he  remembered 
no  more.  The  writer  has  met  with  a  boy,  aged  one  year  and  eleven  months,  who 
had  two  or  three  fits  daily,  and  evidently  knew  when  one  was  coming  on,  for  he 
would  cry,  "  It's  after  me,"  and  would  try  to  crawl  under  the  bed  to  get  away 
from  it. 

Aurm  of  Common  Sensations — -for  instance,  tingling,  formication,  or  actual 
pain  commencing  in  one  or  other  part  of  a  limb  and  spreading  upwards — imply, 
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according  to  Harvey  dishing  and  others,  a  lesion  of  the  post-central  gyrus  or  post- 
Rolandic  areas  of  the  cortex. 

In  children  of  three  and  four  and  upwards,  "  warnings  "  in  the  shape  of  pains 
in  the  back  or  abdomen,  or  sensations  of  something  crawling  on  their  arms  or  legs, 
are  not  uncommon.  Such  aura?,  when  they  happen  to  be  particularly  painful  or 
distressing,  may  be  attributed  to  mere  local  affection,  and  their  real  import  may  be 
unrecognized.  One  of  my  patients,  a  boy  aged  twelve,  had  been  sounded  for 
stone  in  the  bladder  on  account  of  frequent  attacks  of  severe  pain  about  the 
hypogastrium,  which  sometimes,  it  was  said,  caused  him  to  faint  away.  In  another 
lad,  aged  ten,  who  suffered  from  so-called  "  fainting  attacks  "  preceded  by  epi- 
gastric pain  and  followed  by  vomiting,  and  sometimes  haamatemesis,  gastric  ulcer 
had  been  diagnosed.  Another  boy,  aged  sixteen,  complained  of  waking  at  night 
with  a  horrible  sensation  that  his  eyes  were  going  round  to  the  back  of  his  head. 
He  would  endeavour  to  "  catch  his  eyes  by  twisting  his  head  round  "  ;  then  he 
would  "  give  one  long  retch  and  fall  asleep  again."  In  this  case  nightmare  had  been 
the  explanation  suggested.  It  is  fair  to  state  that  the  diagnosis  of  epilepsy 
was  clear  enough  in  all  these  cases  by  the  time  they  came  under  observation. 
Yet,  possibly,  a  careful  investigation  of  the  symptoms  would  have  revealed  their 
nature  earlier. 

The  common  epigastric  aurse  seem  to  indicate  instability  on  the  part  oi  the 
vagal  or  vasomotor  centres. 

Motor  Aurce,  such  as  spasms  and  convulsions  of  any  part  of  the  face  or  limbs, 
point  to  a  discharging  focus  in  the  pre-Rolandic  gyrus  (anterior  Rolandic  motor 
area).  The  exact  site  in  Jacksonian  epilepsy  is  particularized  by  the  part; — for 
instance,  thumb  or  finger — in  which  the  spasms  begin. 

Visual  Aurce,  consisting  in  flashes  of  light,  bright  or  coloured,  often  suc- 
ceeded by  total  blindness,  like  the  aurae  of  migraine,  point  to  the  occipital  cortex 
as  the  discharging  centre. 

Auditory  Aura?,  in  which  sounds  as  of  bells,  steam-whistles,  loud  crashes,  and 
sometimes  voices,  form  the  hallucinations,  are  attributable  to  a  discharging  lesion 
in  the  temporo-sphenoidal  lobes.  Sudden  vertigo,  in  which  the  patient  falls  or 
complains  that  trees  and  houses  are  falling  upon  him,  sometimes  precede  a  fit. 

Olfactory  and  Gustatory  Aurm  are  rare,  and  probably  proceed  from  the 
uncinate  gyrus  in  the  median  surface  of  the  temporo-sphenoidal  lobes. 

The  writer  has  recorded  elsewhere  the  case  of  a  boy,  aged  eleven,  who  for  two 
and  a  half  years  had  been  subject  to  attacks  in  which  he  would  suddenly  run  to  his 
mother  or,  if  in  school,  to  his  teacher,  exclaiming,  "  Horrid  smell  !"  or  "  It's  the 
smell !"  He  would  appear  much  agitated,  though  not  terrified,  for  a  few  moments, 
sometimes  spitting  and  grimacing,  and  going  through  the  action  of  trying  to  pull 
something  out  of  his  mouth.  He  would  then  behave  as  if  he  were  silly,  running  to 
persons  in  the  room,  trying  to  kiss  them,  and  talking  unintelligibly  meanwhile. 
This  would  go  on  for  five  or  ten  minutes,  after  which  he  would  become  quiet,  turn 
pale,  shiver,  seem  exhausted,  and  lie  down  to  sleep,  awaking  subsequently  with 
a  severe  headache,  and  remembering  nothing  except  that  he  had  experienced  the 
disgusting  smell.  He  also  had  attacks  resembling  those  of  petit  mat  at  times, 
and  sometimes,  instead  of  the  evil  smell,  he  would  complain  that  "  something 
was  running  about  in  the  back  of  his  neck,"  but  he  had  never  had  convulsions 
since  infancy,  when  as  many  as  seven  fits  a  day  occurred'during  dentition. 

The  parents  and  relatives  of  epileptics  rarely  mention  petit  mal  as  a  symptom 
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unless  questioned  on  the  point.  Advice  is  sought  about  fits,  and  not  for  the  fre- 
quent attacks  of  momentary  reverie,  inattention,  with  dazed  expression  and  slight 
spasms  of  face  and  eyes,  which  so  often  precede,  it  may  be  for  years,  an  attack  of 
typical  epilepsy. 

The  relationship  between  night  and  day  terrors  and  epilepsy  has  already  been 
considered. 

Prognosis  in  Infantile  Convulsions. — The  immediate  prognosis,  so  far  as  life 
is  concerned,  is  fairly  good.  Even  newly-born  infants  rarely  die  in  the  first  attack. 
In  fatal  cases  there  is  usually  hyperpyrexia,  with  much  cyanosis,  cardiac  and 
respiratory  failure.  The  cause  of  convulsions,  which  in  such  cases  persist  more  or 
less  incessantly  for  twelve  to  twenty-four  hours  until  death  occurs,  is  probably 
some  kind  of  profound  toxaemia,  and  not  a  primary  instability  of  nervous  elements. 
No  gross  changes  are  discovered  after  death,  except  venous  congestion  of  the  brain. 

The  ultimate  prognosis  in  infants  who  recover  from  a  primary  attack  of  con- 
vulsions should  always  be  cautious  and  guarded. 

The  questions  invariably  asked  are,  "  Will  he  be  an  epileptic  ?"  and  "  Will  his 
brain  be  aff  >cted  ?"  Both  are  difficult  to  answer.  If  the  child  has  obviously  been 
overfed  or  unsuitably  fed,  and  the  family  history  is  good,  the  prognosis  is  probably 
favourable.  If  no  fault  can  be  found  with  the  diet,  and  if  the  child  seems  in 
perfect  health  up  to  the  time  of  and  after  the  seizure  ;  if,  again,  there  have  been 
for  days  together  a  series  of  slight  transient  general  or  unilateral  spasms,  with 
momentary  loss  of  consciousness,  the  outlook  both  as  regards  mental  condition  and 
subsequent  epilepsy  is  anything  but  hopeful.  Unilateral  convulsions  render  the 
prospect  of  recurrence  likely,  for  in  most  cases,  though  not  in  all,  some  local 
lesion  in  the  shape  of  encephalitis  or  vascular  occlusion  is  the  cause.  A  certain 
degree  of  hemiplegia  often  follows  unilateral  convulsions,  and  if  it  persists  for 
more  than  forty-eight  hours  after  the  seizure  the  presence  of  a  lesion  of  the 
opposite  half  of  the  brain  must  be  assumed.  The  paralysis  remains  more  or  less 
permanent,  and  Jacksonian  epilepsy  may  be  predicted. 

About  10  per  cent,  of  infants  who  suffer  from  convulsions  become  epileptic  in 
after-life.  The  percentage  would  be  lower  were  cases  of  convulsions  due  to  organic 
cerebral  disease  excluded. 

The  prognosis  in  cases  of  fits  occurring  during  the  period  of  primary  dentition, 
which  is  also  the  time  when  rickets  is  developed,  is  on  the  whole  good,  for  in  the 
great  majority  some  exciting  cause  in  the  shape  of  alimentary  disturbances  will  he 
found,  and  may  be  corrected. 

The  hypothesis  that  the  neurons  acquire  the  habit  of  instability  in  con- 
sequence of  frequent  explosions  is,  in  the  writer's  judgment,  without  basis.  It 
is  true  that  in  some  cases  a  status  epilepticus  is  established  in  which  the  child  is 
hardly  ever  free  from  fits,  and  the  result  is  death  or  imbecility.  Serous  arachnitis 
(meningitis  externa  serosa)  seems  to  be  the  cause.  But  the  writer  has  notes  of 
cases  in  which  fits  have  occurred,  not  once,  but  many  times  daily  for  months  on 
end,  and  then  have  ceased  entirely.  Obviously  in  such  cases  frequent  repetition 
has  not  induced  the  habit  of  convulsions. 

In  all  cases  the  probability  that  epilepsy  may  become  latent  should  be  enter- 
tained when  giving  a  prognosis.  In  34  of  237  cases,  intervals  of  from  two  to 
thirty  years  elapsed  between  the  seizures.  In  2  the  interval  was  two  years ; 
in  2  it  was  four  to  five  years  ;  in  3  it  was  six  years  ;  in  5  it  was  seven  years ; 
in  6  it  was  eight  to  ten  years  ;  in  4  it  was  twelve  to  thirteen  years  ;  in  5,  fourteen 
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to  fifteen  years  ;  in  2,  seventeen  to  eighteen  years  ;  in  2  it  was  twenty  years  ;  and 
in  3  there  was  an  interval  of  twenty-six  to  thirty  years  in  which  no  fits  occurred. 
In  all  these  cases  there  is  a  definite  history  of  convulsions  in  infancy  or  within  the 
first  few  years  of  life,  followed  by  epilepsy  after  the  lapse  of  many  years.  The 
figures  therefore  show  that,  whilst  it  is  impossible  to  pronounce  any  patient  cured 
of  fits  who  has  ever  suffered  from  them,  there  is  at  least  a  probability  that  he  may 
escape  recurrence  for  many  years. 

There  is  a  remarkable  fall  in  the  incidence  of  convulsive  seizures  between  the 
fifth  and  twelfth  years  of  life,  and  a  rise  in  both  sexes  from  the  time  of  puberty 
to  adolescence.  Medical  men  are  apt  to  make  too  little,  and  the  public  too  much, 
of  the  epochs  of  life  in  relation  to  disease.  Parents  of  girls  who  suffer  from 
epilepsy  at  puberty  always  attribute  the  fact  to  some  abnormality  in  menstruation. 
The  writer  has  seen  a  fair  number  of  cases  in  which  epilepsy  coincided  with 
the  first  menstrual  period,  and  in  some  the  fits  seemed  more  frequent  during 
menstruation  than  at  other  times.  But  as  the  incidence  of  epilepsy  at  puberty 
is  practically  the  same  in  both  sexes,  he  is  inclined  to  regard  puberty  itself  as  the 
chief  factor  rather  than  menstruation. 

Sex  and  Age  Incidence  in  Idiopathic  Epilepsy  and  Convulsions. — Of 
237  cases  of  epilepsy  and  convulsions,  122  were  male  and  115  were  of  female  sex. 


Age  Incidence. 

Male. 

Female. 

Under  1  year 

13 

12 

Between  1  and  2  years   . 

16 

17 

2    „     3     „       . 

9 

5 

3    ,,     4     ,,       . 

8 

2 

4    ,,     5     ,, 

2 

2 

5    „     C     „        . 

4 

2 

6    „     7     „       . 

4 

1 

7   „    8    „       . 

1 

7 

8    „     9     „       . 

2 

2 

9    „  10     ,, 

8 

1 

,,       10    ,,  11     „ 

5 

4 

..       11    ,,  12     ,,       . 

3 

3 

,.       12    ,,  13     „ 

3 

7 

,,       13    ,,  14     ,, 

2 

11 

„       14    ,,  15     „ 

7 

8 

15    ,,  20     ,, 

18 

15 

Over  20  years 

' 

17 

16 

Omitting  cases  of  convulsions  occurring  after  the  age  of  twenty  years,  it  will  be 
seen  that  82  of  the  remaining  204  were  under  four  years  (46  males,  .36  females). 
Between  the  fifth  and  twelfth  years  the  numbers  fall  to  51  (29  males,  22  females)  ; 
between  twelve  and  fifteen  years  the  numbers  are  38  (12  males,  26  females) ;  between 
fifteen  and  twenty  years  they  are  33  (18  males,  15  females).  These  figures  demon- 
strate the  fact  that  from  the  fifth  to  the  twelfth  year  there  is  a  considerable  fall  in 
the  incidence  of  convulsions  in  both  sexes,  and  that  a  rise  occurs  between  twelve 
and  fourteen  years  and  from  fifteen  to  twenty  years  of  age. 

The  prognosis  in  cases  of  epilepsy  occurring  only  after  emotional  excitement  is 
eminently  favourable,  provided  that  the  patients  are  understood  and  properly 
managed.  These  "  accidental "  epileptics  are  neurotic,  imaginative,  active- 
minded,   excitable,  restless,  and  easily  exhausted.     Their  family  history  is  one  of 
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eccentricity,  insanity,  genius,  hysteria,  asthma,  migraine,  narcomania,  alcoholism, 
and  suicide,  rather  than  of  epilepsy  itself.  A  personal  history  of  night  terrors, 
somnambulism,  headaches,  enuresis,  habit  spasms,  and  fainting  fits,  is  usually 
forthcoming  in  the  accidental  epileptic.  The  attacks  to  which  they  are  liable 
may  resemble  closely  those  of  typical  epilepsy,  and  elaborate  psychical  auree 
are  wont  to  precede  them.  But  there  is  usually  an  hysterical  element  about 
them,  and  they  are  more  correctly  described  as  epileptic  hysteria  than  as  hystero- 
epilepsy. 

Treatment — Eclampsia  Neonatorum. — Convulsions  in  the  newly -born  may 
be  asphyxial,  due  to  supervenosity  of  blood  and  to  venous  turgidity,  arising  from 
prolonged  and  difficult  labour,  especially  in  primiparse.  Cyanosis  is  frequently 
present  in  such  cases,  and  the  treatment,  provided  that  the  infant  is  obviously 
strong  and  plethoric,  consists  in  the  application  of  leeches,  one  to  each  mastoid 
process,  or  in  actual  venesection,  \  to  1  ounce  of  blood  being  abstracted.  Pallid, 
puny,  and  anaemic  infants  who  suffer  from  convulsions  shortly  after  birth 
should  be  treated  by  warmth,  stimulants,  and  saline  injections. 

Convulsions  due  to  Supracortical  Hemorrhage  at  Birth.  —  Prolonged  and 
difficult  labour  suggests  this  cause.  If  other  evidence,  in  the  shape  of  coma, 
unilateral  convulsions,  and  persistent  hemiplegia,  is  present,  craniotomy  and 
removal  of  the  clot  are  clearly  indicated.  A  few  cases  have  been  reported  in  which 
this  operation  was  successfully  performed. 

Convulsions  during  the  Periods  of  Predentition  and  Dentition. — In  the  absence 
of  traumatism,  organic  disease  of  heart,  lungs,  and  kidneys,  congenital  syphilis, 
otitis  media,  and  the  various  forms  of  meningitis — simple  basic,  purulent,  and 
tuberculous — convulsions  are  usually  traceable  to  improper  food  and  overfeeding. 
When  the  gums  over  an  erupting  tooth  are  swollen,  painful,  and  inflamed, 
lancing  may  be  beneficial  ;  but  it  should  be  remembered  that  gastro-intestinal 
disturbance,  and  not  the  erupting  tooth,  is  the  probable  cause  of  the  convulsions. 

Treatment  of  Convulsions  in  Progress. — Hot  baths,  with  or  without 
mustard,  are  of  doubtful  efficacy,  but  may  relieve  colic  when  present.  Ice  should 
be  applied  to  the  head  when  there  is  hyperpyrexia,  and  the  patient  should  he 
placed  in  warm  water,  which  should  be  gradually  cooled  to  50°  F.,  or  even  40°  F. 
In  all  cases  the  lower  bowel  should  be  washed  out  with  saline  solution  (1  drachm  to 
\  pint  of  warm  water).  Then  a  rectal  injection  of  chloral  and  bromide,  3  to 
5  grains  of  the  former  and  double  or  treble  the  amount  of  the  latter,  in  2  ounces  of 
water  for  a  child  of  six  months  of  age,  should  be  given.  Inhalation  of  chloroform 
may  be  used  to  allay  spasms  until  some  of  the  injection  has  had  time  to  become 
absorbed.  Inhalation  of  nitrite  of  amyl  is  recommended  by  some,  and  hydro- 
bromide  of  hyoscine  in  hypodermic  injection  of  ^^  to  T^,j  grain  is  said  to  be  useful 
in  protracted  cases  of  convulsions.  It  is  not,  however,  free  from  danger  in 
debilitated  infants.  Injections  of  morphia  (^  grain)  for  a  child  of  six  months  are 
preferable  to  those  of  hyoscine,  but  should  never  be  repeated  within  twelve  hours. 

When  cyanosis  is  present,  leeching,  or  even  venesection,  may  be  employed, 
provided  that  the  infant  is  fairly  strong. 

Emetics  are  never  advisable,  but  the  stomach  should  be  washed  out  if  there  is 
any  suspicion  of  its  containing  poison  or  irritants  of  any  description.  Mustard  is 
the  most  dangerous  of  all  emetics  for  a  young  infant. 

Whilst  treatment  is  in  progress,  the  probable  exciting  cause  of  the  convulsions 
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should  be  ascertained  by  observation  and  inquiry.  Whatever  this  may  be,  a  full 
dose  of  castor-oil  or  calomel,  if  it  can  be  swallowed,  never  does  any  harm,  and  may 
have  the  good  effect  of  preventing  recurrence  of  fits. 

Treatment  of  Chronic  Epilepsy. — The  general  treatment  of  a  confirmed  epi- 
leptic consists  in  attention  to  ordinary  hygiene.  Diet  should  be  simple  and  plainly- 
cooked  ordinary  mixed  food.  There  is  no  merit  in  depriving  epileptics  of  meat  in 
moderation.  A  purin-free  diet  is  not  a  panacea.  If  successful  in  isolated  cases, 
the  reason  is  usually  that  the  patient  has  been  accustomed  to  eat  voraciously,  as 
many  epileptics  do,  and  the  comparative  starvation  of  a  "  purin-free  "  diet  is 
therefore  beneficial.  A  salt-free  diet  has  been  recommended,  and  possibly  does 
good  in  some  cases  of  ursemic  epilepsy.  Needless  to  say,  alcohol,  strong  tea,  or 
coffee,  should  be  strictly  forbidden.     The  bowels  should  be  carefully  regulated. 

Removal  of  Sources  of  Peripheral  Irritation. — As  already  stated,  purely  reflex 
epilepsy  is  very  rare.  It  is  without  dispute  that  a  mass  of  cocoanut  in  the  intes- 
tines, or  a  considerable  blockage  of  the  naso-pharynx  by  tonsils  and  adenoids,  or 
the  constant  irritation  of  balanitis  due  to  a  narrow  adherent  prepuce,  or  a  serious 
error  of  refraction  which  induces  eyestrain  and  frequent  headaches,  may  be  factors 
in  the  causation  of  epilepsy  and  convulsions,  for  this  is  true  of  any  condition 
which  undermines  health.  But  to  wage  a  systematic  crusade  against  every  slight 
abnormality  which  may  be  found,  whether  in  eye,  nose,  ear,  throat,  or  elsewhere, 
in  the  hope  of  curing  epilepsy,  is,  in  the  writer's  judgment,  unreasonable.  He 
would  correct,  with  any  degree  of  hopefulness,  only  such  abnormalities  or  morbid 
conditions  as  seem  sufficient  in  themselves  to  cause  obvious  discomfort  and  derange- 
ment of  health. 

The  epileptic  colonies,  with  their  system  of  mechanical  daily  routine  of  occupa- 
tion, regularity  of  meals  and  hours,  are  well  suited  for  the  ordinary  chronic  idio- 
pathic epileptic  whose  physical  strength  is  sufficient,  and  whose  mental  calibre  is 
under  average.  The  colonies  are  not  equally  suitable  for  the  neurotic,  highly- 
strung,  excitable,  and  usually  intellectual,  if  eccentric,  individuals  who  have  been 
described  as  occasional  or  accidental  epileptics.  One  cannot  set  them  to  dig  and 
delve  for  the  term  of  their  natural  lives. 

It  must  be  remembered  that  there  are  many  historical  examples  of  distinguished 
persons  who  have  been  occasional  epileptics.  So,  although  it  is  often  necessary  to 
impose  for  a  time  a  quiet  and  monotonous  mode  of  life  on  some  neurotic  child  or 
young  person  who  has  shown  minor  or  major  signs  of  epilepsy  in  consequence  of 
mental  overstrain  and  excitement,  it  is  not  advisable  to  condemn  such  patients  to 
the  existence  of  automata  for  ever.  It  is  better  to  order  their  lives  with  due  and 
sympathetic  regard  for  their  mental  and  emotional  proclivities,  taking  care  not  to 
overstrain  the  one  or  harrow  the  other.  Frequent  change  and  variety  of  mental 
and  physical  occupation  are  better  than  dull  routine.  Anything  calculated  to 
induce  undue  excitement,  pleasurable  or  otherwise,  should  be  avoided.  The  possibly 
unfavourable  influence  of  their  companions,  teachers,  and  one  must  sometimes 
include  parents,  should  be  carefully  considered.  It  is  a  common  experience  that 
children  and  young  people  who  are  always  having  fits  at  home  lose  them  when 
moved  from  the  family  circle. 

Bromides  may  lessen  the  severity  and  frequency  of  attacks,  but  will  not  cure 
epilepsy.  When  given  in  injudicious  doses  for  long  periods  they  do  more  harm 
than  good.  A  common  mistake  is  to  increase  the  dose  after  every  fit,  whereas 
the  proper  course  would  be  to  lower  it. 
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Bromides  do  not  seem  to  have  a  selective  action  on  different  areas  of  the  brain. 
Hence,  if  given  in  large  doses  for  long  periods,  they  may,  whilst  reducing  the 
explosiveness  of  motor  areas,  at  the  same  time  lower  the  inhibitory  or  controlling 
functions  of  other  realms.  The  result  of  giving  bromides  continuously  and  in 
excess  is  general  mental  and  physical  decrepitude,  besides  impairment  of  digestion 
and  repulsive  eruptions.  The  epileptic  who  is  not  treated  at  all  is  better  off  than 
one  who  is  overdosed  with  bromides. 

Still,  bromides  in  moderation  have  an  undoubted  influence  in  lessening  the 
frequency  and  severity  of  fits.  The  dose  should  not  exceed  60  grains  per  diem 
for  an  adult,  or  15  grains  for  a  child  below  the  age  of  puberty,  and  this  maximum 
should  be  reached  only  by  slow  degrees.  If  the  patient  seems  no  better  whilst 
taking  the  maximum  dose,  strychnine  and  other  tonics  should  be  given  instead 
for  a  week  or  two,  after  which  bromides  should  be  cautiously  administered  again. 
It  does  not  seem  to  matter  which  salt  of  bromide  is  used,  if  not  given  in  excess. 
Any  salt  in  full  doses  is  apt  to  disagree,  and  therefore  it  is  best  to  mix  them. 
The  reported  efficacy  of  bromides  of  strontium,  gold,  and  zinc,  is,  in  the  writer's 
opinion,  due  to  the  fact  that  they  are  usually  given  in  smaller  doses  than  the 
bromides  of  potassium,  ammonium,  and  sodium,  and  are  commonly  prescribed 
after  the  latter  have  upset  health  and  digestion.  Arsenic  undoubtedly  has  some 
effect  in  preventing  bromide  acne. 

Digitalis  and  belladonna  are  useful  adjuncts  to  bromides  when  the  circulation 
is  poor,  but  in  the  writer's  experience  belladonna  has  no  special  effect  upon  petit 
mal. 

The  headaches  which  so  often  distress  epileptics  may  be  relieved  by  cannabis 
indica,  caffeine,  citrate,  phenacetin,  and  phenazone. 

The  writer  has  never  found  borax  of  use  when  given  alone,  but  it  seems  to 
increase  the  efficacy  of  bromides. 

Times  of  Administration. — In  cases  of  nocturnal  epilepsy,  a  full  dose  of  bromides 
should  be  given  a  couple  of  hours  before  the  fit  is  expected.  Fits  which  occur  on 
rising  in  the  morning  should  be  treated  by  giving  a  light  meal  and  a  dose  of 
medicine  half  an  hour  before  getting  up.  In  diurnal  epilepsy,  bromides  should  be 
taken  at  regular  intervals  three  or  four  times  a  day. 

The  writer  wishes  he  could  share  the  optimism  of  others  with  regard  to  the 
efficacy  of  bromides.  Authorities  are  agreed  that  idiopathic  epilepsy  is  curable 
in  only  10  per  cent,  of  cases,  and  that  only  those  who  have  been  free  from  fits  for 
at  least  ten  years  can  be  pronounced  cured.  As  has  been  mentioned,  intervals  of 
as  many  as  thirty  years  may  occur  between  attacks  whether  bromides  have  been 
taken  or  not.  We  are  all  familiar  with  the  epileptic  who  says  he  always  has  a  fit 
when  he  tries  to  do  without  the  medicine.  On  the  other  hand,  the  faith  of  patients 
who  have  imputed  their  lengthy  immunity  to  gallons  of  medicine  religiously 
consumed  is  sometimes  rudely  shaken  by  a  fit. 

In  regard  to  such  substitutes  for  bromides  as  adonis  vernalis,  solanum  carolin- 
ense,  tincture  of  simulo,  each  has  its  day,  and  is  useful,  probably,  in  giving  the  patient 
a  respite  from  bromidism. 

Operative  treatment  should  always  be  advised  when  epilepsy  is  directly  traceable 
to  traumatism,  and  signs  of  injury  to  the  skull  are  evident.  Operation  is  again 
indicated  in  cases  of  status  epilepticus,  in  which  the  patient  is  incapacitated  by 
forty  or  fifty  or  more  fits  in  a  day.  As  already  mentioned,  localized  meningitis 
serosa  externa  may  be  the  cause.      A  number  of  such  cases  in  which  the'subarach 
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noid  cisterns  have  been  opened  and  drained,  with  great  relief  to  the  patient,  has 
recently  been  recorded.  The  statement,  however,  that  "  about  8  per  cent,  of  all 
cases  of  epilepsy  are  amenable  to  surgical  treatment "  is  perhaps  unduly  favourable. 


5.  HEADACHES  AND  MIGRAINE. 

Headaches. — Apart  from  those  caused  by  tumours  and  other  forms  of  gross 
cerebral  or  meningeal  disease,  persistent  or  recurring  headaches  may  be  due  to 
local  causes,  such  as  hypermetropia,  astigmatism,  strain  of  accommodation, 
asthenopia  ;  nasal  or  naso-pharyngeal  obstruction  and  catarrh  ;  diseases  of  the 
middle  ear  or  auditory  meatus  ;  and  decayed  teeth. 

The  chief  general  causes  are  bad  atmospheric  and  noisy  surroundings  at  home 
or  at  school ;  anaemia,  dyspepsia,  constipation,  rheumatism,  and  uraemia.  But 
many  headaches  are  purely  of  nervous  or  emotional  origin. 

The  locality  of  headaches  is  not  of  great  diagnostic  value.  Bitemporal  or  frontal 
headache  is  frequently  due  to  hypermetropic  astigmatism.  Occipital  headaches 
may  sometimes  be  traced  to  decayed  molars.  Headache  due  to  disease  of  the  nose 
or  nasal  sinuses  is  usually  frontal  or  supra-orbital.  Headaches  proceeding  from 
the  other  causes  mentioned  may  affect  any  site.  The  "  casque  "  headache  of 
neurasthenia  and  hysteria  is  rare  before  puberty. 

Migraine  (Hemicrania). — The  headache  in  migraine  is  characterized  by  its 
excruciating  severity  and  by  the  physical  prostration  which  accompanies  it. 
Other  headaches,  with  the  exception  of  those  due  to  tumour,  abscess,  and 
meningitis,  are  seldom  so  severe,  but  are  more  frequent  and  lasting  than  those  of 
migraine.     In  migraine  the  headache  is  not  invariably  unilateral. 

Migraine  is  distinguished  from  other  forms  of  headache  by  the  peculiar  disorders 
of  vision  and  sensory  disturbance  which  precede  it.  Hemianopsia,  macropsia,  or 
micropsia,  are  common.  Stationary  objects  may  look  steamy  and  misty  and  in 
movement,  or  like  an  unfinished  "  jig-saw  "  puzzle.  Dark  clouds  with  luminous 
borders,  flickering  lights,  and  "  fortification  spectra,"  may  be  seen.  There  may 
be  hallucinations  of  hearing,  taste,  and  smell.  Numbness  and  tingling  of  the 
fingers,  usually  on  one  side,  may  occur,  and  articulation  may  be  difficult.  All 
these  premonitory  symptoms  or  "  auree "  may  perplex  and  alarm  the  child, 
and,  as  already  mentioned,  they  may  explain  some  cases  of  day  and  night  terrors 
in  young  children,  in  whom  as  a  rule  migraine  is  not  suspected.  Typical  attacks 
of  migraine,  however,  are  rare  under  the  age  of  puberty. 

The  prodromata  may  last  from  a  few  moments  to  half  an  hour,  and  subside  as 
the  pain  comes  on.  The  headache  increases  in  intensity  for  several  hours,  until  at 
its  height  the  patient  lies  groaning  and  whimpering,  protesting  against  the  slightest 
sound,  and  hiding  his  face  from  the  light.  He  will  not  speak  above  a  whisper,  and 
sometimes  not  at  all,  so  that  he  may  be  supposed  to  be  unconscious.  But  he  never 
is  unconscious,  nor  does  he  shriek  with  pain  and  grate  his  teeth  as  in  meningitis. 
The  extremities  are  often  cold,  and  the  patient  may  shiver.  The  pulse  is  weak  and 
slow,  or  hard,  small,  and  quick ;  the  features  are  pale  and  haggard  in  some,  flushed, 
with  injection  of  the  conjunctivae  and  throbbing  of  the  carotids,  in  others.  Nausea 
and  refusal  of  food  are  common,  but  vomiting  is  infrequent  except  towards  the 
end  of  an  attack.    In  an  hour  or  two  the  acute  symptoms  gradually  subside,  the 
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patient  usually  falls  asleep,  and  wakes  hungry,  bright,  and  well.  He  remains  so 
until  recurrence,  which  may  be  at  weekly  or  monthly  or  longer  intervals. 

In  some  cases  transient  paresis  of  the  third  or  some  other  ocular  nerve  follows 
each  attack  of  migraine  (migraine  ophthalmoplegique).  In  one  case  known  to  the 
writer,  permanent  paresis  of  the  ocular  sympathetic  on  the  right  side  appears  to 
have  been  the  result  of  repeated  migraine. 

Migraine  rarely  affects  general  health  ;  sufferers  are  often  physically  and  mentally 
active.  It  is  certainly  a  family  affection  and  one  of  the  neuropathic  inheritances. 
Some  regard  migraine  as  a  mark  of  the  "  superior  degenerate,"  but  in  most  cases 
of  true  migraine  intellectual  superiority  is  more  apparent  than  degeneracy. 

The  pathology  of  migraine  is  unsettled ;  but  whatever  may  be  the  exciting 
cause,  the  symptoms  are  certainly  associated  with  vasomotor  or  sympathetic 
disturbances,  and  varying  degrees  of  local  cerebral  anaemia  and  congestion  will 
account  for  them.  The  posterior  part  of  the  pituitary  body  may  be  at  fault,  for 
this  organ  exercises  powerful  control  over  blood-pressure  in  general,  and  over  the 
cerebral  circulation  in  particular  (De  Bert  Fischer,  Wiesbaden). 

Spitzer  attributes  migraine  to  temporary  internal  hydrocephalus  due  to 
congenital  narrowing  of  the  foramina  of  Monro,  and  consequent  intermittent 
pressure  on  the  choroid  plexuses.  Were  this  so,  acquired  and  permanent  internal 
hydrocephalus  would  be  a  more  common  disease  than  it  is,  considering  the  relative 
frequency  of  migraine. 

The  more  probable  view  is  that  migraine  depends  on  the  accumulation  of  toxic 
materials  in  the  blood  which  irritate  the  sympathetic  system.  The  nature  of  the 
toxic  materials  is  unknown ;  probably  it  varies  in  individuals.  In  some  the 
"  purin  "  bodies,  or  other  common  articles  of  diet,  seem  to  act  as  poisons.  In  others 
no  special  cause  can  be  ascertained.  To  speak  of  migraine  as  a  "  nerve  storm  " 
does  not  convey  much  meaning.  It  has  been  suggested  that  migraine  and  epilepsy 
are  closely  allied,  but  the  association  of  the  two  disorders  is  certainly  very  rare. 

Headaches  due  to  Defective  Eyesight. — Hypermetropia,  myopia,  and  astigma- 
tism, are  well-known  causes  of  headache,  photophobia,  lachrymation,  and  conjuncti- 
vitis, produced  by  spasm  of  the  ciliary  muscles  and  fatigue  of  the  internal  recti. 
The  symptoms  are  relieved  by  atropin,  and  by  supplying  suitable  glasses  when 
major  degrees  of  ametropia  are  present.  But  similar  symptoms  in  using  the  eyes 
for  close  work  may  occur  in  neurasthenic  patients  whose  refraction  is  apparently 
normal.  The  condition  is  one  of  asthenopia,  which  is  but  part  of  general  neuras- 
thenia. It  is  true  that  certain  enthusiastic  oculists  claim  that  all  the  symptoms 
of  neurasthenia  are  due  to  unsuspected  ametropia,  and  can  be  cured  by  correcting 
infinitesimal  errors  of  refraction.  The  writer  is  unable  to  share  this  optimistic 
view.  At  the  same  time,  rest  for  the  eyes  is  as  important  for  neurasthenics  as  rest 
for  the  brain  and  other  parts,  and  glasses  which  reduce  the  necessity  for  accom- 
modation in  asthenopia  may  be  beneficial.  Yet  glasses  are  but  a  pis  aller  in  the 
case  of  the  neurotic  scholar  child  who  is  incapacitated  by  headache  directly  he  uses 
his  eyes,  although  his  vision  be  normal.  Rest  from  his  labours  will  cure  his 
headaches,  and  his  asthenopia  too. 

As  regards  migraine,  one  rarely  meets  a  sufferer  who  is  not  wearing  spectacles 
or  pince-nez,  or  one  who  has  been  cured  by  wearing  either. 

Headaches  due  to  dyspepsia,  anaemia,  constipation,  rheumatism,  need  treatment 
on  ordinary  principles.  Rheumatic  headaches  are  usually  relieved  by  aspirin  or 
salicylate  of  sodium.    An  examination  of  the  eyes  for  errors  of  refraction  and 
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optic  neuritis,  and  of  the  urine  for  albumin,  should  never  be  omitted.  Other 
local  causes,  such  as  decayed  teeth,  otitis  media,  naso -pharyngeal  obstruction,  and 
disease  of  fronto-nasal  sinuses,  should  be  borne  in  mind  as  possible  causes.  Faulty 
hygiene  of  sleeping-  and  class-rooms  is  sometimes  responsible.  If  the  conditions 
cannot  be  improved,  the  patient  should  be  removed  from  them.  Headaches 
traceable  to  educational  overpressure,  worry,  discontent,  and  unhappiness,  in 
neurotic  children,  cannot  be  relieved  by  drugs  or  by  any  treatment  short  of 
alleviating  or  changing  the  circumstances. 

Migraine  seems  to  be  less  dependent  on  definite  ill-health,  unwholesome  modes 
of  life,  and  local  causes,  than  are  other  forms  of  headache.  Subjects  predisposed  to 
migraine  are  as  liable  to  attacks  in  the  playing-field  as  in  the  school-room.  Sedentary 
brain  workers  often  have  their  worst  attacks  during  holidays,  when  open  air  and 
exercise  have  made  them  feel  robust  and  well.  It  may  be  that  exercise  in  such 
cases  floods  the  circulation  with  waste  products  and  with  toxins  which  have 
accumulated  in  the  intestinal  tract.  On  the  other  hand,  migraine  is  sometimes 
traceable  directly  to  mental  work,  vitiated  air,  want  of  exercise,  constipation,  and 
unsuitable  diet,  and  may  be  cured  or  greatly  lessened  by  attention  to  such 
details. 

Treatment. — Treatment  should  aim  at  elimination  of  deleterious  substances 
from  the  body  and  limitation  of  their  supply.  This  may  be  attained  by  giving  an 
occasional  saline  purge  and  by  regulating  diet  and  mode  of  life.  Possibly,  too, 
irritability  and  morbid  reaction  of  the  sympathetic,  on  which  the  phenomena  of 
migraine  appear  to  depend,  may  be  lessened  by  certain  drugs.  When  pallor  and 
cord-like  contraction  of  arterioles  prevail,  the  nitrites,  especially  liq.  trinitrin.,  in 
doses  of  J  to  1  minim,  may  be  given  in  the  intervals  between  attacks.  When 
there  is  flushing,  throbbing  of  cervical  and  temporal  arteries,  such  drugs  as 
strychnine  and  ergot  are  beneficial.  When  opposite  conditions  of  the  sympathetic 
— namely,  constriction  and  dilatation — are  present  at  the  same  time,  liq.  trinitrin. 
may  be  combined  with  ergot  and  strychnia.  Liq.  strychnise  (1  to  2  minims)  with 
ext.  ergotee  liq.  (10  minims)  may  be  given  to  a  child  twelve  years  of  age  three  times 
daily.    In  some  cases  quinine  with  hydrobromic  acid  and  nux  vomica  is  of  service. 

In  highly  emotional  children  with  rheumatic  symptoms,  salicylate  of  soda,  with 
bromide  of  ammonium,  sal  volatile,  and  inf.  gent,  co.,  should  be  administered. 
Citrate  of  iron  and  ammonium  agrees  as  well  as  any  patent  preparation  of  iron, 
and  may  be  given  with  ammon.  brom.,  nux  vomica,  or  arsenic,  when  anaemia  is 
present.  It  should  be  remembered  that  quinine,  iron,  and  nux  vomica,  may  give 
rise  to  headaches,  particularly  in  neurasthenic  persons,  who  often  show  marked 
susceptibility  to  their  action. 

The  bowels  should  in  all  cases  be  carefully  regulated.  Fresh  air,  moderate 
exercise,  and  healthy  surroundings,  are  essential.  The  diet  should  be  plain,  not 
over-abundant.  Excess  of  sugar  and  starch  in  some  cases,  and  of  nitrogenous 
food  in  others,  seem  to  increase  proclivity  to  migraine. 

During  an  actual  attack  of  migraine,  the  patient  should  be  kept  warm,  reclining 
in  a  quiet,  shaded  room.  The  less  he  is  disturbed  by  pressing  food  and  medicine 
upon  him  the  better.  All  sufferers  from  migraine  agree  that,  once  an  attack  has 
commenced,  nothing  can  stave  it  off.  But  some  relief  may  be  obtained  by  a  dose 
of  antipyrin  or  phenacetin  with  citrate  of  caffeine  when  given  at  the  onset. 
Pulv.  guarana?,  in  12-grain  doses,  for  a  child  of  twelve  has  been  recommended, 
but  a  cup  of  tea  is  perhaps  as  efficacious. 
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6.  ENURESIS. 


Enuresis  as  a  neurosis  seems  to  be  the  result  of  super-sensitiveness  of  the  lumbar 
centres  of  micturition,  and  of  deficient  inhibitory  control  on  the  part  of  the  higher 
cerebral  cortex  over  the  lower  centres  in  the  spinal  cord.  It  is  one  of  the  indications 
of  general  nervous  instability,  and  may  be  congenital,  hereditary,  and  familial,  or 
acquired.     When  nocturnal  only,  enuresis  may  be  due  to  unsuspected  epilepsy. 

^Etiology. — Cases  in  which  nervous  instability  is  the  sole  cause  are  the  most 
intractable,  but  in  the  great  majority  some  exciting  cause  is  present  as  well.  In  a 
few,  want  of  proper  training  may  keep  up  the  habits  of  infancy.  Every  child  has 
to  be  taught  to  control  its  bladder  and  make  known  its  desire  to  empty  it.  He 
usually  learns  to  do  so  before  the  age  of  two  years.  If  incontinence  is  habitual 
after  the  age  of  three  years,  it  is  a  morbid  manifestation.  When  constant  day  and 
night,  it  is  usually  associated  with  some  form  of  mental  enfeeblement  or  with  spina 
bifida  occulta,  in  which  case  it  is  incurable.  It  may  be  a  symptom  of  pressure  on 
the  cord  by  tuberculous  or  other  disease  in  its  neighbourhood. 

The  chief  exciting  causes  of  enuresis,  when  not  of  purely  nervous  origin,  are — 
Adenoid  vegetations  ;  local  conditions  within  and  without  the  bladder  which  render 
it  and  the  spinal  centres  irritable  ;  constitutional  defects,  such  as  diabetes  mellitus 
and  insipidus  ;  and,  far  more  rarely,  chronic  interstitial  nephritis.  Chorea  is  a 
common  cause  of  inability  to  control  the  bladder. 

Adenoid  vegetations  are  a  cause  of  nocturnal  enuresis,  but  probably  never  give 
rise  to  diurnal  incontinence.  Enuresis  may  be  a  part  of,  or  the  result  of,  night 
terrors,  which  are  common  in  the  subjects  of  adenoid  vegetations.  But  night 
terrors  in  such  cases  are  probably  set  up  by  partial  asphyxia,  which  stimulates  the 
respiratory  centres  and  vasomotor  centres  in  the  medulla.  Thus,  an  increased 
flow  of  urine  takes  place  into  the  bladder,  which  empties  itself  because  the  cerebral 
centres  of  control  are  inhibited  by  fright. 

Causes  of  Irritation  ivithin  the  Bladder. — Stone,  cystitis  from  tuberculous 
disease,  and  new  growths,  need  only  be  mentioned  here  as  possible  causes.  Cystitis 
due  to  infection  of  the  urinary  tract  by  micro-organisms,  especially  by  B.  coli,  is 
not  an  uncommon  cause  of  enuresis,  nocturnal  and  diurnal,  and  of  frequent  and 
precipitate  micturition  (pollakiuria — cf.  article  Enuresis,  p.  613). 

The  urine  infected  with  B.  coli  is  highly  acid,  specific  gravity,  1010  to  1020, 
clear  on  passing,  but  on  standing  becomes  neutral  or  alkaline  and  turbid,  the 
turbidity  being  unaffected  by  heat  or  reagents.  It  has  a  characteristic  offensive 
odour,  and  stains  napkins  or  underclothing  yellowish-brown.  Pus  cells  and  a  trace 
of  albumin  may  be  found.  On  centrifugalizing  and  staining  the  deposit  with 
methylene  blue,  the  bacilli  are  seen  with  an  oil-immersion  lens. 

The  Treatment  consists  chiefly  in  rendering  the  urine  alkaline  by  means  of 
increased  doses  of  citrate  and  acetate  of  potash.  Five  grains  of  each  may  be  given 
every  four  hours,  and  the  amount  increased  by  20  grains  daily  until  160  to  180  grains 
are  taken  in  twenty-four  hours.  The  alkaline  treatment  should  be  continued  for 
several  weeks,  as  cessation  is  often  followed  by  renewal  of  the  symptoms.  The 
addition  of  urotropin  in  5  to  10  grain  doses  often  seems  to  be  of  service,  although 
B.  coli  is  said  to  flourish  in  urotropinized  urine.     Benzoate  of  sodium  and  of 
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ammonium  in  doses  of  5  to  10  grains  are  sometimes  useful.  Hyoscyamus  in  10  to 
15  minim  doses  allays  vesical  irritability.  To  prevent  reinfection,  it  is  desirable 
to  attack  the  B.  coli  at  their  source  in  the  bowel.  Constipation  should  be  treated, 
and  the  rectum  washed  out  with  boracic  or  saline  solution.  The  usefulness  of  salol 
and  other  so-called  "  intestinal  disinfectants"  is  problematical.  Vaccine- therapy 
is  unnecessary  in  uncomplicated  B.  coli  infection,  but  when  pyuria  with  pyrexia 
and  evidence  of  pyelo-cystitis  is  present,  a  vaccine  should  be  prepared  from  a 
pure  culture  of  the  organism  isolated  from  the  patient's  own  urine.  Three  millions 
is  a  suitable  dose  for  a  child  one  year  old,  and  25,000,000  for  an  adult.  The  dose 
should  be  repeated  in  two  days'  time,  and  the  interval  gradually  extended  in  accord- 
ance with  the  patient's  progress. 

Hyperacidity  of  the  urine,  with  deposit  of  urates,  uric  acid,  or  oxalates,  is  also 
associated  with  nocturnal  and  diurnal  enuresis,  especially  in  neurotic  or  rheumatic 
subjects.  Restriction  in  nitrogenous  food,  and  administration  of  citrate  of  potash, 
is  often  efficacious  in  such  cases.  Salicylate  of  soda  sometimes  causes  painful  and 
frequent  micturition. 

Enuresis  may  also  be  caused  by  alkalinity  of  the  urine  without  cystitis.  The 
urine  is  of  low  specific  gravity,  1002  to  1005  ;  it  may  contain  a  trace  of  albumin. 
Polyuria  is  usually  present,  and  a  characteristic  feature  is  that  the  child,  on  being 
waked  at  night  to  pass  urine,  does  so  in  considerable  quantities,  but  after  a  short 
interval  is  found  to  have  passed  as  much  again  in  bed. 

In  some  cases  excess  of  saccharine  or  farinaceous  food  seems  to  be  the  cause  of 
this  form  of  enuresis,  for  it  may  be  cured  by  supplying  a  rigid  antidiabetic  diet  for 
a  few  days  (Percy  Lewis).  Polyuria,  whether  due  to  diabetes  mellitus  or  insipidus, 
or  to  chronic  interstitial  nephritis,  is  in  itself  sufficient  to  cause  enuresis. 

Irritability  of  the  bladder  may  still  produce  incontinence  night  and  day,  although 
the  original  cause  of  irritation  has  been  treated  or  removed.  The  presence  of  even 
small  quantities  of  normal  urine  in  the  bladder  is  sufficient  to  excite  it  to  contract. 
At  short  intervals  there  is  a  sudden  call  to  micturate,  which  must  be  obeyed  at 
once. 

The  treatment  of  an  irritable  bladder,  which  will  contain  only  small  quantities 
of  urine,  consists  in  training  it  to  hold  more.  The  child  should  be  kept  in  bed, 
and  instructed  to  micturate  at  intervals  gradually  increased.  Diet  should  be. 
bland,  and  excess  of  farinaceous,  saccharine,  and  nitrogenous  articles  should  be 
avoided.  Water  or  barley-water  may  be  given  freely.  It  is  a  mistake  in  any  case 
of  enuresis  to  restrict  fluids  except  shortly  before  bedtime.  Tincture  of  hyoscyamus 
in  doses  of  10  to  15  minims  or  more  is  a  valuable  vesical  sedative.  It  may  be 
given  with  citrate  of  potash  and  infusion  of  buchu. 

Atony  of  the  sphincter  is  not  a  common  condition,  but  occasionally  causes 
incontinence.  The  urine  drips  or  trickles  away  without  frequent  and  distressing 
desire  to  pass  it.  Such  cases  in  both  sexes  may  sometimes  be  cured  by  passage  of 
a  sound.  Electricity  in  the  form  of  faradism,  one  pole  being  placed  on  the  peri- 
neum or  in  the  urethra,  and  the  other  on  the  back  or  suprapubic  region,  has  been 
recommended.  Direct  massage  of  the  neck  of  the  bladder  by  means  of  a  finger 
introduced  into  the  rectum  has  been  advocated.  There  are  obvious  objections  to 
the  method. 

Treatment  by  epidural  injections  of  saline  solutions  has  been  practised 
in  France  and  America.  It  is  supposed  to  act  by  irritating  the  Cauda  equina,  and 
thus  conveying  impulses  to  the  lumbar  centres,  which  are  thought  to  be  incited 
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thereby  to  exert  tonic  or  inhibitory  influences  over  the  bladder.  The  site  of  the 
injection  is  the  membrane  closing  the  lower  end  of  the  sacral  canal,  which  is  indi- 
cated by  a  triangular  depression  situated  at  the  posterior  termination  of  the  intra- 
gluteal  fossa.  Injections  of  1£  to  5J  or  more  drachms  of  normal  saline  sterilized 
solution  are  made  with  an  ordinary  syringe,  having  a  needle  \\  inches  in  length. 
The  needle  is  inserted  at  the  point  of  election,  and  thrust  forwards  and  upwards 
into  the  sacral  canal.  The  patient  stands  or  lies  on  one  side  with  thighs  flexed. 
No  anaesthetic  is  used.  It  is  admitted  that  the  method  is  by  no  means  uniformly 
curative  ;  its  effects,  if  any,  are  probably  psychical. 

In  inveterate  cases  of  irritable  contracted  bladder,  gradual  expansion  of  the 
organ  by  injection  of  weak  boracic  solutions,  combined  with  local  application  of 
electricity,  is  said  to  be  successful. 

Hypnotic  suggestion  in  a  very  few  carefully  selected  cases  of  enuresis  of  purely 
nervous  origin  may  be  recommended. 

Causes  of  Irritation  outside  the  Bladder. — Of  these,  phimosis,  balanitis,  and 
vulvitis,  may  be  mentioned  ;  but  in  some  cases  the  incontinence  may  be  the 
cause,  and  not  the  result,  of  irritation.  Oxyurides  and  constipation  may  some- 
times give  rise  to  enuresis. 

General  Principles  of  Treatment. — Whatever  may  be  the  cause,  the  in- 
convenience occasioned  by  nocturnal  enuresis  may  be  lessened  by  waking  the  child 
at  set  intervals  to  pass  water.  Accidents  commonly  happen  when  the  child  lies 
on  his  back  ;  therefore  he  should  be  taught  to  sleep  on  one  side.  A  "  bobbin,"  or 
some  hard  object  strapped  to  the  small  of  the  back,  will  wake  him  should  he  turn 
over  on  it.  Restriction  of  fluids  just  before  bedtime,  and  of  stimulant  diuretics, 
such  as  tea,  coffee,  mustard,  pepper,  spices,  meat,  and  meat  juices,  and  in  some 
cases  sugar  and  starch,  should  be  enjoined.  Enuresis  when  a  part  of  night  terrors 
needs  treatment  appropriate  to  the  latter  (q.v.,  p.  693). 

Punishment  of  any  kind  is  rightly  condemned  in  any  case  of  enuresis  occurring 
in  a  child  upwards  of  three  or  four  years  of  age  ;  but  in  younger  children,  par- 
ticularly those  who  are  wilful  or  lazy,  one  or  two  slappings  will  often  break  the 
habit.  Medical  men  are  not  usually  consulted  until  this  primitive  method  of 
treatment  has  failed.  Rewards  for  not  wetting  the  bed  will  sometimes  stimulate 
powers  of  control  over  the  bladder. 

Children  who  invariably  wet  the  bed  should  not  be  sent  to  a  boarding  school, 
and  inveterate  cases  should  be  removed  to  a  nursing  home  or  hospital,  where  serious 
attempts  made  to  train  them  to  overcome  the  habit  are  often  successful  when 
home  treatment  has  failed.  Constipation  should  be  relieved.  Evacuation  of  the 
bowels  in  the  evening  before  bedtime  will  sometimes  cure  nocturnal  enuresis. 

The  utility  of  some  drugs  has  already  been  mentioned.  It  would  be  impossible 
to  enumerate  all  the  drugs  which  have  been  found  invaluable  by  some  and  useless 
by  other  practitioners.  Consideration  of  the  various  causes  of  the  complaint  will 
suggest  appropriate  remedies. 

Atropine  and  belladonna  should  not  be  given  by  routine  in  every  case.  Children 
who  wet  the  bed  occasionally  should  not  be  poisoned  indiscriminately  with  bella- 
donna for  months  together.  The  physiological  action  of  belladonna  in  full  doses 
is  to  cause  temporary  paralysis  of  the  bladder  and  to  lessen  secretion  of  urine.  In 
some  cases  such  results  are  beneficial,  in  others  not.  Belladonna  is  useless  when 
sphincter  control  is  weak,  also  in  cases  in  which  the  tendency  to  enuresis  is  kept 
up  by  local  and  constitutional  conditions.     It  is  seldom  useful  when  enuresis  is 
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both  diurnal  and  nocturnal.  It  is  useless  in  B.  coli  infection.  It  is  most  valuable 
in  cases  of  habitual  nocturnal  enuresis.  The  drug  should  then  be  pushed  to  full 
doses  (10  to  40  minims  of  the  tincture  for  a  child  of  ten  to  twelve),  and  be  given 
at  night  only,  with  10  grains  of  one  of  the  bromides  ;  or  atropine  may  be  given 
in  1-minim  doses  of  the  liq.  atropinae  sulph.,  4  grains  to  1  ounce,  gradually  in- 
creased until  the  physiological  effect  is  produced.  If  no  good  effects  follow  a  few 
weeks  of  belladonna  treatment,  the  utility  of  its  continuance  is  doubtful.  The 
disadvantage  of  keeping  a  child  for  months  in  a  state  of  chronic  belladonna 
intoxication  is  obvious.  Few  parents  can  be  induced  to  persevere  with  the  treat- 
ment after  one  or  two  experiences  of  children  rendered  half  blind,  staggering, 
delirious,  and  unable  to  swallow,  in  consequence.  The  ill  effects  can,  however, 
be  reduced  by  giving  belladonna  or  atropine  at  night  only.  The  writer  has  found 
better  results  from  giving  hyoscyamus,  citrate  of  potash,  and  buchu,  than  from 
the  belladonna  treatment  alone ;  but  in  some  such  cases  it  is  probable  that  ho 
was  treating  a  B.  coli  infection  unawares. 

Cantharides  has  been  recommended  when  there  is  weakness  of  the  sphincter. 
Lycopodium,  in  doses  up  to  a  drachm  of  the  tincture,  may  be  useful  as  a  bladder 
sedative.  Ergot  in  atony  of  the  bladder,  antipyrin  as  a  general  nerve  sedative, 
valerianate  of  zinc  in  *  to  \  grain  doses,  rhus  aromatica  in  doses  of  10  to  15  minims 
of  the  liquid  extract,  as  a  stimulant,  diuretic,  and  tonic,  may  all  be  useful  when  the 
conditions  which  indicate  their  use  are  present.  Arsenic,  strychnine,  and  nux 
vomica  and  iron,  may  be  required.  In  a  few  instances,  where  there  is  mental  and 
physical  evidence  of  thyroid  insufficiency,  thyroid  extract  may  be  beneficial. 

Nervous  Retention  of  Urine  is  not  uncommon  in  boys.  The  writer  has  known 
it  to  occur  in  father  and  son.  The  father  throughout  his  life  could  never  use 
a  public  urinal,  nor  pass  water  if  anyone  was  by.  The  son  suffered  much  at 
school  from  the  thoughtless  teasing  and  practical  jokes  to  which  he  was  subjected 
by  his  school-fellows  on  account  of  a  similar  failing.  Fortunately,  no  further  ill 
consequences  ensued  ;  but  in  such  cases,  as  the  affection  cannot  be  overcome  by 
drugs  or  strength  of  will,  common-sense  instruction  should  be  given,  in  order  to 
enable  the  patient  to  conceal  it.  Hysterical  retention  of  urine  in  young  girls 
never  needs  active  treatment  by  passage  of  a  catheter. 

Incontinence  of  Faeces. — Inability  to  control  faecal  evacuations  may  be  the 
result  of  paraplegia  due  to  myelitis,  injury  to  the  lumbar  portion  of  the  spinal 
cord,  or  disease  of  corresponding  lumbar  vertebras  or  spina  bifida.  Incontinence 
of  fasces  is  a  common  result  of  stuporous  conditions  and  exhaustion  in  the  course  of 
any  prostrating  illness.  In  severe  cases  of  chorea  both  bladder  and  rectum  may 
be  incontinent.  Occasional  incontinence  of  urine  and  fasces  may  be  evidence  of 
unsuspected  epilepsy.  Idiots  of  the  lowest  grade  cannot  be  taught  to  control 
their  sphincters,  but  uncleanliness  in  this  particular  can  hardly  be  described  as 
incontinence.  Apart  from  these  causes  of  faecal  incontinence,  atony  of  the  anal 
sphincter  may  render  it  so  weak  that  it  cannot  resist  the  slightest  impulse  to  empty 
the  rectum.  The  condition  is  analogous  to  atony  of  the  sphincter  vesicae  ;  the  anus 
is  patulous,  and  little  or  no  contraction  of  the  sphincter  ani  occurs  on  introduc- 
tion of  the  finger.  Sometimes  atony  of  the  sphincter  ani  and  faecal  incontinence 
are  associated  with  polypus  or  prolapse  of  the  rectum. 

Most  frequently,  however,  incontinence  of  faeces  is  the  consequence  of  the 
diarrhoea  of  purely  nervous  origin  which  besets  those  of  neurotic  temperament 
during  any  period  of  emotional  distress  or  anxiety  throughout  their  lives.     It  is 
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attributable  to  disturbance  of  the  abdominal  sympathetic  system.  Nervous 
diarrhoea  and  incontinence  are  common  in  children  who  worry  over  lessons  and 
babble  of  them  during  sleep.  They  will  eat  but  little  breakfast,  and  diarrhoea,  and 
sometimes  vomiting,  occur  directly  afterwards  ;  they  hurry  lest  they  should  be  late 
for  school,  and  soil  themselves  on  the  way  or  when  they  get  there.  Incontinence 
in  such  cases  is,  of  course,  only  a  natural  consequence  of  nervous  diarrhoea. 
Treatment  consists  in  rendering  school  life  less  formidable  to  neurotic  children,  or 
in  keeping  them  at  home.  In  some  instances  solid  excrement  may  be  voided  into 
the  clothing.  Mental  deficiency,  or  epilepsy,  or  an  obscene  form  of  psychopathia, 
may  in  some  cases  be  the  cause. 

Hysterical  retention  of  fceces  arising  from  mysophobia  has  been  occasionally 
recorded  in  young  children  (Thiemich). 


7.  HYSTERIA. 

Schnyder  regards  hysteria  as  the  persistence  in  adults  of  the  childish  type  of 
reaction  to  the  facts  of  life,  and  his  view  is  consistent  in  many  ways  with  other 
modern  hypotheses  as  to  the  nature  of  hysteria.  Janet,  for  instance,  traces  all  the 
phenomena  of  hysteria — mental  and  physical — to  "  restriction  of  the  field  of  per- 
sonal consciousness."  On  the  mental  side  the  hysterical  person  is  wayward, 
capricious,  fickle,  unreasonable,  impulsive,  because,  owing  to  amnesia  of  former 
impressions  and  events,  she  is  unable  to  guide  and  govern  action,  to  balance 
motives,  and  the  consequence  of  yielding  to  them,  in  the  light  of  past  experience. 
The  idea  of  the  moment  becomes  a  fixed  obsession,  and  reigns  supreme,  unrestrained 
by  the  simultaneous  presence  of  other  ideas  which  should  counteract  or  modify 
it.  If  a  desire  cannot  be  gratified  at  once,  the  consequences  are  emotional  outbursts 
and  actions  contrary  to  decorum  and  common-sense.  Such  restriction  in  the 
mental  field  of  judgment,  criticism,  analysis,  and  memory,  places  the  hysterical 
person  precisely  in  the  position  of  the  spoilt  and  passionate  neurotic  child,  whose 
experience  of  life  is  too  short  to  teach  him  that  he  cannot  always  have  his  own 
way. 

On  the  physical  side  there  is  similar  restriction  of  the  field  of  personal  con- 
sciousness. Just  as  the  field  of  vision  in  hysteria  is  restricted  so  that  the  patient 
does  not  perceive  objects  at  the  periphery,  so  also  there  is  similar  restriction  in 
regard  to  perception  of  other  peripheral  stimuli — hence  anaesthesia,  loss  of  mus- 
cular sense,  and  pseudo-paralysis.  Only  a  certain  number  of  the  multiple  sensations 
and  stimuli  which  make  up  personal  consciousness  are  assimilated  and  responded  to. 

If,  as  Babinski  holds,  "  suggestibility  and  persuasibleness  (Pithiatisme)  are 
the  criteria  of  hysteria,"  all  children  are  hysterical,  for  the  greater  part  of  training 
and  education  in  early  life  depends  upon  the  child's  suggestibility.  Owing  to  lack 
of  experience  and  to  its  simplicity,  the  normal  child  accepts  suggestions  without 
demur  and  believes  all  that  it  is  told.  Suggestion  and  counter-suggestion  or  per- 
suasion are  in  constant  use  in  every  nursery.  Were  not  normal  children  amenable 
to  persuasion,  not  even  the  most  Spartan  of  methods  could  tame  them.  But,  as  a 
matter  of  fact,  hysterical  adults  and  neurotic  children  are  singularly  obtuse  to 
suggestion  and  persuasion.  They  are  notoriously  difficult  to  hypnotize,  and  their 
suggestibility  chiefly  applies  to  suggestions  made  by  themselves.  Hysterical  affec- 
tions can  be  cured  by  persuasion,  but  the  difficulty  in  curing  them  lies  in  the 
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selection  of  the  method  of  persuasion  adopted  and  of  the  person  who  exercises  it. 
This  same  difficulty  arises  in  the  case  of  neurotic  children.  A  fall  on  the  floor 
suggests  to  one  child  that  it  has  hurt  itself,  but  it  is  speedily  cured  by  the  counter- 
suggestion  of  "kissing  the  place  to  make  it  well"  ;  whereas  another  child  who 
meets  with  a  similar  accident  requires  all  the  counter-suggestion  and  persuasion 
that  parents,  nurses,  and  physicians,  can  devise  to  convince  it  that  the  injury  is 
not  incapacitating  and  lasting.  Suggestibility  and  persuasibleness  are  indeed 
characteristic  of  hysteria,  but  the  terms  can  only  be  used  paradoxically.  Hysterical 
adults,  and  children,  too,  are  only  amenable  to  abnormal  forms  of  suggestion  and 
abnormal  methods  of  persuasion. 

The  hypotheses  of  Freud  and  Breuer  again  support  Schnyder's  contention,  that 
hysteria  is  a  persistence  or  recrudescence  of  puerile  reactions  to  the  facts  of  life. 
They  trace  the  origin  of  hysteria  to  events  occurring  in  very  early  childhood. 
Stated  briefly,  the  essentials  of  Freud's  hypothesis  are — 

1.  The  occurrence  of  "conflicts"  between  desires  or  impulses  and  the  moral 
censure  which  forbids  their  consummation,  or  even  the  entertainment  of  the  idea 
of  yielding  to  them. 

2.  The  result  of  such  "  conflicts  "  is  that  a  "  complex,"  or  system  of  ideas 
having  an  "  emotional  tone  "  and  a  conative  trend  towards  thought  or  action  in 
some  definite  direction,  becomes  suppressed  or  banished  from  the  conscious  mind 
(repression). 

3.  The  repressed  complex,  which  may  be  either  a  spontaneous  thought  or  based 
upon  an  actual  incident — usually  of  a  disagreeable  or  revolting  character — and  is 
invariably  related  to  sexual  instincts,  becomes  buried  in  the  subconscious  mind. 

4.  But  though  forgotten,  the  "  complex  "  remains  like  a  foreign  body  or  an 
impacted  wisdom-tooth  in  the  subconscious  mind,  and  asserts  itself  in  various 
hysterical  symptoms,  such  as  emotional  outbursts,  tremors,  convulsions,  anaesthesia, 
paralysis  and  contraction  of  limbs,  and  in  various  painful  subjective  sensations 
which  have  no  obvious  relation  to  their  hidden  cause. 

5.  The  different  modes  in  which  a  repressed  complex  finds  vent,  or  "  evasion 
of  the  censure  "  is  practised,  are  called  "  transference,"  "  symbolization,"  and 
"  displacement." 

The  censure,  for  instance,  of  a  suppressed  illicit  and  erotic  desire  may  be  evaded 
by  lavishing  undue  affection  on  cats  and  canaries  (transference),  or  the  desire  may 
be  "  symbolized  "  in  an  exaggerated  interest  in  marriages,  births,  and  scandals. 
Such  interpretations  of  a  celibate's  fondness  for  animals,  and  interest  in  ordinary 
daily  events,  seem  to  be  unnecessarily  harsh.  In  "  displacement  "  the  censured 
complex  finds  expression  in  some  subjective  sensation  which  is  not  under  the  ban 
of  the  "  censure."  For  instance,  the  pangs  of  unrequited  love  may  find  expression 
in  some  subjective  sensation  remotely  associated  with  the  object  of  affection — e.g., 
a  haunting  odour  of  a  cigar. 

Postponing  criticism  for  the  present  on  Freud's  views,  which  have  been  given 
in  barest  outline,  attention  may  be  drawn  to  their  consistency  with  what  one  knows 
of  the  operation  of  the  childish  mind.  Emotional  conflicts  do  take  place  in  early 
life,  especially  in  children  of  the  "  restrained  neurotic  type."  In  our  own 
childhood  they  were  called  "  struggles  against  temptation,"  the  "  conative  trend  " 
being,  in  books  of  the  period,  generally  towards  jam.  Suppression  of  the 
complex  was  a  moral  triumph,  and  the  end  to  the  victor  in  the  shape  of  subse- 
quent hysteria   was  not   contemplated.     The  example  of  a  repressed    complex 
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given  seems  trivial,  but  other  more  formidable  and  yet  analogous  instances  may 
be  adduced.  Suppressed  fear  may  dominate  the  whole  of  a  neurotic  child's 
existence  :  fear  of  animate  or  inanimate  things,  fear  of  darkness,  of  the  super- 
natural or  of  particular  persons,  dread  of  mishap  to  others  or  to  himself,  dread  of 
doing  wrong,  fear  of  punishment  or  of  being  past  forgiveness.  The  child  may 
know  that  his  fears  are  unwarrantable,  and  despise  himself  for  yielding  to  them. 
He  would  die  rather  than  confess  to  them,  and  succeeds  by  prodigious  efforts 
in  suppressing  obvious  manifestation  of  his  secret  troubles. 

Other  repressed  complexes  may  be  anger,  jealousy,  desire  for  revenge,  sense  of 
injustice,  disappointed  ambition,  self-depreciation.  Such  pent-up  emotions  in 
childhood  find  expression  in  bursts  of  tears,  fury,  or  spitefulness  and  cruelty, 
without  apparent  cause. 

Sullen  moroseness,  callousness,  moping,  unsociableness,  "  dromomania,"  may 
be  evidence  of  suppressed  complexes.  Curious  outbreaks  of  insubordination, 
immorality,  or  dishonesty,  untruthfulness,  unfounded  accusations  against  friends 
and  companions,  immodesty,  neglect  of  personal  cleanliness,  self-inflicted  injuries, 
are  other  methods  by  which  a  repressed  complex  manifests  itself.  All  these  phases 
of  hysteria  are  common  enough  at  or  about  the  age  of  puberty. 

In  younger  children  pent-up  emotions  may  be  said  to  display  themselves  in 
such  complaints  as  night  tremors,  vomiting,  indigestion,  anorexia,  lienteric  diar- 
rhoea, enuresis,  cardiac  palpitation,  pallor,  flushing,  fainting,  and  convulsive 
disorders. 

The  process  of  "  symbolization  "  as  a  means  of  "  evading  the  censure  "  is 
characteristic  of  childhood.  Maggie  Tulliver  hammering  nails  into  her  wooden 
doll's  head,  and  grinding  it  against  the  wall,  to  express  her  animosity  towards  her 
disagreeable  aunt,  and  young  Rawdon  Crawley  squaring  up  to  Lord  Steyne's  hat  in 
the  hall,  are  familiar  examples  of  symbolization  in  fiction,  and  are  true  to  Nature  too. 

Transference,  exemplified  in  the  spinster's  devotion  to  pets,  which  Freud  un- 
kindly attributes  to  unsated  sexual  desires,  may  be  seen  any  day  in  the  child  who 
treats  her  doll  as  a  baby,  and  exercises  stern  discipline  over  her  younger  brothers 
and  sisters,  in  obedience  to  maternal  instincts. 

In  short,  whether  we  accept  "  restriction  of  personal  consciousness  "  (Janet), 
or  "  Pithiatisme  "  (Babinski),  or  "  repression  of  emotional  complexes  "  (Freud),  as 
the  foundation  of  hysteria,  we  find  that  all  these  conditions  are  present  and  normal 
to  a  certain  extent  in  early  life. 

Hysteria  is  shown  in  exaggeration  and  abnormal  exercise  of  normal  functions. 
The  difference  between  the  normal  and  neurotic  individual  in  this  respect  is  mainly 
one  of  degree.  Without  restriction  of  personal  consciousness — or  the  power  of 
disregarding  counteracting  stimuli — habits  of  attention  and  concentration  would 
be  impossible.  Yet  reverie,  concentration  and  absorption  in  occupation,  are  only 
one  step  removed  from  dream  states,  automatism,  loss  of  memory  and  identity, 
which  are  manifestations  of  hysteria. 

The  various  methods  of  ventilating  repressed  emotional  complexes  are  natural, 
or  may  be  morbid  and  hysterical  in  accordance  with  their  vehemence,  eccentricity, 
and  inappropriateness.  Ill  treatment  of  a  doll,  for  instance,  is  a  harmless  outlet  for 
a  personal  grievance  compared  with  cruelty  to  a  pet  animal  or  to  younger  children. 
Any  normal  child  may  sulk  if  slighted,  but  the  hysterical  child  becomes  melan- 
cholic, not  merely  sulky.  The  normal  child  seeks  affection  by  bestowing  it  in 
moderation  upon  others — the  hysterical  by  extravagant  demonstrations,  or  by 
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feigning  illness  and  injury,  or  perhaps  by  buying  gifts  for  others  with  stolen  money. 
Much  of  the  misconduct  and  startling  immorality  of  neurotic  children  of  both 
sexes  must  be  regarded  as  evidence  of  repressed  emotional  complexes  seeking  an 
outlet.  The  seeds  of  hysteria  are  sown  in  early  life,  and  Freud's  insistence  on  this 
fact  is  of  the  utmost  importance.  Recognition  of  "  repressed  complexes  "  in 
young  children,  and  appropriate  management,  may  save  them  from  hysteria  and 
many  other  functional  nervous  disorders. 

Freud's  views  are,  however,  open  to  criticism  in  certain  points.  It  seems 
unnecessary  to  assume  that  a  suppressed  complex  which  asserts  itself  in  hysterical 
manifestations  is  banished  from  the  conscious  mind.  Most  people  remember 
their  emotional  conflicts,  however  much  they  strive  to  forget  them.  If  a 
disagreeable  incident  or  complex  of  ideas  is  actually  forgotten,  and  only  elicited 
by  psycho-analytic  methods,  it  is  possible  that  it  has  nothing  to  do  with  the  symp- 
toms, although  the  patient  may  readily  accept  the  psycho-analyst's  assurance 
that  it  is  their  cause.  Evidence  of  the  nature  of  a  repressed  complex  rests 
entirely  on  the  patient's  statements.  Many  are  not  disposed  to  agree  with  Freud 
that  a  repressed  complex  is  invariably  of  sexual  nature.  It  is  true  that  hysteria 
and  a  variety  of  functional  neuroses  may  result  from  the  patient's  conviction 
that  secret  sexual  offences  have  ruined  him  body  and  soul.  But  patients  are 
seldom  reticent  on  this  point,  and  when  a  tedious  process  of  psycho-analysis  is 
necessary  to  elicit  confession,  it  is  highly  probable  that  the  "  suppressed  complex  " 
is  in  reality  suggested  by  the  inquisitor. 

Freud  soon  abandoned  his  original  contention  that  hysteria  is  the  out  ome 
of  actual  sexual  assaults  experienced  by  little  children,  and  has  elaborated  a  theory 
of  hysteria  based  upon  the  evolution  of  the  sexual  instincts  in  infancy  and  early 
life.  He  maintains  that  stages  of  auto-eroticism  and  homo-sexualism  are  normal 
in  infancy,  and  depend  on  the  process  of  development  of  the  oral,  anal,  cutaneous, 
and  genital  erogenous  zones  respectively.  Normally  the  genital  zone  proper 
becomes  predominant,  whilst  the  remaining  erogenous  zones  are  subsidiary  and 
subordinate.  The  energy  belonging  to  the  repressed  sexual  impulses  derived  from 
zones  other  than  the  genital  is  diverted  into  non-sexual  channels  by  a  process 
called  "  sublimation,"  by  which  is  meant  the  educational  development  of  social 
charms  and  graces.  The  evolution  of  normal  sexual  activity  takes  place  between 
the  ages  of  five  to  ten  years,  and  should  be  complete  at  puberty.  But  if  during 
the  prepubertal  period  some  erogenous  zone,  such  as  the  oral  or  anal,  becomes 
over-developed  at  the  expense  of  the  genital  zone  proper,  tendencies  to  sexual 
perversion  occur.  Impulses  towards  them  may  be  suppressed  instead  of  being 
"  sublimated  "  into  other  forms  of  activity,  and  find  expression  in  various  mani- 
festations of  hysteria.  It  is,  however,  impossible  to  admit  that  all  cases  of 
hysteria  are  founded  on  "  psychopathia  sexualis."  It  is  well  known  that  profound 
hysteria  may  be  the  immediate  result  of  traumatism  or  emotional  shock  of 
any  kind,  and  that  any  sudden  emotional  shock  may  cure  it.  Both  facts  are 
incompatible  with  Freud's  views. 

Freud  and  his  school  point  with  triumph  to  the  success  of  their  treatment  in 
proof  of  the  correctness  of  their  theories.  But  similar  successes  may  be  claimed 
by  the  exponents  of  any  method  of  treatment,  provided  that  it  is  based  on  "  sugges- 
tion "  or  on  the  application  of  some  unwonted  and  unexpected  stimulus.  Ancient 
physicians,  who  believed  that  hysteria  was  due  to  wanderings  of  the  womb,  no 
doubt  cured  many  patients  by  persuading  them  that  they  had  succeeded  in  tethering 
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the  organ.  Could  the  patient  be  persuaded  that  hysterical  symptoms  are  due  to  a 
neglected  corn  on  his  toe,  the  chiropodist  could  vie  with  the  psychotherapist 
who  attacks  a  corn  in  his  patient's  mind. 

The  secret  of  curing  hysteria  lies  in  supplying  suddenly,  or  otherwise,  extra- 
ordinary stimuli  to  take  the  place  of  normal  stimuli,  which  are  unappreciated  by 
the  patient  because,  as  Janet  holds,  his  personal  consciousness  is  restricted.  The 
efficacy  of  the  stimuli  may  depend  on  their  novelty,  unexpectedness,  the 
entourage  of  their  application,  and,  above  all,  on  the  personality  of  the  physician 
or  quack  who  applies  them.  According  to  Boerhaave,  an  Arabian  physician  once 
cured  a  Caliph's  young  wife,  who  was  suffering  from  hysterical  hemiplegia,  by 
suddenly  offering  a  gross  affront  to  her  modesty.  A  single  shock  from  a  ten- 
and-sixpenny  battery  will  cure  the  simple  village  maiden  of  hysterical  mutism, 
paralysis,  or  amblyopia,  whereas  a  Wimbush  machine,  with  a  plate  as  large  as  a 
cart-wheel  yielding  a  6-inch  spark,  may  fail  to  relieve  the  highly  educated 
person  similarly  affected,  unless  she  credits  the  man  behind  the  machine  with 
occult  and  supernatural  powers.  The  stimulus  must  be  sufficient  to  open  the 
floodgates  of  the  sympathetic,  and  send  the  blood  coursing  through  the  body, 
brain,  and  limbs.  In  some  the  effect  may  be  produced  by  one  or  two  pails  of 
cold  water  or  the  application  of  a  faradic  wire  brush ;  others  require  the 
elaborate  and  impressive  ceremonial  provided  at  shrines,  grottoes,  or  music-halls. 

In  the  writer's  opinion,  hysterical  symptoms  cannot  be  imputed  to  restriction 
of  personal  consciousness,  suggestibility,  imitation,  or  to  manifestations  of  "  re- 
pressed complexes  "  alone,  though  all  these  conditions  in  an  exaggerated  and 
abnormal  form  are  characteristic  of  hysteria,  and  are  as  such  the  essence  of  the 
neurotic  temperament.  By  the  neurotic  temperament  is  meant  individual 
peculiarities  in  regard  to  perception  of,  storage  of,  and  reaction  to,  the  varied 
stimuli  on  which  conscious  personality  depends.  Hyperesthesia,  anaesthesia, 
dysaesthesia,  and  synaesthesia,  in  respect  to  stimuli  in  various  alternations  and 
combinations,  may  account  for  hysteria,  neurasthenia,  and  functional  neuroses  in 
general.  Volition,  attention,  the  emotions,  and  all  intellectual  processes,  have  a 
physical  basis  in  bodily  changes  induced  by  stimuli,  and  these  changes  are  chiefly 
brought  about  by  the  action  of  the  sympathetic  nervous  system.  Anomalous  con- 
ditions of  the  sympathetic  in  the  direction  of  excess  or  defect  of  action  in  response 
to  stimulation  account  for  the  subjective  sensations  as  well  as  the  objective  physical 
signs  which  are  not  under  direct  control,  and  are  therefore  misinterpreted  by  the 
mind  of  neurotic  subjects.  Delusions,  illusions,  and  hallucinations,  are  the  result 
of  misinterpreted  stimuli. 

No  broad  gulf  separates  hysteria  and  neurasthenia.  Neurotics  of  either  type 
are  liable  to  both,  but  on  the  whole  the  "  restrained  "  type  is  more  apt  to  develop 
hysteria,  and  the  "  unrestrained  "  is  more  prone  to  neurasthenia.  In  neurasthenia 
there  is  super-sensitiveness  with  excessive  reaction  to  all  kinds  of  sensations  and 
stimuli ;  in  hysteria  hyperaesthesia  and  excessive  reaction  occur  in  regard  to  some 
particular  sensations  and  stimuli,  whilst  others  are  unappreciated  and  give  rise  to 
no  reactions. 

Hysterical  Paralysis  and  Contractures. — Children  before  the  advent  of  puberty 
do  not  exhibit  such  stigmata  of  hysteria  as  anaesthesia,  restriction  of  visual  fields, 
and  hystero-genetic  zones.  Babinski  maintains  that  these  conditions  do  not  exist 
even  in  adult  hysterical  patients,  unless  their  presence  is  suggested  by  medical 
men.     This  may  be  true  in  respect  to  the  hystero-genetic  zones  of  Charcot,  but  it 
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is  certain  that  hysterical  patients  often  discover  spontaneously  that  their  field 
of  vision  is  restricted,  and  when  unaware  of  the  fact  they  cannot  know  by  intuition 
that  it  will  be  revealed  by  the  perimeter.  The  chart  of  the  visual  fields  character- 
istic of  hysteria  cannot  be  the  result  of  suggestion.  Anaesthesia  no  doubt  can  be 
induced  by  suggestion,  but  the  patient  often  discovers  it  for  herself,  and  reveals 
it  to  others  by  turning  her  limbs  into  pin-cushions  and  needle-cases.  The  absence 
of  anaesthesia  in  infantile  hysteria  has  been  attributed  to  the  simplicity  of  the 
child  mind.  The  hysterical  adult,  it  is  alleged,  argues  that  if  a  limb  is  paralyzed 
it  must  be  dead,  and  therefore  insensible,  whereas  the  child  is  incapable  of  such 
feats  of  ratiocination,  and  is  only  aware  that  it  cannot  move  its  leg  or  arm.  It 
seems  more  probable  that  the  anaesthesia  precedes  the  imaginary  paralysis,  and  that 
the  adult  argues  (if  she  does  argue)  that  the  limb  is  powerless  because  anaesthetic. 
It  is  anaesthetic  and  apparently  powerless  because  of  the  state  of  partial  ischaemia 
which  prevails.  Hysterical  palsy  is,  in  fact,  a  form  of  ischaemic  paralysis  depen- 
dent upon  overaction  of  the  sympathetic  vaso-constrictor  system.  The  evidence 
of  this  is  that  the  limb  does  not  bleed  when  pricked.  In  the  neurotic  child, 
however,  the  sympathetic  system,  although  unstable  and  irritable,  has  not  ac- 
quired the  extraordinary  super-sensitiveness  and  hair-trigger-like  action  which  is 
developed  in  the  hysterical  adult.  A  similar  condition  of  ischaemia  probably 
occurs  in  the  child,  but  it  is  insufficient  to  produce  bloodlessness  and  anaesthesia, 
though  enough  to  cause  the  limb  to  "  go  to  sleep." 

Hysterical  paralysis  may  be  associated  with  flaccidity  or  rigidity.  The  onset 
may  be  sudden  or  gradual.  The  type  of  paralysis  may  be  monoplegic,  diplegic, 
or  paraplegic.  The  flaccid  variety  may  affect  one  or  both  legs.  Under  passive 
movements,  if  the  child's  attention  can  be  disengaged  or  if  it  is  taken  by  surprise, 
the  muscles  can  be  felt  to  contract,  thus  showing  that  they  are  not  paralyzed. 
Sometimes  all  voluntary  movements  are  freely  performed  when  the  patient  is 
lying  down,  but  a  condition  of  "  astasia  abasia  "  is  present.  If  the  child  is  placed 
in  erect  position,  it  treads  on  the  inner  or  outer  side,  or  even  the  dorsum,  of  the  feet, 
and  at  once  collapses  on  the  ground  if  unsupported.  When  one  lower  limb  only  is 
affected,  the  patient  will  not  rest  upon  it,  but  trails  it  like  a  dead  weight  behind 
it,  with  the  toes  or  dorsum  of  the  foot  scraping  the  floor.  In  less  pronounced 
cases  many  curious  methods  of  progression  are  adopted.  A  girl  aged  ten,  for 
instance,  walked  exactly  like  a  tight-rope  dancer,  sliding  her  feet  in  a  line  in  front 
of  each  other,  swaying  her  body  and  waving  her  arms  to  preserve  her  balance,  an 
expression  of  intense  anxiety  on  her  flushed  face.  A  day  or  two  later  she  could 
not  walk  across  the  room,  but  got  to  the  other  side  by  hugging  the  walls  all  round, 
or  made  short  tottering  charges  from  point  to  point,  seizing  each  article  of  furni- 
ture on  the  way,  apparently  just  in  time  to  save  her  from  a  heavy  fall.  In  a 
short  time  she  imitated  in  an  exaggerated  fashion  the  "  cross-legged "  gait  of 
another  child  suffering  from  congenital  spastic  paraplegia.  Another  girl,  aged 
seven  or  eight,  behaved  precisely  as  if  wearing  skates  on  the  ice  for  the  first  time, 
slipping  and  sliding  her  feet  away  from  each  other,  treading  on  her  outer  or  inner 
ankles,  falling  in  all  directions,  yet  never  seeming  to  hurt  herself. 

When  rigidity  is  present,  there  is  almost  always  complaint  of  pain.  The  knee 
is  most  commonly  affected.  It  is  kept  rigidly  extended  or  semiflexed,  and  all 
attempts  to  move  it  are  met  with  resistance  and  piercing  shrieks.  In  advanced 
cases  the  thighs  are  firmly  flexed  on  the  abdomen,  the  legs  on  the  thighs,  and  the 
feet  extended  so  that  the  soles  fit  the  curves  of  the  buttocks.     The  attitude  may 
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be  maintained  for  months  together.  At  first  it  may  be  relaxed  during  sleep, 
but  in  time  it  may  become  constant.  The  skin  may  slough  in  the  flexures  of  the 
joints  and  cause  foul,  unhealthy  ulcers.  The  degree  of  contracture  is  far  more 
extreme  than  is  ever  seen  in  any  known  organic  disease.  It  is  difficult  to  explain 
on  any  hypothesis,  but  the  writer  is  inclined  to  believe  that  it  originates,  like 
the  tics,  in  an  "act  of  defence."  It  resembles  the  almost  involuntary  drawing 
up  of  the  whole  limb,  which  follows  dipping  one's  toes  into  unexpectedly  hot  or 
cold  water.  Possibly  some  painful  or  disagreeable  sensation  in  the  sole  of  the  foot 
suggests  it.  Whether  flaccidity  or  rigidity  be  present,  the  paralysis  or  con- 
tracture is  probably  suggested  by  pain  of  one  kind  or  another. 

In  hysterical  contracture  of  the  upper  extremities  the  position  is  usually  one 
of  extreme  flexion  at  one  or  other  joint.  The  crucial  test  of  its  being  functional, 
and  not  due  to  organic  contraction,  is  that  by  coaxing  and  manipulation  the  spasm 
may  be  relaxed,  and  the  fingers,  hand,  and  forearm,  brought  into  the  same  plane. 
In  cases  of  true  hemiplegic  rigidity  this  is  impossible. 

In  hysterical  paralysis  of  any  kind  the  extremities  are  usually  cold  and  blue, 
and  angio-neurotic  oedema  may  be  present.  The  tendon-jerks  are  nearly  always 
active  or  exaggerated,  and  the  patient  gives  a  peculiar  cry  or  start  of  alarm 
and  surprise  when  they  are  elicited.  The  knee-jerks  and  Achilles-jerks  are  never 
absent  except  in  organic  disease  of  nerves  or  spinal  cord.  True  ankle-clonus  is 
never  present  in  functional  paralysis.  The  plantar  response  may  be  flexor  or 
absent,  or  unduly  active  with  drawing  up  of  the  entire  limb  and  expansion  of  all 
the  toes,  but  the  slow  "  Babinski "  extensor  response  of  the  great  toe  is  definite 
evidence  of  organic  disease. 

Differential  Diagnosis  of  Hysterical  Paralysis  and  Contracture. — 
The  unqualified  diagnosis  of  hysteria  should  never  be  made  until  all  other  possible 
causes  of  the  symptoms  have  been  excluded.  Symptoms  typically  hysterical 
in  their  exaggeration,  mutability,  and  apparent  subsidence,  may  yet  have  an 
organic  basis  in  cerebro-spinal  or  other  diseases.  To  regard  functional  disorder 
as  organic  is  excusable,  to  mistake  organic  disease  for  functional  is  unpardonable, 
from  the  patient's  point  of  view. 

Localized  pain  is  probably  at  the  bottom  of  all  hysterical  paralyses  and  con- 
tractures in  childhood.  The  pain  may  be  due  to  rheumatism  or  a  slight  strain, 
or  to  incipient  tuberculous  disease.  For  example,  a  highly  emotional  child  aged 
ten  had  walked  with  a  stiff  knee  for  several  weeks.  She  was  coaxed  and  persuaded 
to  bend  the  knee,  to  kneel  and  walk  normally,  and  seemed  cured  for  the  time ; 
but  three  months  later  she  was  found  to  have  tuberculous  disease  in  the  neighbour- 
hood of  the  hip-joint. 

Provided  that  caution  is  exercised,  there  is  not  much  danger  of  mistaking 
cerebral  tumour  or  incipient  meningitis,  acute  rheumatism,  polio-myelitis  and 
polyneuritis,  tuberculous  and  other  forms  of  arthritis,  for  hysteria. 

Treatment  of  Hysterical  Paralyses  and  Contractures. — As  previously 
mentioned,  the  principle  of  treatment  of  hysterical  paralysis  is  to  supply  some 
unexpected  or  novel  stimulus  to  take  the  place  of  unfelt  normal  stimuli,  or  to 
counteract  gradually  those  which  have  supplanted  and  excluded  all  others. 
The  method  of  "  taking  by  surprise  "  is  often  strikingly  successful.  A  sudden 
and  peremptory  order  to  get  up  and  walk,  or  a  sharp  application  of  faradism  will 
sometimes  cure  at  once.     But  it  is  unwise  to  attempt  such  miracles  in  the  presence 
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of  parents  or  relations.  Removal  from  the  surroundings  in  which  the  disability 
has  occurred  is  essential.  Treatment  should  not  convey  any  idea  of  harshness 
or  severity.  Mild  faradism,  massage,  passive  movements,  and  appropriate  exercises 
for  the  affected  limbs,  should  be  employed. 

If  the  child  seems  apathetic,  dreamy,  and  lethargic,  cold  douches  are  the  best 
remedy.  If  exacting,  querulous,  excitable,  and  desirous  to  attract  attention,  it 
should  be  quietly  ignored  in  the  intervals  of  routine  treatment,  and  should  not  be 
allowed  to  regard  itself  as  an  object  of  special  interest  or  importance.  A  little 
good-natured  teasing  and  badinage  is  useful  at  times.  Obedience  should  be  enforced 
by  firmness,  kindness,  and  encouragement. 

Few  cases  of  hysterical  paralysis  resist  treatment  on  these  lines  in  an  institution  ; 
the  problem  is  how  to  deal  with  them  when  cured,  for  a  return  to  former  surround- 
ings often  brings  about  an  immediate  relapse. 

Treatment  op  Contractures. — Examination  under  an  anaesthetic  is  usually 
necessary  both  for  the  purpose  of  diagnosis  and  to  avoid  giving  pain.  When  the 
spasm  is  fully  relaxed,  the  limbs  should  be  put  up  in  splints,  and  if  the  lower 
extremities  are  affected  an  extension  apparatus  should  be  applied.  The  apparatus 
should  be  removed  on  the  second  day  for  the  purpose  of  massage  and  passive 
movements  and  electrical  treatment,  and  should  only  be  re-applied  if  the  spasm 
shows  signs  of  return.  They  usually  subside  in  a  few  days,  and  the  remainder  of 
the  treatment  consists  in  re-educating  the  child  to  stand  and  walk,  or  to  use  its 
arms  again. 

Functional  Amaurosis. — The  restriction  of  visual  fields  common  in  hysterical 
adults  is  not,  in  the  writer's  experience,  met  with  in  prepubertal  years.  A  form 
of  functional  asthenopia,  with  loss  of  conjunctival  reflex  and  sensibility  and  deficient 
use  of  the  muscles  of  accommodation,  has  been  described,  but  the  condition  has 
to  be  distinguished  from  diphtheritic  paralysis.  Absence  of  knee-jerk,  nasal 
voice,  and  loose  ineffectual  cough,  will  complete  the  diagnosis  of  the  latter  affection. 
Functional  asthenopia,  not  dependent  on  errors  of  refraction,  is  referred  to  in  the 
section  on  headaches  (p.  715). 

Acute  Amaurosis. — Apart  from  cases  of  sudden  blindness  occurring  in  hydro- 
cephalus and  intracranial  tumours,  in  which  change  in  the  optic  nerve  may  be 
observed,  acute  amaurosis  may  follow  encephalitis,  in  which  the  optic  discs  are 
usually  normal.  The  prognosis  is  fairly  good.  The  condition  has  been  attributed 
to  toxic  affection  of  the  cortical  visual  centres  in  the  occipital  lobes. 

Post-Eclamptie  Amaurosis  seems  to  bo  due  to  temporary  exhaustion  of  the 
visual  centres.  A  similar  condition  of  exhaustion  of  other  cerebral  areas  may 
produce  transient  aphasia  or  hemi-paresis.  Post-eclamptic  amaurosis  due  to 
exhaustion  of  visual  centres  is  as  a  rule  not  hemianopic,  but  affects  the  whole 
of  the  field  of  vision.     Sight  is  usually  restored  in  a  few  hours. 

Vrwmia  has  to  be  borne  in  mind  as  a  cause  of  transient  blindness. 

Amaurosis  following  Prolonged  Blepharospasm  has  been  described.  After  long 
disuse  of  one  or  both  eyes  the  child  seems  literally  to  have  forgotten  how  to  see. 
and  before  vision  can  be  regained  we  must  re-educate  his  cortical  visual  centres. 
Leber  regards  amaurosis  in  such  cases  as  this  as  due  to  functional  derange- 
ment of  the  cortical  centre  of  vision.  Another  cause  of  transitory  amaurosis 
is  migraine. 
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Hysterical  Ptosis. — Hysterical  ptosis  is  really  blepharospasm.  The  eyelids  are 
not  flaccid,  drooping,  and  powerless,  as  in  myasthenia  gravis  or  paralysis  of  the 
levator  palpebrarum.  The  eyebrows  are  not  raised  nor  the  frontalis  muscles 
corrugated  in  the  effort  to  keep  open  the  eyes.  The  orbiculares  are  tightly  con- 
tracted and  the  eyelids  quiver. 

Hysterical  ptosis  is  not  uncommon  in  children  of  seven  or  eight  years  of  age 
and  upwards.  The  onset  is  usually  sudden  and  dramatic.  In  the  midst  of  a  meal 
or  some  other  occupation  the  patient  becomes  violently  agitated,  and  declares  that 
she  cannot  see.  The  doctor,  hurriedly  consulted,  finds  the  patient  clinging  closely  to 
her  mother,  sobbing  quietly,  and  dropping  tears  from  beneath  her  fast-closed  lids. 
His  approach  is  greeted  with  agonized  shrieks  and  pathetic  appeals  to  mother  not  to 
leave  her.  But  on  the  parent's  departure  the  child  becomes  quiet  and  docile.  When 
told  to  walk,  she  gropes  her  way  with  outstretched  hands,  but  invariably  avoids 
all  obstacles.     Isolation,  and  a  little  coaxing  and  persuasion,  soon  effect  a  "  cure." 

The  sudden  onset  suggests  some  temporary  defect  of  vision,  perhaps  a 
migrainous  aura,  which  convinces  the  patient  that  she  is  blind. 

Hysterical  Mutism  is  rare  before  the  age  of  puberty,  but  here  it  may  be  remarked 
that  many  children  who  develop  hysteria  also  show  signs  of  premature  sexual 
development,  with  or  without  precocious  menstruation.  In  one  form  of  hysterical 
aphonia  the  voice  is  not  raised  above  a  whisper.  The  patient  is  usually  tolerant 
of  laryngoscopy  examination,  and  approximation  of  the  vocal  cords  is  seen  to  be 
imperfect.  Cough  is  forcible  and  noisy.  A  slight  catarrh  or  much  shouting  and 
singing  is  sometimes  responsible.  After  a  few  days'  rest  the  voice  usually 
returns. 

In  more  typical  hysterical  mutism  the  patient  is  dumb.  When  asked  to  speak, 
she  gazes  mournfully  and  appealingly  about  her,  moans,  but  utters  no  words.  The 
behaviour  is  as  histrionic  as  in  cases  of  hysterical  blepharospasm.  A  shock  from  a 
faradic  battery  usually  restores  speech,  but  unless  the  patient  is  removed  from  her 
surroundings  relapses  may  be  expected. 

Functional  Dysphagia  may  occur  in  neurotic  infants  at  or  about  the  time  of 
weaning.  Sometimes  the  difficulty  is  with  semi-solids,  and  sometimes  with  fluids. 
Sometimes  it  is  due  to  the  child  throwing  back  its  head  in  order  to  avoid 
swallowing  food  it  does  not  like.  The  difficulty  is  overcome  by  patience  and  perse- 
verance. Sometimes  it  is  due  to  hurry,  and  may  be  cured  by  feeding  slowly  and 
in  small  quantities  at  a  time,  or  the  child  may  have  suffered  from  the  discomfort 
of  food  going  the  wrong  way,  and  dreads  that  it  may  do  so  again.  In  some 
instances  it  may  be  akin  to  the  stage  fright,  due  to  inco-ordination  or  stammering 
of  the  muscles  of  deglutition,  which  prevents  the  debutante  from  eating  and  drinking 
in  face  of  an  audience. 

Reference  has  been  made  to  dysphagia  in  young  infants,  apparently  due  to 
spasm  or  absence  of  relaxation  of  the  cardiac  sphincter,  leading  to  regurgitation  of 
food  before  it  reaches  the  stomach.  It  may  be  necessary  to  treat  it  by  passage  of 
bougies  and  feeding  by  nasal  tube.  It  seems  to  be  analogous  to  spasm  of  the 
pylorus  (John  Thomson). 

Hysterical  Dysphagia  is  characterized  by  prodigious,  though  unavailing,  attempts 
to  swallow.  The  patient  complains  that  she  cannot  get  the  food  out  of  her  mouth, 
and  that  it  goes  clown,  but  returns  before  it  is  half  swallowed,  or  that  a  ball  rises 
in   her   throat   to  meet   it   as   she   swallows.      The   difficulty   is  with  solids  or 
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semi-solids.     Treatment  is  by  isolation,  encouragement,  and,  as  a  last  resource, 
forced  feeding. 

Hysterical  Anorexia,  as  already  stated,  may  be  the  consequence  of  painful  spasm 
of  the  cardiac  sphincter  or  lower  part  of  the  oesophagus.  (See  Co-ordination 
Neuroses,  p.  689). 

8.  NEUROTIC  HABITS. 

Body-Rocking  is  sometimes  practised  by  neurotic  and  eccentric  children. 
Whilst  sitting  they  sway  themselves  backwards  and  forwards  twenty  or  thirty 
times  a  minute.  Sometimes  they  make  a  crooning  sound  meanwhile,  and  appear 
to  rock  themselves  to  sleep  or  into  a  dreamy  mental  condition.  They  are  usually 
queer,  odd  children  in  other  ways,  but  not  necessarily  deficient  in  intelligence. 
Similar  movements  are,  however,  frequent  in  imbeciles.  Bears,  elephants,  and 
monkeys,  commonly  practise  swaying  movements  of  the  kind,  and  the  habit  in 
horses  is  known  to  grooms  as  "  weaving."  Body-rocking  in  children  is  a  harmless 
practice  in  itself,  but  it  may  lead  to,  or  be,  a  form  of  masturbation,  especially  in 
little  female  children. 

Head-Banging  is  not  uncommon  in  children  when  in  a  fit  of  temper.  In  other 
cases  the  child  seems  to  derive  some  unaccountable  pleasure  from  striking  the  head 
with  his  fist  or  against  the  wall  or  floor.  It  is  an  alarming  habit,  but  injury  does 
not  seem  to  result  from  it.  It  is  not  as  a  rule  associated  with  headache  or  pain, 
but  may  be  an  attempt  to  relieve  suffering  caused  by  meningitis,  earache,  or  intra- 
cranial tumour. 

For  Head-Rolling  and  Teeth-Grinding  cf.  pp.  688  and  693. 

Pica,  or  dirt-eating,  occurs  as  a  neurosis  in  children  between  the  first  and 
second  year  and  upwards.  They  will  consume  earth,  cinders,  plaster  from  the 
walls,  slate  pencil,  paper,  or  wool  off  the  blankets.  They  crave  for  such  articles, 
and  refuse  ordinary  food,  and,  as  might  be  expected,  suffer  from  colic  and  diarrhoea, 
and  become  thin,  sallow,  and  unhealthy-looking.  The  habit  may  be  set  up  by 
constipation  or  indigestion,  and  rarely  by  worms.  It  is  usually  curable  by  depriving 
the  child  of  its  favourite  comestibles,  procuring  free  evacuation,  and  giving  tonics 
to  improve  digestion.  Unless  signs  of  mental  deficiency  are  present,  it  is  not  of 
serious  import. 

Hair  Pulling  and  Swallowing  are  habits  of  children  older  than  those  who  practise 
pica.  The  hair  may  be  torn  out  in  tufts,  leaving  bald  patches,  or  the  ends  be 
nibbled  off.  When  swallowed  it  may  form  hair-balls  in  the  stomach,  as  in  the  case 
of  cattle  and  Angora  cats.     Preventive  treatment  consists  in  shaving  the  head. 

Nail-Biting  from  time  immemorial  has  been  regarded  as  a  sign  of  bad  temper, 
and  the  habit  is  certainly  rare  in  persons  of  placid  and  equable  disposition.  In 
Freud's  parlance,  it  may  be  an  example  of  "  transference  "  or  symbolization  of  a 
"  repressed  complex  " — an  outward  display  of  pent-up  irritability.  Perseverance 
in  the  old-fashioned  use  of  bitter  aloes  by  day,  and  gloves  by  night,  will  break  the 
habit.  Inveterate  cases  may  be  cured  by  "  crowning  "  some  of  the  back  teeth,  so 
that  the  incisors  cannot  meet  closely  enough  to  allow  nail-nibbling. 

Picking  and  Scratching. — Cutaneous  hyperaesthesia  is  a  characteristic  of  neurotic 
children.     They  are  liable  to  urticarial,  erythematous,  and  eczematous  affections, 
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and  also  to  formication  and  itching  without  manifest  eruptions,  which  cause  them 
to  scratch  and  pick  until  sores  are  produced  on  the  skin.  The  presence  of  parasites 
should,  of  course,  be  excluded.  Bouts  of  itching,  without  apparent  local  cause, 
and  also  urticaria,  are  common  on  warm  damp  days,  especially  in  spring  and 
autumn.  Some  mild  form  of  intestinal  toxaemia  is  probably  the  cause,  and  the 
old  custom  of  giving  "  spring  "  or  "  cooling  "  medicines  in  the  shape  of  rhubarb 
and  magnesia  is  often  beneficial.  The  itching  may  be  allayed  by  warm  alkaline 
lotions  or  by  dilute  solution  of  liquor  carbonis  detergens.  Underclothing  should  be 
soft,  loose,  and  non-irritating.  As  previously  mentioned,  "  tics  "  may  be  suggested 
by  subjective  formication. 

Thumb-Sucking. — Inveterate  thumb-sucking  has  become  less  common  since 
the  advent  of  the  "  comforter."  Prolonged  sucking  of  either  is  responsible  for 
projecting  teeth  and  narrowed  jaws,  and  sometimes  "  air-swallowing."  In  addition, 
the  thumb  may  become  sodden  and  misshapen  in  consequence  of  suction.  Yet 
babies  must  have  something  to  suck  ;  it  is  almost  the  only  pleasure  they  appreciate, 
and  it  is  cruel  to  deprive  them  of  it.  The  question  of  thumb  versus  comforter  is 
difficult  to  decide.  Comforters  are  baleful,  septic  things.  A  baby's  thumb  can  be 
kept  fairly  clean  ;  a  comforter  cannot.  On  the  whole,  preference  may  be  given  to 
the  thumb. 

The  origin  of  thumb-sucking  is  lost  in  antiquity.  Perhaps,  however,  when 
practised  in  moderation,  it  may  aid  in  the  development  of  salivary  glands,  promoting 
digestion  in  the  baby,  and  enabling  parents  and  nurses  to  obtain  a  few  hours' 
sleep. 

Some  children  seem  to  heighten  the  soothing  effect  of  sucking  the  thumb  by 
caressing  the  lobe  of  the  ear  or  scratching  the  side  of  the  head  at  the  same  time. 
Possibly  the  auricular  branch  of  the  vagus  is  stimulated  in  this  manner,  and  some 
physiological  effect  on  gastric  circulation  is  produced  which  acts  as  a  soporific. 

It  has  been  stated  that  thumb-sucking  is  an  allotropic  form  of  masturbation. 
The  two  processes  are  not  strictly  analogous,  yet,  in  accordance  with  Freud's 
views,  thumb-sucking  may  be  regarded  as  an  "  auto-erotic  "  manifestation  ;  and  if 
so,  excessive  stimulation  of  the  "  oral  erogenous  zone  "  may  perhaps  affect  injuriously 
the  evolution  of  other  zones  on  the  development  of  which  normal  sexual  instincts 
depend. 

However  this  may  be,  it  is  desirable  on  other  grounds  that  the  habit  of  thumb- 
sucking  should  be  broken  during  the  second  year.  The  difficulty  in  doing  so  is 
often  considerable  in  the  case  of  neurotic  children.  Even  when  apparently  cured 
for  months  together,  any  trivial  illness  or  emotional  excitement  which  renders 
them  wakeful  at  night  will  cause  a  relapse.  The  writer  has  known  a  child  in  her 
eighth  year  who,  when  feeling  unwell  or  unable  to  sleep,  would  lie  for  hours  bravely 
struggling  against  temptation,  but  at  length  she  would  get  out  of  bed  to  wash  from 
her  thumbs  the  bitter  aloes  which  deprived  her  of  her  solace.  She  was  cured  by 
a  dentist,  who  supplied  a  gold-wire  regulator  contrived  to  press  painfully  on  the 
roof  of  the  mouth  whenever  the  thumb  was  sucked. 

In  such  cases,  when  preventive  measures,  such  as  muffling  the  hands  or  applying 
light  splints  to  the  upper  extremities  fail,  or  cause  much  mental  discomfort  to 
the  child,  bromides  in  10-grain  doses  half  an  hour  before  bedtime  should  be 
given.  Treatment  by  mental  therapy  may  be  recommended  in  inveterate  cases, 
but  it  usually  implies  removal  from  the  family  circle,  for  neurotic  children  are 
seldom  amenable  to  home-made  suggestion. 
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Merycismus,  or  "  Cud-Chewing." — This  curious  habit  of  regurgitating  and 
chewing  food  may  date  from  early  childhood,  or  may  only  be  developed  between  tbe 
tenth  and  twentieth  years.  It  may  be  acquired  by  imitation,  or  follow  stomach 
trouble  or  some  other  illness.  In  some  cases  it  is  hereditary,  and  has  been  traced 
backwards  through  five  generations  by  Brockbank  (1907).  The  habit  is  purely 
involuntary,  but  is  sometimes  under  control  of  the  will.  It  is  practised  a  few 
minutes  after  a  meal,  and  may  continue  for  an  hour  or  more,  most  commonly  after 
ingestion  of  meat.  The  process  is  not  unpleasant  unless  the  stomach  is  out 
of  order.  It  may  to  some  extent  be  influenced  by  diet  and  by  slow  mastication, 
especially  of  meat.  The  practice  was  known  to  the  ancients,  and  was  associated 
with  the  presence  of  rudimentary  horns  on  the  forehead  by  Fabricius  ab 
Aquapendente  in  1618.  The  superstition  was  no  doubt  connected  with  belief  in 
fauns  and  satyrs.  Sachs,  however,  took  the  trouble  to  investigate  the  matter, 
and  found  one  ruminator  among  100  cases  of  "  cornua  cutanea." 

Air-Swallowing  ("  Aerophagia ")  may  result  from  suction  of  air  through  a 
perforated  "  comforter."  More  commonly  the  habit  is  acquired  in  the  effort  to 
relieve  indigestion  by  eructation  of  wind.  Neurotic  dyspeptics  are  sometimes 
unaware  that  the  air  which  they  belch  at  will  has  been  previously  swallowed,  and 
is  not  generated  in  the  stomach.  Treatment  consists  in  dissuading  the  patients 
from  attempting  to  bring  up  wind. 

Holding  the  Breath  (Hysterical  Laryngospasm). — Children  aged  between  two 
and  four  years,  when  in  a  violent  passion,  sometimes  hold  the  breath  until  they 
become  purple  in  the  face,  strike  out  wildly  with  their  clenched  fists,  dance  on  the 
floor,  or  throw  themselves  down  and  kick.  The  attacks  are  alarming  at  first, 
because  no  cry  is  uttered  and  the  child  seems  on  the  point  of  asphyxiation,  but 
after  half  a  rninute  or  so  he  regains  his  breath  and  screams  lustily.  Probably 
laryngospasm  occurs  as  the  result  of  hysterical  emotion.  A  little  cold  water  should 
be  thrown  in  the  face.  It  is  important  to  avoid  fussiness  and  any  appearance  of 
consternation  ;  otherwise  the  child  will  be  encouraged  to  hold  his  breath  deliberately 
on  slight  provocation.  The  temperate  application  of  a  slipper  is  the  best  remedy 
in  such  cases. 

The  emotional  condition  in  which  hysterical  laryngospasm  and  voluntary 
holding  the  breath  occur  serves  to  distinguish  them  from  laryngospasm  associated 
with  tetany  (q.v.,  p.  682). 

In  Expiratory  Apnoia  (Neumann)  there  is  no  inspiratory  stridor,  but  the  chest 
becomes  fixed  and  respiration  is  arrested.  The  patient  fights  for  breath,  may 
lose  consciousness  and  die.  Or  after  a  few  moments  respiration  may  be  restored. 
According  to  Neumann,  the  attacks  resemble  the  expiratory  apncea  which  is  some- 
times fatal  in  laryngismus  stridulus  (laryngospasm),  but  take  place  in  older  children. 
They  may  be  the  cause  of  death  in  status  lymphaticus  (q.v.,  p.  548). 

Masturbation  is  a  habit  which  may  be  acquired  by  infants  of  both  sexes,  even 
within  the  first  year  of  life.  It  may  be  the  consequence  of  local  irritation,  such 
as  balanitis,  or  vulvitis  set  up  by  oxyurides.  Sometimes  unscrupulous  nurses 
or  companions  are  responsible,  but  injustice  in  this  matter  should  be  avoided. 
It  is  more  common  in  female  than  in  male  infants,  and  in  the  latter  it  is  seldom 
practised  to  the  extent  of  producing  orgasm.  In  girls  friction  is  applied  by  the 
hands  or  by  the  heel  of  the  foot,  but  most  commonly  by  "  thigh- rubbing."  The 
thighs  are  tightly  crossed,  and  the  child  rocks   itself  to  and  fro  or  from  side  to 
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side  on  its  buttocks,  becomes  excited  and  flushed,  holds  the  breath  or  grunts ;  per- 
spiration breaks  out,  and  is  followed  by  pallor  and  exhaustion.  These  signs  of 
sexual  orgasm  are  sometimes  mistaken  for  "  fits  "  or  epilepsy.  When  practised 
openly  and  persistently  after  the  age  of  three  years,  the  habit  is  usually  a  sign  of 
mental  deficiency  ;  but  neither  mental  deficiency  nor  insanity,  nor,  indeed,  any  of 
the  lurid  pathological  consequences  attributed  to  masturbation  in  a  previously 
healthy  subject,  is  in  reality  so  produced.  Secret  indulgence  is  more  harmful 
morally  than  physically.  Imbeciles  sometimes  masturbate  many  times  a  day 
without  ill  effect  on  physical  health  and  vigour.  The  sunken  eyes,  dilated  pupils, 
sallow  cheeks,  reverie  and  lassitude,  which  are,  often  regarded  as  evidence  of 
masturbation,  are  simply  signs  of  neurasthenia.  It  is  true  that  sexual  neuras- 
thenics often  attribute  all  their  woes  to  self-pollution  and  doubtless  they  may  be 
rendered  worse  thereby,  but  the  typical  sexual  neurasthenio  is  often  the  picture  of 
physical  health.     His  mind  suffers,  not  his  body. 

The  treatment  in  infancy  is  preventive.  The  child  should  be  watched  whilst 
awake,  and  the  process  should  be  checked  on  every  occasion.  Some  form  of 
mechanical  restraint  should  be  devised,  and  be  worn  in  bed.  The  feet  may  be 
tied  in  opposite  corners  of  the  lower  end  of  the  bed,  and  the  arms  and  hands  con- 
fined by  a  sleeveless  garment  with  a  waist-belt.  In  all  cases  local  causes  of  irrita- 
tion should  be  cured  if  present.  In  older  children  the  habit  is  less  easy  to  cure. 
The  results  should  not  be  exaggerated,  nor  the  child  treated  as  a  moral  outcast 
or  pariah.  It  is  usually  sufficient  to  speak  plainly  about  the  filthiness  of  such 
practices,  and  to  warn  the  child  that  persistence  in  them  may  unfit  him  for  games 
and  other  pleasures.  A  healthy  child  usually  discovers  this  for  himself.  It  is  in- 
advisable to  caution  young  children  against  bad  habits  unless  they  are  known  to 
exist.  The  warning  may  excite  curiosity,  and  lead  to  committal  of  the  offence 
itself.  At  the  school  age,  however,  every  child  should  be  put  on  his  guard  against 
obscenity  and  contamination  by  '0/j.iX.iai  ko.ko.1.  What  are  called  "  straight  talks  " 
on  sexual  subjects  may  be  useful  to  children  of  both  sexes  at  the  eve  of  puberty. 
The  physiology  of  the  sexual  system  may  be  explained,  but  laymen  would  be  wise 
not  to  dwell  on  the  pathological  results  of  immorality.  Injudicious  terrorism  may 
lead  a  neurotic  boy  to  believe  that  a  nocturnal  emission  is  a  sign  that  sin  has 
found  him  out.  Evidence  of  puberty  in  girls  may  similarly  be  misinterpreted.  If 
"  straight  talks  "  were  left  to  school  doctors,  sexual  neurasthenia  would  be  less 
prevalent  than  it  is.  The  ordinary  healthy  schoolboy  need  only  be  told  that  if 
he  abstains  from  evil  habits  he  will  play  a  better  game  at  football,  and  need  not 
worry  himself  about  past  delinquencies. 

Cold  baths,  hard  bed,  early  rising,  regular  exercise  (except  climbing  ropes  and 
poles),  plain  diet,  should  be  enjoined.  But  the  neurasthenic  who  believes  that  he 
has  ruined  himself  body  and  soul  by  even  minor  transgressions  requires  much 
consideration,  assurance  of  recovery,  and  encouragement  to  occupy  mind  and  body 
in  healthy  pursuits  and  recreations.  Endeavours  should  be  made  to  convince  him 
that  nocturnal  pollutions  are  natural  events. 

With  regard  to  drugs,  bromides  are  useful  for  infants  who  masturbate,  but 
should  not  be  given  to  older  children. 

Salix  nigra  has  been  advocated.  Tonics,  such  as  hypophosphites,  quinine 
and  iron,  if  anaemia  is  present,  should  be  prescribed.  The  bowels  should  be  regulated, 
and  digestion  attended  to  if  impaired.     Balanitis  calls  for  circumcision. 
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9.  DELAYED  WALKING— LOSS  OF  ACQUIRED  WALKING  POWER. 

Functional  Paralysis. — If  a  child  cannot  stand  or  walk  by  the  age  of  two  years, 
it  is  either  mentally  deficient  or  some  morbid  condition  of  the  brain  or  cerebe  lum 
or  spinal  cord  or  muscles  is  present.  Excluding  imbecility  and  diplegia  due  to 
cerebral  or  cerebellar  disease,  the  commonest  cause  of  delayed  walking  is  rickets. 
But  rickets  in  such  cases  shows  itself  less  in  osseous  changes  and  epiphyseal 
enlargement  than  in  general  laxity  of  tendons,  ligaments,  and  muscles  (hypotonia). 
There  is  excessive  motility  in  all  the  joints,  so  that  the  child  can  imitate  all  the 
postures  of  a  professional  contortionist.  There  is  no  paralysis,  but  the  muscles 
are  weak  and  flabby,  and  the  child  cannot  support  its  weight  when  placed  on  its  feet. 

Treatment  is  by  massage  and  passive  exercises  of  the  limbs.  The  old-fashioned 
"  go-cart "  is  useful  in  teaching  such  children  to  walk  without  risk  of  inducing 
deformities.     The  prognosis  is  good. 

The  condition  has  to  be  distinguished  from  amyotonia  congenita  (Oppenheim), 
which  is  in  reality  a  congenital  form  of  myopathy  (see  p.  899)  characterized  by 
progressive  muscular  wasting,  loss  of  tendon-jerks,  and  eventually  by  deformities 
due  to  musculo -tendinous  contractures. 

Loss  of  Acquired  Walking  Power. — Sudden  or  gradual  inability  to  stand  or  walk 
may  depend  on  pain,  paralysis  or  weakness,  or  hysteria.  If  sudden,  infantile 
paralysis  or  paraplegia  from  spinal  caries  may  be  suspected.  If  gradual  or  not 
immediate,  rickets,  rheumatism,  diphtheritic  paralysis,  scurvy,  epiphysitis,  and 
incipient  tuberculous  disease,  should  be  borne  in  mind.  The  distinctive  features 
of  most  of  these  diseases,  and  also  of  gross  cerebral  disease,  such  as  tumour  or 
hydrocephalus,  which  may  cause  sudden  or  gradual  inability  to  stand  or  walk,  need 
not  be  emphasized  here. 

Pain  is  a  common  cause  of  "  going  off  their  feet  "  in  little  children.  Inability 
to  stand  or  walk  has  to  be  distinguished  from  reluctance  to  make  the  attempt 
because  pain  is  caused  thereby  or  dreaded.  If  the  effort  to  stand  or  walk  is  painless, 
the  child  will  usually  make  it  although  it  may  be  obviously  paralyzed. 

Rickety  children  at  the  age  of  two  or  three  often  tire  themselves  by  running 
about  at  play,  and  next  day  refuse  to  put  one  or  both  feet  to  the  ground,  and  cry 
piteously  if  compelled  to  do  so.  On  examination  there  is  obviously  no  paralysis, 
but  passive  movements  of  ankle,  knee,  or  hip,  excite  resistance  and  screaming. 
No  sign  of  inflammation  of  the  joints  can  be  discovered.  Simple  strain  of 
certain  tendons  or  muscles  from  over-exertion  explains  the  loss  of  walking  power, 
for  with  a  few  days'  treatment  by  rest  and  gentle  massage  the  pseudo-paralysis 
passes  off. 

Muscular  rheumatism  or  fibrositis  in  children  upwards  of  three  years  of  age 
may  produce  similar  effects.  In  infants  under  eighteen  months  rheumatism  may 
be  excluded,  and  pseudo-paralysis  is  usually  due  to  scurvy  or  epiphysitis.  Choreic 
•pseudo-paralysis  is  described  elsewhere.  Pseudo-paralysis  from  want  of  exercise  is 
common  at  the  end  of  tedious  illnesses.  The  child  has  forgotten  how  to  walk,  and 
must  be  taught  again  to  do  so.  Such  delays  to  convalescence  might  be  prevented 
by  massage  and  passive  movements  of  the  limbs  when  children  are  confined  to  bed 
from  any  cause  for  lengthy  periods. 
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10.  DEFECTS  OF  SPEECH. 

Stammering  and  Stuttering  (Dyslalia).— In  Germany  the  word  "  Stammeln  " 
(stammering)  implies  defective  articulation  (lalling  and  lisping  or  paralalia),  and 
by  "  Stottern  "  (stuttering)  is  meant  inco-ordination  of  the  muscles  concerned  in 
the  production  of  speech  (dyslalia).  In  this  country  "  stammering  "  and  "  stutter- 
ing "  are  synonymous  terms,  answering  to  the  German  "  Stottern."  Stuttering 
may  be  regarded  as  a  subvariety  of  stammering.  Stuttering  consists  in  reiteration 
of  the  initial  consonants  or  syllables  in  words.  Stammering  consists  in  arrest  of 
utterance  due  to  spasm  and  inco-ordination  of  the  muscles  concerned  in  the 
production  of  speech.  There  is  no  essential  difference  between  them.  Inco- 
ordination is  present  in  both,  but  spasm  is  more  marked  in  stammering  than  in 
stuttering.  In  stuttering,  owing  to  imperfect  vocalization  and  inspiratory  force, 
utterance  of  initial  syllables  or  consonants  is  weak  and  abortive.  The  stutterer  is 
aware  of  this,  and  repeats  the  syllable  or  consonant  over  and  over  again  in  the 
effort  to  make  it  audible,  but  he  does  not  realize  that  an  intake  of  air  is  a  necessary 
preliminary.  Stuttering  is  less  common  than  stammering,  and  more  amenable  to 
treatment  by  respiratory  exercises.  In  stammerers  the  spasm  may  affect  the 
articulatory  muscles— namely,  those  of  the  lips  and  tongue-or  the  muscles  of 
the  glottis,  and  the  respiratory  muscles,  including  those  of  the  abdomen  and  the 
diaphragm.  Inco-ordination  may  exist  between  the  different  sets  of  articulatory 
muscles  or  between  those  of  the  respiratory  muscles,  or  between  the  articulatory 
and  the  respiratory  muscles,  and  thus  prevent  the  equable  flow  of  vowels  and 
consonants.  It  is  necessary  in  all  cases  first  to  ascertain  the  part  of  the  mechanism 
which  is  at  fault,  and  in  order  to  do  so  the  physiology  of  speech  must  be  under- 
stood. Vowel  sounds  are  produced  in  the  glottis  by  vibrations  of  the  true  vocal 
cords,  which  are  set  in  action  by  currents  of  air  passing  over  them.  The  different 
forms  of  vowels,  a,  e,  i,  o,  u  {ah,  eh,  ee,  oh,  oo),  arise  from  modifications  of  original 
tones  produced  in  the  larynx,  by  alterations  in  the  capacity  and  resonance  of  the 
oro-nasal  cavities.  Consonants  are  produced  by  interruption  of  the  current  of  air 
in  some  part  of  the  air-passages  above  the  larynx. 

These  "  stop  positions,"  as  they  are  called,  are  formed — 

1.  By  the  lips,  as  in  producing  b,  f,  m. 

2.  By  the  tip  of  the  tongue  and  upper  teeth,  as  in  producing  th,  s,  z. 

3.  By  the  anterior  part  of  the  tongue  and  palate,  as  in  producing  t,  d,  sh,  zh,  n,  I. 

4.  By  the  posterior  part  of  the  tongue  and  soft  palate,  as  in  producing  h,  h,  or 
ch,  g,  y,  r,  ng. 

Consonants  are  divided  into  voiced  oral  and  voiceless  oral.  Voiced  oral  con- 
sonants, such  as  b,  d,  g,  m,  are  accompanied  by  sound  produced  in  the  larynx  each 
time  the  consonant  is  uttered ;  in  the  voiceless  oral,  such  as  f,  t,  k,  the  larynx  is 
silent.  The  consonants/and  v  are  labio-dentals  ;  jf  is  a  voiceless  and  v  a  voiced  oral. 
L  and  r  are  voiced  oral  consonants  ;  I  results  from  partial  contact  of  the  tip  of  the 
tongue  with  the  fore  part  of  the  palate,  the  sides  of  the  tongue  remaining  free. 
R  (trilled)  is  produced  by  vibration  of  the  tip,  not  the  sides  of  the  tongue ;  when 
r  is  strongly  "  burred,"  the  uvula  also  vibrates.  M,  n,  ng,  are  called  "  voiced  nasal 
resonants,"  in  the  production  of  which  the  soft  palate  is  depressed,  air  is  prevented 
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from  passing  through  the  mouth  by  closure  of  the  lips  or  by  approximation  of  the 
tongue  to  the  palate,  and  escapes  through  the  nares. 

Bearing  these  elementary  facts  in  mind,  it  is  usually  easy  to  ascertain  which 
part  of  speech  mechanism  is  at  fault.  Spasm  may  affect  the  articulatory  or  the 
vocal  organs.  Inco-ordination  in  the  great  majority  of  cases  is  between  the  oral 
and  the  laryngeal  mechanisms.  The  patient  does  not  know  that  consonants  are 
formed  within  the  oral  cavity,  and  vowels  within  the  larynx,  and  that  clear 
articulation  depends  upon  harmonious  action  between  the  vocalizing  organs  and 
those  of  articulation.  He  is  not  aware  that  consonants  are  merely  interpolations 
into  vocalized  words,  and  makes  frantic  efforts  to  pronounce  the  consonants  without 
the  vowel  sounds  which  should  precede,  accompany,  or  follow  them  (Cathcart). 

His  energy  is  devoted  to  the  oral  mechanism  of  speech  ;  the  laryngeal  and 
inspiratory  mechanisms  are  ignored.  He  has  no  notion  of  governing  the  exit  of  his 
breath  ;  he  emits  it  in  a  gust  without  making  use  of  the  glottis  as  a  waste-preventer, 
and  he  attempts  to  speak  when  breathless  or  tries  to  talk  without  first  inhaling 
air.  In  some  cases  the  difficulty  is  in  vocalizing  initial  vowels.  Spasm  of  the  false 
vocal  cords  which  control  exit  of  the  breath  takes  place,  and  the  patient  stands 
speechless,  with  widely  opened  mouth  and  an  agonized  expression,  for  several 
seconds  together ;  then,  when  spasm  relaxes,  he  pours  forth  his  words  in  one 
continuous  exhalation  until  he  becomes  breathless  (cf.  "  As  you  Like  It,"  Act  III., 
Scene  2). 

iETiOLOGY. — Stammering  is  a  functional  disorder,  and  may  be  associated  with 
other  functional  troubles,  such  as  night  terrors,  enuresis,  tics,  the  offspring  of  the 
neurotic  temperament.  Any  emotional  stress  in  the  shape  of  fright,  worry, 
anxiety,  or  any  lowering  of  general  health,  may  predispose  to  stammering.  Local 
morbid  conditions  of  the  mouth  or  naso-pharynx  which  interfere  with  respiration 
may  be  partly  responsible  for  stammering.  Phimosis  may  be  an  indirect  cause. 
Morbid  stammering  does  not  occur  until  about  the  fifth  or  sixth  year,  when 
powers  of  fluent  speech  should  have  been  acquired.  It  frequently  arises  from 
imitation,  and  is  not  an  hereditary  affection.  Boys  are  more  apt  to  stammer 
than  girls. 

Treatment. — Attention  should  be  paid  to  general  health  and  morbid  local 
defects.  In  undertaking  the  treatment  of  stammering,  it  is  first  necessary  to 
ascertain  which  part  of  the  mechanism  of  speech  is  at  fault.  Is  the  trouble  with 
the  consonants — explosives,  voiced  and  voiceless  ;  with  the  fricatives  ;  with  the 
nasal  resonants,  or  with  the  vowels  ?  Alliterative  sentences  illustrating  all  the 
speech  sounds  can  easily  be  constructed  and  used  as  tests. 

In  the  great  majority  the  fault  is  respiratory.  The  patient  must  therefore  be 
instructed,  in  the  first  place,  how  to  increase  the  vital  capacity  of  his  lungs  by 
respiratory  exercises,  especially  those  which  occupy  the  diaphragm  and  abdominal 
muscles.  He  must  also  be  taught  to  control  the  exit  of  his  breath,  first  without,  and 
secondly  with,  vocalization  of  vowels.  He  must  intone  the  vowels,  and  be  shown 
how  to  introduce  the  consonants  meanwhile,  as,  for  instance,  in  uttering  the 
sounds  o-mo,  o-to,  o-do,  etc.  He  thus  learns  that  the  voice  need  not  be  intermitted 
in  order  to  interpolate  consonants,  and  that  vocalization  of  vowel  sounds  aids  in 
giving  utterance  to  the  consonants  over  which  he  stumbles. 

Exercises  in  the  methods  of  drawing  and  controlling  the  breath  without  reference 
to  their  practical  bearing  on  speech  production  should  first  be  mastered.     Exercises 
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in  vocalizing  vowels  should  follow,  and,  finally,  instruction  in  the  art  of  framing 
consonants  in  conjunction  with  phonation  should  be  given.  Slowness  and  deliber- 
ateness  of  speech  should  always  be  insisted  upon.  The  difficulty  with  most 
stammerers  is  that  they  cannot  be  induced  to  practise  in  daily  life  the  principles 
which  enable  them  to  speak  without  stammering  in  the  presence  of  their  teacher. 
Timid,  nervous  stammerers  cannot,  and  those  who  are  callous  and  indifferent 
to  their  affliction  will  not,  be  treated  at  ordinary  schools.  Private  tuition  is 
almost  always  necessary. 

Lalling  and  Lisping  (Paralalia). — Lalling  (from  the  German  "  Lallen,"  to 
speak  as  a  child)  and  lisping  consist  in  substitution  of  consonants  for  each  other. 
Both  conditions  are  characteristic  of  "  baby  language,"  which  may  be  persistent 
in  the  feeble-minded  and  imbeciles.  Minor  degrees  of  lalling  and  lisping,  in  which 
the  difficulty  is  only  with  sounds  such  as  s  and  r,  do  not,  of  course,  indicate 
deficient  intelligence.  S  is  commonly  rendered  th,  r  as  w,  I,  or  y,  th  as  f,  w  as  t> 
or  v  as  w.  Defective  ear  or  defective  education  accounts  for  some  of  these 
peculiarities  ;  sometimes  they  are  due  to  malformation  of  the  mouth  or  teeth.  The 
most  extreme  form  of  lalling  and  lisping  occurs  in  so-called  idioglossia. 

Idioglossia  is  the  name  given  by  Hale  White  and  Golding  Bird  to  a  form  of 
speech  so  peculiar  that  the  patient  seems  to  have  invented  a  language  of  his  own. 
On  careful  analysis,  however,  the  peculiarity  is  found  to  consist  in  substitution  of 
vowel  sounds  for  consonants,  and  of  the  various  consonants  for  each  other,  and  in 
slurring  over  syllables  which  are  difficult  to  articulate.  It  resembles  "  baby 
language  "  in  this  respect,  but  differs  from  it  in  that  the  grammatical  construction 
of  sentences  is  correct ;  inflections  are  used,  every  sentence  is  complete,  and  each 
syllable  of  a  sentence  is  represented  by  a  separate  sound.  Pronunciation  of  vowel 
sounds  is  in  all  cases  good,  and  many  are  frequently  used  in  lieu  of  consonants. 
The  consonants  chiefly  employed  are  labials,  linguo-dentals,  anterior  linguo-palatals. 
Posterior  linguo-palatals,  k,  g,  and  next  to  them/;  v,  r,  present  most  difficulty,  and 
the  consonants  t,  d,  n,  commonly  take  the  place  of  them.  In  a  patient  under  the 
writer's  care  the  consonants  b,  f,  d,  t,  k,  were  freely  used,  and  also  the  various  vowel 
sounds.  I  and  d  were  substituted  for  each  other.  F,  v,  th,  s,  sh,  z,  zh,  c  (soft), 
did  not  appear.  K  and  ch  (hard)  were  present.  G  was  variable,  but  usually 
pronounced  d.  N  and  m  were  variable,  but  usually  had  a  vowel  sound,  ahi.  Ng 
was  absent,  I  only  appeared  as  a  terminal,  f  and  b  only  as  initials.  As  examples, 
"  lion  "  was  pronounced  "  dahi,"  "  fly  "  as  "  pahi  "  (a  as  in  "  ah  "),  "  sheep  "  as 
"  teer,"  "  slipper  "  as  "  teer."  "  Yes  "  became  "  daa  "  or  "  baa  "  (a  as  in  "  day") ; 
"  dog  "  was  "  dol."    "  Go  "  was  "  d6,"  but  "  God  "  was  correctly  pronounced. 

Although,  as  might  be  expected,  the  difficulty  in  many  cases  is  with  sounds  of 
which  the  mechanical  production  is  obscure — e.g.,  gutturals  and  posterior  linguo- 
palatals — idioglossia  is  not  a  species  of  motor  aphasia.  For  on  investigation  it  is 
found  that  the  patient  can  pronounce  all  the  consonants  which  he  omits,  and  apply 
them  correctly  if  urged  to  imitate  the  visible  methods  by  which  they  are  vocalized. 

The  defect  seems  to  be  one  of  audition.  Without  being  deaf  in  the  ordinary 
sense,  the  patient  is  unable  to  discriminate  between  sounds.  His  ear  does  not  detect 
any  difference  between  his  own  jargon  and  words  correctly  spoken.  In  favour  of 
the  view  that  idioglossia  is  primarily  a  fault  in  audition,  analogous  to  colour 
blindness,  is  the  fact  that  in  typical  cases  there  is  complete  absence  of  an  ear  for 
music.  This  is  not  so  in  all  cases  which  have  been  described  as  idioglossia,  but  many 
atypical  conditions  have  been  included  under  this  heading.     A  physical  disability 
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to  pronounce  certain  consonants,  such  as  s,  w,  th,  I,  and  r,  is  extremely  common, 
and  does  not  constitute  idioglossia.  The  term  should  be  confined  to  cases  in 
which,  by  use  of  the  oro-visual  method,  it  can  be  shown  that  the  patient  can 
accomplish  word  and  letter  sounds  by  aid  of  eye  and  sense  of  touch,  but  not 
by  ear  alone.  Idioglossia  may  therefore  be  classed  with  congenital  word  deafness, 
word  and  colour  blindness,  all  of  which  affections  depend  on  anomalous  develop- 
ment of  the  centres  of  sight  or  hearing.  Intelligence  is  not  defective,  and  may  be 
above  the  average  in  cases  of  idioglossia.  On  the  other  hand,  the  condition  may 
occur  as  part  of  general  cerebral  mal-development  in  imbeciles,  but  the  speech  of 
imbeciles  is  merely  a  persistence  of  the  infantile  type  in  which  "  lalling  "  or  lisping 
is  normal.  Idioglossia  must  also  be  distinguished  from  defective  articulation  due 
to  local  malformation  or  morbid  condition  of  the  nose,  throat,  tongue,  and  teeth. 
Amongst  them  may  be  mentioned  naso-pharyngeal  obstruction,  congenital  in- 
sufficiency of  the  soft  palate  which  gives  rise  to  the  speech  characteristic  of 
paralysis  or  spasticity  of  the  palatal  muscles.  Delayed  descent  of  the  upper  central 
teeth  after  the  temporary  teeth  have  been  shed  may  cause  faulty  articulation  of 
linguo-dentals.  Tongue-tie,  being  a  rare  cause  of  defective  speech,  is  the  first  to  be 
suspected  by  mothers  and  nurses. 

Teeatment  of  Idioglossia. — In  all  true  cases  of  idioglossia  correct  articulation 
is  possible  if  the  child's  attention  can  be  gained  sufficiently  to  make  him  imitate 
the  mechanism  necessary  for  the  production  of  various  sounds.  If  his  eye  and 
attention  wander,  his  ear  is  no  help  to  him.  He  must  therefore  be  taught  to  speak 
precisely  as  a  deaf-mute  is  taught  on  the  "  oral  "  method,  by  aid  of  vision  and 
sense  of  touch.  It  is  necessary  first  to  ascertain  which  sounds  are  most  faultily 
produced.  Then  monosyllabic  sentences  should  be  constructed  in  which  the 
consonants  occur  both  as  initials  and  as  terminals,  and  the  patient  should  be  made 
to  imitate  their  mode  of  production. 

Much  perseverance  and  patience  are  required,  as  relapses  are  common  when 
tuition  is  lax  and  intermittent.  It  may  be  necessary  to  isolate  the  patient  from 
other  children,  because  they  soon  learn  to  understand  him,  and  he  therefore  takes 
no  pains  to  speak  correctly.  The  visual  memory  is  often  defective,  and  should  be 
trained  by  lessons  in  drawing  from  memory.  Attempts  should  also  be  made  to 
cultivate  his  ear  by  "  sol-fa  "  exercises. 


CHAPTER  XIV 

ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 
F.  E.  BATTEN 


Clinical  Examination. 

Meningitis. 

Intracranial  Abscess. 

Cerebral  Ependymitis. 

Polio-encephalo-myelitis  ;  Polio- myelitis. 

Intracranial  Tumours. 

Vascular  Lesion  of  the  Central  Nervous 
System. 

Sinus  Thrombosis. 

Cerebral  Diplegia. 

Infantile  Hemiplegia. 

Hydrocephalus. 

H^ematomyelia,  Hydromyelia,  Syringo- 
myelia, Central  Gliomatosis. 

Paralysis  of  the  Cranial  Nerves. 

Diphtheritic  Paralysis. 

Birth  Injury  to  the  Brachial  Plexus. 

Von  Recklinghausen's  Disease. 

Toxic  Neuritis. 

Progressive  Spinal  Muscular  Atrophy 
(Werdnig-Hoffmann). 

Other  Forms  of  Progressive  Muscular 
Atrophy  due  to  Spinal  Disease. 

Amaurotic  Family  Idiocy  (Waren-Tay- 
Saoh). 


Cerebral  Degeneration  with  Symmetri- 
cal Changes  in  the  Macula. 

Progressive  Lenticular  Degeneration. 

Syphilis  of  the  Central  Nervous 
System. 

Disseminated  Sclerosis. 

Myasthenia  Gravis. 

Hemiatrophy  of  the  Face. 

Family  Periodic  Paralysis. 

Family  and  Hereditary  Ataxia. 

Cerebellar  Ataxia. 

Paraplegia. 

Tumour  of  the  Spinal  Cord. 

Family  Spastic  Paralysis  with  Amyo- 
trophy. 

Family  and  Hereditary  Spastic  Para- 
plegia. 

Neuritic  Type  of  Progressive  Muscular 
Atrophy. 

Nervous  Manifestations  due  to  Spinal 
Caries. 

Nervous  Manifestations  associated  with 
Spina  Bifida  and  Spinal  Meningo- 
cele. 


CLINICAL  EXAMINATION  OF  THE  NERVOUS  SYSTEM. 

It  is  important  to  carry  out  in  a  systematic  manner  the  examination  of  a  child 
who  is  suffering  from  some  affection  of  the  nervous  system. 

It  is  needless  to  say  that  the  first  thing  to  do  is  to  get  "  on  good  terms  "  with 
the  child.     This  is  easily  accomplished  by  some  people  ;  others  experience  difficulty. 

Much  can  be  gained  by  the  general  inspection,  though  it  is  not  a  good  thing  to 
stare  at  a  child  :  it  is  resented,  "  war  is  declared,"  and  peace  is  with  difficulty 
restored. 

It  is  as  a  rule  unwise  to  try  to  hold  a  child  during  examination  ;  let  it  lie  on  a 
bed  or  on  the  mother's  or  nurse's  lap.  If  it  struggles,  let  it  have  the  freest  play 
for  its  movements.  The  same  systematic  examination  should  be  adopted  in  the 
examination  of  the  nervous  system  of  the  child  as  in  the  adult. 
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The  head  should  be  examined,  and  the  cranial  nerves  in  their  order.  The  first 
nerve,  that  of  smell,  is  rarely  capable  of  being  examined  in  a  child.  The  second, 
that  of  sight,  is  tested  by  noting  if  the  child  will  follow  objects — in  older  children 
by  test  type ;  and  in  these  a  rough  idea  as  to  field  of  vision  can  be  obtained.  The 
fundus  of  the  eye  may  now  be  examined,  but  in  practice  it  is  often  better  to  leave 
this  till  the  end. 

The  examination  of  the  fundus  is  most  easily  accomplished  by  placing  the 
child  on  its  side,  a  lamp  being  held  behind  its  head,  and  the  light  reflected  from 
the  ophthalmoscope  on  to  the  eye.  An  electric  ophthalmoscope  is  of  an  immense 
advantage  in  examining  the  fundus  of  a  child.  No  attempt  should  be  made  to 
hold  the  head  nor  to  lift  the  eyelid  (except  in  a  comatose  child).  Most  children 
will  sooner  orlater  open  the  eye,  and  an  examination  of  the  fundus  will  be  obtained. 
The  right  eye  of  the  child  should  be  examined  with  the  right  eye  of  the  observer, 
and  when  that  is  completed  it  should  be  turned  round  in  bed  so  that  the  other  eye 
is  uppermost,  and  the  left  eye  of  the  child  examined  with  the  observer's  left  eye. 

The  examination  of  the  fundus  of  the  eye  will  often  afford  valuable  information 
as  to  the  condition  from  which  the  child  is  suffering.  If  difficulty  is  experienced 
in  obtaining  a  view  of  the  fundus,  an  examination  by  the  indirect  method  should 
be  made,  when  opacities  of  the  cornea,  lens,  or  vitreous,  are  more  easily  seen,  and 
may  account  for  the  difficulty  in  obtaining  a  view  of  the  fundus. 

Optic  neuritis,  optic  atrophy,  tubercle  of  the  choroid,  choroiditis,  haemorrhages, 
and  other  changes  of  the  fundus,  may  be  found. 

If  the  above  method  be  practised  and  adopted,  there  are  very  few  children 
in  whom  a  good  examination  cannot  be  obtained,  even  without  the  use  of  homa- 
tropine,  though  for  a  complete  examination  dilatation  of  the  pupils  is  needed. 

The  third,  fourth,  and  sixth  nerves  are  examined  together  by  testing  the 
movements  of  the  eyes,  noting  any  weakness  of  the  levator  palpebrarum,  the  action 
of  the  pupil  to  light  and  on  accommodation.  An  Argyll-Robertson  pupil  is  a  rare 
manifestation  in  a  child,  but,  when  it  occurs,  is,  as  in  the  adult,  suggestive  of  syphilis. 
It  occurs  also  in  lesions  of  the  corpora  quadrigemina.  The  inequality  of  the 
pupils  may  be  noted.  Such  inequality  may,  apart  from  paralysis  of  the  third 
nerve  and  local  conditions  of  the  eye,  be  due  to  the  affection  of  the  sympathetic 
on  one  side.  The  action  of  cocaine  may  be  tried,  for  in  cases  of  paralysis  of  the 
dilator  fibres  due  to  affection  of  the  sympathetic  the  pupil  fails  to  dilate  when 
this  drug  is  applied  to  the  eye.  The  direct  and  consensual  reaction  of  the  pupils 
to  light  should  be  tested. 

In  cases  showing  hemianopia,  the  effect  of  light  thrown  on  one  or  other  half 
of  the  retina  should  also  be  observed  (Wernicke's  sign).  In  a  case  of  hemianopia 
due  to  a  lesion  of  the  chiasma  or  optic  tract,  the  pupil  will  fail  to  react  when  the 
light  is  thrown  on  the  blind  side,  whereas  if  the  hemianopia  is  due  to  a  lesion  above 
the  external  geniculate  body  the  pupil  will  react  readily  to  light. 

The  contraction  of  the  pupil  to  light  and  its  rapid  dilatation  whilst  the  light 
is  still  being  thrown  on  the  eye,  and  the  oscillation  of  the  pupil  called  "  hippus," 
are  present  under  a  variety  of  circumstances,  and  these  signs  are  by  no  means 
indicative  of  organic  disease  of  the  nervous  system. 

An  eccentric  pupil  is  one  in  which,  owing  to  the  uneven  contraction  of  the  iris, 
the  pupil  becomes  eccentric,  generally  in  an  upwards  direction.  This  has  been 
noted  in  chorea  and  other  disease,  but,  although  of  interest,  has  no  particular 
diagnostic  value. 
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Defective  upward  and  downward  movements  of  the  eye  whilst  the  lateral 
movements  remain  good  is  a  characteristic  symptom  pointing  to  the  involvement 
of  some  portion  of  the  nucleus  of  the  third  nerve,  and  commonly  occurs  in  mid- 
brain lesions,  especially  in  those  of  the  corpora  quadiigemina. 

Just  as  loss  of  upward  and  downward  movements  of  the  eyes  is  characteristic 
of  affection  of  the  third  nerve  nucleus,  so  is  loss  of  lateral  movements  characteristic 
of  a  lesion  of  the  nuclei  of  the  sixth  nerve. 

It  is  important  to  bear  this  fact  in  mind  in  considering  the  causes  of  paralysis 
of  the  external  rectus  muscles  of  the  eyes.  For  example,  if  weakness  of  the  external 
rectus  on  the  right  side  is  associated  with  weakness  of  the  internal  rectus  of  the  left 
eye  for  conjugate  movements  to  the  right  side,  whilst  it  can  be  shown  that  there 
is  no  weakness  of  the  internal  rectus  on  convergence,  it  is  probable  that  the  lesion 
is  placed  in  the  nucleus  of  the  sixth  nerve,  or  interrupts  the  fibres  in  the  posterior 
longitudinal  bundle  as  they  pass  from  the  sixth  to  the  third  nerve  nucleus  of  the 
opposite  side. 

An  affection  of  the  fifth  nerve  gives  rise  to  both  motor  and  sensory  symptoms. 

The  motor  symptoms  are  shown  by  weakness  of  the  temporal  and  masseter 
muscles  in  closing  the  jaw,  and  the  deviation  of  the  jaw  to  the  paralyzed  side  on 
attempting  to  open  the  mouth  ;  the  sensory  symptoms  by  anaesthesia  over  the 
distribution  of  one  or  all  of  the  divisions  of  the  fifth  nerve  on  the  face  and  mucous 
membrane  of  the  mouth  and  nose,  and  by  the  abolition  of  the  corneal  reflex. 

The  corneal  reflex  should  be  tested  by  directing  a  current  of  air  on  to  the  cornea 
from  a  small  india-rubber  bellows. 

The  seventh  nerve  supplies  the  muscles  of  the  face,  and  also  in  part  of  its  course 
carries  the  taste  fibres.  It  is  tested  by  asking  the  child  to  shut  the  eyes,  raise  the 
eyebrows,  show  the  teeth,  and  noting  the  movements  of  the  face  whilst  laughing 
or  crying  ;  and,  if  the  child  is  old  enough,  testing  the  sensation  of  taste  on  the 
anterior  two-thirds  of  the  tongue. 

If  the  lesion  is  in  the  nucleus  or  peripheral  portion  of  the  seventh  nerve,  there 
is  marked  weakness  of  the  movements  of  the  upper  portion  of  the  face — i.e.,  the 
closing  of  the  eyes  and  raising  of  the  eyebrows — as  well  as  in  the  movements  of  the 
lower  portion.  If  the  lesion  is  distal  to  the  geniculate  ganglion,  and  proximal 
to  the  entrance  of  the  fibres  of  the  chorda  tympani,  taste  is  affected.  If  the  lesion 
is  situated  above  the  nucleus  of  the  seventh  nerve,  then  the  weakness  of  the  face 
is  only  marked  in  the  lower  part  of  the  face — i.e.,  on  showing  the  teeth.  There 
may  be,  and  often  is,  a  little  weakness  of  the  orbicularis,  but  never  the  complete 
paralysis  seen  in  a  lesion  of  the  peripheral  portion  of  the  nerve.  The  loss  of 
emotional  expression  whilst  voluntary  movement  remains  good  indicates  a 
thalamic  lesion  as  the  cause  of  the  weakness. 

A  peripheral  lesion  of  the  seventh  nerve  will  abolish  the  corneal  reflex,  but  the 
stimulus  to  the  cornea  is  felt,  and  if  sufficiently  irritating  the  head  will  be  drawn 
away.  This  should  be  compared  to  the  absence  of  the  corneal  reflex  from  affection 
of  the  sensory  portion  of  the  arc  by  involvement  of  the  fifth  nerve. 

In  supranuclear  lesions  of  the  seventh  nerve  the  facial  muscles  react  normally 
to  electrical  stimulation  ;  in  peripheral  lesions  the  electrical  reactions  are  altered. 

The  eighth  nerve  consists  of  two  farts  :  the  cochlear,  concerned  with  the  apprecia- 
tion of  sound ;  the  vestibular,  concerned  with  the  sense  of  position  of  the  body  in 
space. 

The  hearing  may  be  defective  owing  to  affection  of  the  auditory  apparatus. 
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In  such  a  case  the  bone  conduction  of  sound  will  be  normal,  whilst  the  aerial  con- 
duction will  be  defective.  Normally  the  tuning-fork  should  be  heard  by  aerial 
conduction  after  it  has  ceased  to  be  heard  by'bone  conduction. 

The  test  is  made  by  placing  the  foot  of  the  tuning-fork  over  the  mastoid,  and 
when  it  has  ceased  to  be  heard  the  prongs  are  held  just  outside  the  auditory 
meatus.  If  this  sound  is  not  recognized,  the  defect  is  probably  in  the  auditory 
apparatus,  and  not  in  the  nerve.  The  test  is  a  difficult  one  to  apply  in  children, 
and  is  only  of  limited  application. 

The  vestibular  portion  of  the  nerve  is  investigated  by  the  injection  of  cold 
and  warm  water  into  the  meatus,  so  as  to  impinge  on  the  membrana  tympani. 
If  the  vestibular  nerve  is  intact,  nystagmus  is  produced  to  the  side  investigated, 
either  spontaneously  or  on  lateral  deviation  of  the  eye.  Failure  to  produce 
nystagmus  indicates  vestibular  disease.  Rotation  of  the  patient  similarly  produces 
nystagmus. 

The  ninth  nerve  supplies  sensation  to  the  palate  and  taste  to  the  hinder 
third  of  the  tongue,  and  affection  of  this  nerve  also  gives  rise  to  weakness  of  the 
palate  and  loss  of  the  palatal  reflex. 

The  tenth  and  eleventh  nerves  supply  the  pharynx,  the  larynx,  the  sterno- 
mastoid  and  trapezius  muscles. 

The  twelfth  nerve  supplies  the  tongue,  and  affection  of  this  nerve  gives  rise 
to  wasting  and  weakness  of  the  intrinsic  fibres  of  the  tongue. 

In  supranuclear  lesion  of  the  twelfth  nerve  there  is  weakness  of  the  tongue,  so 
that  when  protruded  it  is  turned  toward  the  paralyzed  side,  but  there  is  no 
wasting. 

Muscles  of  the  Trunk  and  Limbs. — Having  completed  the  examination  of 
the  cranial  nerves,  the  examination  of  the  muscles  of  the  trunk  and  limbs  should 
be  undertaken. 

The  capacity  of  the  child  to  perform  movements  should  be  tested,  any  weak- 
ness, wasting,  or  hypertrophy,  of  muscles  being  noted. 

The  power  of  the  back  and  abdomen  should  be  tested,  and  the  action  of  the 
diaphragm  and  thoracic  muscles  noted. 

The  child  should  be  asked  to  attempt  to  raise  himself  into  a  sitting  position, 
and  the  movements  of  the  umbilicus  in  relation  to  the  costal  angle  noted.  The 
umbilicus  should  remain  stationary  :  if,  however,  it  moves  up,  it  indicates  weakness 
of  the  lower  segment  of  the  muscles  ;  if  downward,  weakness  of  the  upper  segments 
of  the  abdominal  muscles.  The  child  should  be  asked  to  get  up  from  a  lying 
position,  and  should  be  seen  to  walk. 

Gait  will  often  furnish  most  valuable  information  as  to  the  nature  of  the  disease. 

The  co-ordination  of  the  arms  should  be  tested  by  making  the  child  touch  the 
tip  of  its  nose  with  the  first  forefinger,  the  eyes  first  being  open  and  then  closed. 

The  co-ordination  of  the  legs  is  tested  by  asking  the  child  to  place  the  heel  of 
one  leg  on  to  the  knee  of  the  opposite  leg.  The  hypertonia  (increased  tone,  rigidity) 
and  hypotonia  (loss  of  tone,  flaccidity)  of  the  limbs  should  be  observed,  and  at  the 
same  time  the  sign  pointed  out  by  Kernig  may  be  noted — viz.,  the  inability  of  the 
observer  to  extend  passively  the  legs  beyond  a  right  angle  to  the  thigh,  the  thigh 
being  flexed  at  a  right  angle  to  the  trunk. 

If  there  are  signs  suggestive  of  cerebellar  disease,  special  methods  should  be 
adopted  to  bring  out  the  inco-ordination.  The  child  should  be  asked  to  hold  the 
arms  out  and  rapidly  supinate  and  pronate  them.     If  the  lesion  be  unilateral,  the 
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in  co-ordination  of  the  one  side  as  compared  with  the  other  is  very  marked  (dysdia- 
dochokinesia). 

In  cerebellar  disease  the  child  should  be  asked  to  crawl  along  the  floor ;  it  will 
then  be  noticed  that  the  buttocks  tend  to  fall  over  to  one  side  or  the  other.  If 
the  buttocks  tend  to  fall  over  to  the  left  (i.e.,  ingoing  corkscrew  direction),  the 
lesion  is  probably  in  the  left  lobe  of  the  cerebellum  ;  if  to  the  right  (i.e.,  an 
outgoing  corkscrew),  a  right-sided  lesion  is  probably  present. 

Increased  tone  (hypertonia)  commonly  occurs  with  lesions  of  the  upper  Deuron, 
and  hence  frequently  occurs  in  cerebral  disease.  Diminished  tone  (hypotonia) 
occurs  with  lesions  of  the  lower  motor  neuron,  and  also  especially  in  association 
with  cerebellar  disease. 

Tremor. — Spontaneous  tremors  are  seen  in  a  variety  of  nervous  diseases. 

Intention  tremors  occur  both  with  cerebral  and  cerebellar  disease. 

Choreic  movements  are  indicative  of  loss  of  cerebral  control. 

Athetosis  is  a  manifestation  of  cerebral  disease,  probably  due  to  a  lesion  of  the 
basal  ganglia,  and  only  occurring  when  the  pyramidal  tracts  are  relatively  intact. 

Rhythmical  tremor  is  seen  more  especially  in  association  with  lesions  of  the 
mid-brain,  the  red  nucleus,  and  optic  thalamus. 

Fine  tremor  occurs  in  children  as  a  familial  complaint. 

Reflexes. — The  examination  of  the  reflexes  often  furnishes  most  valuable 
information  as  to  the  nature  of  the  disease. 

The  corneal  and  light  reflex  has  already  been  dealt  with.  The  facial  reflex — 
i.e.,  the  contraction  of  the  orbicularis  palpebrarum— on  tapping  the  side  of  the 
face  over  the  malar  bone,  is  seen  in  many  cases  of  affection  of  the  upper  motor 
neurons.  It  is  often  present  to  a  very  marked  degree  in  cerebral  diplegia.  A 
similar  movement  is  present  in  cases  of  tetany,  but  it  probably  depends  on  a  direct 
excitability  of  the  muscles  to  a  mechanical  stimulus. 

The  lip  reflex,  to  which  John  Thomson  has  called  attention,  is  of  interest, 
but  has  no  special  diagnostic  value. 

The  palatal  reflex  may  be  absent  under  a  variety  of  circumstances  in  which 
the  arc  of  the  reflex  is  interrupted.  Most  children  have  a  most  active  palatal 
reflex.  An  active  palatal  reflex  in  association  with  a  paralysis  of  the  palate  is 
indicative  of  an  upper  motor  neuron  lesion,  and  occurs  in  association  with  a  bilateral 
hemiplegia  or  diplegia. 

The  arm- jerks  can  normally  be  obtained  in  children.  Sometimes  they  are 
active.  To  the  increased  activity  of  the  arm-jerks  alone  no  especial  significance 
can  be  attached,  but  if  the  jerks  on  the  one  side  are  greatly  exaggerated  as  com- 
pared to  the  opposite  side,  it  is  indicative  of  some  pyramidal  lesion — e.g.,  hemiplegia. 
The  absence  of  the  arm-jerks  occurs  in  lesions  of  the  lower  motor  neuron — e.g., 
poliomyelitis,  injury  to  the  brachial  plexus,  and  diphtheritic  paralysis. 

The  abdominal  reflex  is  not  present  in  young  babies  ;  it  generally  develops 
between  the  second  and  sixth  months  of  life,  and  is  usually  active  after  the  fourth 
month  of  life. 

The  abdominal  reflex  should  be  tested  by  stroking  the  abdomen  obliquely  in 
its  four  quadrants,  and  noting  the  movements  of  the  umbilicus  towards  the  part 
stroked.  The  gentle  stroke  of  the  finger  is  often  sufficient  to  elicit  it,  but  in  other 
cases  the  point  of  a  pin  is  needed  to  bring  out  the  reflex. 

The  absence  of  the  abdominal  reflex  on  one  side  is  of  great  diagnostic  value,  as 
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indicative  of  affection  of  the  pyramidal  tract.  There  are,  however,  certain  ex- 
ceptions to  this  rule.  In  some  cases  of  cerebral  diplegia  the  abdominal  reflex  may 
be  found  to  be  quite  active,  and,  again,  in  some  cases  of  infantile  hemiplegia  it  is 
found  that  the  abdominal  reflex  is  as  active  on  the  paralyzed  as  on  the  sound  side. 
The  rule,  however,  that  absence  of  the  abdominal  reflex  on  one  side  indicates 
affection  of  the  pyramidal  tract  on  that  side  holds  good. 

The  abdominal  reflex  may  be  absent  owing  to  a  lesion  of  the  lower  motor  neuron, 
such  as  a  polio-myelitis  of  the  thoracic  segment  of  the  spinal  cord. 

The  cremasteric  reflex,  like  the  abdominal,  develops  during  the  first  year 
of  life. 

The  knee-jerks  are  fresent  in  babies  at  birth,  and  it  may  be  said  are  never 
absent  except  under  pathological  conditions.  Many  persons  fail  to  obtain  the 
knee-jerk  in  infants  and  young  children  because  of  the  manner  in  which  they  attempt 
to  elicit  it.  The  best  method  of  testing  the  knee-jerk  in  childhood  is  to  place  the 
child  in  the  lying  position,  and  to  hold  the  thigh  in  the  left  hand  and  support  the 
leg  on  the  forearm  of  the  observer,  and  when  complete  relaxation  of  the  muscle  is 
obtained  the  patella  tendon  should  be  struck  with  the  percussor. 

The  knee-jerks  may  be  absent  in  various  conditions  independent  of  any  disease 
of  the  nervous  system.  Thus,  in  pneumonia,  broncho-pneumonia,  severe  enteritis, 
and  other  toxic  conditions,  they  are  not  infrequently  absent.  Their  presence  or 
absence  is  to  some  extent  indicative  of  the  severity  of  the  poison.  In  some  cases 
of  enteritis  which  have  been  prolonged,  it  will  be  noticed  that  the  knee-jerks  are 
absent  for  a  considerable  period  after  the  subsidence  of  the  acute  symptoms. 

In  diphtheria  the  disappearance  of  the  knee-jerks  whilst  the  patient  is  under 
observation  should  make^one  especially  careful  as  regards  active  movement  on 
the  part  of  the  patient.  The  return  of  the  knee-jerk  is  a  good  sign.  Exaggeration 
of  the  knee-jerk,  not  infrequently  precedes  the  disappearance  in  cases  of  diphtheria. 

The  ankle-jerk  is  best  tested  by  placing  the  child  so  as  to  lie  on  the  abdomen, 
flexing  the  leg  at  the  knee  and  holding  the  foot  at  right  angles  to  the  leg.  A  tap 
on  the  tendo  Achillis  gives  rise  to  a  contraction  of  the  gastrocnemius  and  soleus, 
and  produces  extension  of  the  foot.  The  ankle-jerks  are  usually  absent  when 
the  knee-jerks  are  absent,  but  there  are  exceptions  to  this  rule — e.g.,  pseudo- 
hypertrophic paralysis,  Friedreich's  ataxia. 

Plantar  Reflex. — The  method  of  obtaining  this  most  important  reflex  is  as  follows  : 
The  leg  should  be  flexed,  and  complete  relaxation  obtained.  If  possible,  the 
attention  of  the  child  should  be  directed  away  from  its  foot.  The  foot  is  stroked 
gently  en  the  outer  side  of  the  plantar  surface,  from  the  heel  towards  the  little  toe  ; 
the  movement  of  the  big  toe  is  now  observed.  Normally,  in  children  above  two 
years  of  age  the  great  toe  is  flexed  ;  in  babies  the  toe  is  sometimes  flexed,  but  more 
often  the  big  toe  is  sharply  extended,  and  in  association  with  this  the  little  toes  are 
also  extended. 

It  is  the  slow  extension  of  the  big  toe  which  is  of  important  diagnostic  value, 
and  even  in  quite  young  children,  when  such  a  response  is  obtained,  considerable 
value  may  be  attached  to  the  observation. 

In  older  children  it  not  infrequently  happens  that  an  extensor  response  will  be 
obtained  on  testing  the  plantar  reflex  on  the  outer  side  of  the  foot,  whilst  on  the 
inner  side,  with  pressure  over  the  flexor  tendon,  a  flexor  response  is  obtained.  It 
should  be  remembered  that  the  plantar  reflex,  like  other  reflexes,  will  in  the 
early  stages  of  disease  vary  according  to  the  condition  of  the  patient.    A  child 
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who  has  been  absolutely  at  rest  may  stow  neither  ankle  clonus  nor  an  extensor 
plantar  response,  but  a  little  exertion  will  bring  out  both  these  phenomena. 

Again,  with  varying  conditions  of  intracranial  pressure  the  plantar  reflex  will 
change  its  character.  This  is  frequently  seen  in  cases  of  cerebellar  tumours  where, 
either  from  direct  or  indirect  pressure  due  to  hydrocephalus,  the  pyramidal  tracts 
are  affected. 

The  quick  withdrawal  of  the  foot  and  rapid  extension  of  the  toes  on  powerful 
stimulation  of  the  sole  of  the  foot  is  of  no  diagnostic  value,  but  a  carefully -examined 
plantar  reflex  is  of  the  greatest  service  in  the  diagnosis  of  nervous  diseases. 

Sensation. — The  various  forms  of  sensation  should  be  tested  in  a  child.  In 
infants,  that  of  pain  is  practically  the  only  one  that  can  be  examined,  but  in  older 
children  tactile,  pain,  heat  and  cold,  sense  of  position,  appreciation  of  weight,  size, 
and  nature  of  objects,  can  all  be  investigated. 

Loss  of  sensation  may  be  due  to  a  cerebral,  to  a  spinal,  or  to  a  peripheral  lesion, 
the  distribution  and  character  of  the  loss  of  sensation  furnishing  evidence  as  to  the 
locality  of  the  lesion. 

MENINGITIS. 

Introduction. — Meningitis  is  one  of  the  most  common  affections  of  the  nervous 
system  in  children.  The  inflammation  may  attack  the  dura  mater,  the  pia  mater, 
or  the  arachnoid.  The  former  is  rarely,  the  two  latter  commonly,  affected.  The 
inflammation  may  arise  secondarily  to  some  well-marked  lesion  elsewhere  within 
the  body,  or  without  any  such  obvious  focus. 

A  classification  of  meningitis  on  a  pathological  or  bacteriological  basis  is  the 
most  satisfactory,  and  the  following,  suggested  by  Sir  William  Osier,  is  that  which 
has  been  found  most  practical. 

No  distinction  will  be  made  between  primary  and  secondary  infection.  In 
some  cases  the  focus  from  which  the  infection  has  arisen  may  be  obvious,  in  other 
cases  it  may  not  be  found,  but  such  a  distinction  has  no  great  clinical  value. 

Classification — 

Meningococcal  Meningitis      (A)  Epidemic  cerebro-spinal  meningitis. 

(B)  Sporadic  cerebro-spinal  meningitis,  formerly 
known  as  "  posterior  basal  "  meningitis. 

Pneumococcal  Meningitis       Due  to  infection  by  the  pneumococcus  arising 

from  the  ear,  nose,  orbit,  lungs,  pleurae,  peri- 
cardium, peritoneum,  joints,  or  from  a  point 
of  entry  which  may  not  be  obvious. 

Traumatic  Meningitis      . .     Due  to  injury. 

Tuberculous  Meningitis  .  .     Due  to  infection  by  tubercle  bacillus. 

Pyogenic  Meningitis        . .     Due  to  infection  by  staphylococci  and  strepto- 
cocci. 

Rheumatic  Meningitis      . .     Due  to  Diplococcus  rheumaticus. 

Other  Forms  of  Infection  . .     Due  to  Bacillus  typhosus,  B.  enteritidis,  B.  influ- 
enzae, gonococcus,  Actinomycosis  streptothrix. 

Syphilitic.  Meningitis      . .     Due  to  infection  by  Treponema  pallidum. 

Serous  Meningitis  . .     Due  to  nephritis,  acute  specific  fevers,  mumps, 

and  certain  otitic  infections. 
gism  . .         . .     Symptoms  of  meningitis  without  demonstrable 

meningitis. 
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Meningococcal  Meningitis. — -There  are  two  well-recognized  forms  of  infection  by 
this  organism — the  first  occurs  from  time  to  time  in  an  epidemic  form  ;  the  second 
occurs  sporadically,  and  is  always  present  in  England  to  a  greater  or  lesser  degree, 
especially  during  the  earlier  months  of  the  year. 

(A)  The  Epidemic  Form. — Meningitis  in  an  epidemic  form  occurs  from  time  to 
time  in  this  country.  The  last  considerable  epidemic  occurred  in  Edinburgh, 
Glasgow,  and  Belfast,  in  1907,  and  in  the  previous  year  in  America. 

Symptomatology. — -The  disease  often  begins  suddenly  with  fever,  vomiting, 
pain  in  the  head  and  the  occipital  region,  and  stiffness  in  the  back  of  the  neck. 
The  head  becomes  retracted,  and  opisthotonos  is  present.  The  patient  may  be 
delirious,  or  may  lie  in  a  lethargic  condition.  A  cutaneous  eruption  is  often  present, 
which  somewhat  resembles  herpes,  and  in  some  cases  this  may  become  hsemor- 
rhagic.  It  is  this  symptom  which  has  given  to  this  disease  the  name  "  spotted 
fever."     There  is  often  very  marked  cutaneous  hyperesthesia. 

Ocular  paralysis  in  its  various  forms  may  occur,  but  optic  neuritis  is  rare. 
Blindness  is  sometimes  present.  Deafness  is  a  more  common  symptom,  and  may 
be  followed  by  permanent  deafness. 

Diagnosis. — The  diagnosis  is  easily  made  by  means  of  lumbar  puncture  and 
examination  of  the  cerebro-spinal  fluid.  The  fluid  is  always  turbid,  and  contains 
a  large  excess  of  leucocytes,  most  of  which  are  polymorphonuclear.  The  Diplococcus 
intracellularis  of  Weichselbaum  is  present,  and  can  after  suitable  staining  be  seen 
both  within  and  outside  the  leucocyte.     Cultures  can  usually  be  obtained. 

Treatment. — The  treatment  by  intraspinous  injection  of  Flexner  serum 
obtained  from  a  horse  which  had  been  immunized  against  meningococcal  infection 
has  proved  most  effectual  in  diminishing  the  mortality  from  the  disease.  As 
shown  by  Flexner  and  Bobb,  the  mortality,  which  without  treatment  amounts 
to  80  per  cent.,  has  by  means  of  this  line  of  treatment  been  reduced  to  26  per  cent. 

(B)  The  Sporadic  Form. — Meningococcal  meningitis  commonly  occurs  in  infants 
and  young  children  ;  76  per  cent,  of  the  cases  occur  in  children  under  a  year  old, 
and  in  the  majority  of  these  cases  during  the  first  six  months  of  life. 

The  disease  may  arise  quite  suddenly  in  perfectly  healthy  children  without  any 
preceding  illness.  It  is  due  to  infection  of  the  meninges  by  the  meningococcus, 
but  the  path  by  which  the  infection  reaches  the  brain  and  spinal  cord  is  unknown. 
The  nose,  mouth,  ears,  and  intestine,  have  been  regarded  as  possible  channels  of 
infection,  but  none  of  these  have  yet  been  proved  to  be  so. 

The  disease  more  frequently  occurs  during  the  winter  and  spring  months  of 
the  year.  Out  of  a  series  of  eighty-five  cases,  fifty-four  occurred  during  the  five 
months  January  to  May. 

Symptomatology. — The  illness  usually  starts  acutely  with  rise  of  temperature, 
vomiting,  and  restlessness.  The  child  screams  with  pain  and  resents  any  movement 
of  the  head  and  neck.  Convulsions  may  be  an  early  symptom,  and  twitching  of 
the  arms  and  legs  occurs.  The  child  lies  on  his  side  with  the  neck  rigid  or  the 
head  somewhat  retracted.  The  arms  and  legs  are  usually  flexed  in  the  earlier  stages 
of  the  disease.  The  fontanelle  is  almost  always  bulged  and  tense.  The  child 
frequently  lies  with  the  eyes  open  and  the  eyelids  retracted,  and,  though  not 
unconscious,  takes  but  little  notice  of  objects  placed  before  his  eyes.  He  sometimes 
appears  to  be  quite  blind.     The  pupils  remain  active  to  light,  even  in  cases  where 
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the  blindness  seems  to  be  complete.    Squint  may  occur,  but  is  relatively  uncommon 
in  this  form  of  meningitis. 

Hearing  is  usually  acute.     In  some  cases  there  is  hyper-acuity  ;  the  slightest 
noise  makes  the  child  scream,  whereas  a  bright  light  moved  before  the  eyes  produces 


Fig.  71. — Meningococcal  Meningitis  during  the  Acute  Stage. 
Some  purpuric  spots  can  be  seen  on  the  skin  of  the  infant. 

no  effect.     This  symptom  stands  out  in  rather  striking  contrast  to  the  deafness 
seen  in  association  with  the  epidemic  form  of  the  disease.     The  child  will  in  the 


Fig.  72. — Child  with  Acute  Meningococcal  Meningitis,  showing  Makked  Retraction 
of  the  Eyelids  and  Staking  Appearance  of  the  Eyes,  often  associated  with  Blind- 
ness. 

Compare  the  position  of  the  eyes  with  the  downward  displacement  seen  in  hydrocephalus 

(Fig.  115). 


earlier  stages  of  the  disease  usually  drink  and  swallow  well.     The  abdomen  is  not 
retracted.     Kespiration  is  but  little  accelerated,  and  the  pulse  is  regular  and  rap  id. 
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Rashes,  to  which  so  much  attention  has  been  fixed  in  the  epidemic  form, 
are  less  frequently  seen  in  a  sporadic  form.  A  patchy  erythema  is  not  un- 
common, a  vesicular  rash  is  sometimes  present,  and  rarely  a  purpuric  rash.  The 
purpuric  rash  is  peculiar  ;  there  is  usually  a  vesicle,  around  which  haemorrhage 
has  occurred,  with  induration  of  the  skin  and  subcutaneous  tissue. 

Joint  swelling  is  in  some  cases  present.  The  infection  is  generally  periarticular 
rather  than  articular. 

The  course  of  the  disease  is  most  variable.  In  some  acute  cases  death  takes 
place  in  less  than  a  week  after  the  onset  of  the  illness  ;  in  other  cases  the  child,  after 
remaining  well  nourished,  but  in  a  semi-conscious  condition,  for  several  weeks, 
gradually  begins  to  waste.  The  head  becomes  more  retracted,  the  back  becomes 
arched  so  that  the  occiput  and  heels  nearly  meet,  the  arms  become  stiff  and  rotated 
inwards,  and  the  child  dies  in  an  emaciated  condition.     In  other  cases  the  child 


Fig.  73. — Meningococcal   Meningitis    during    the    Chronic    Stage,    showing    Marked 
Retraction  of  the  Head,  Opisthotonos,  and  Contraction  of  the  Limbs. 


may  recover  after  weeks  of  such  illness,  but  in  an  idiotic  or  mentally  defective 
condition.  In  other  cases,  after  a  few  weeks'  illness,  complete  recovery,  both 
as  regards  their  physical  and  mental  condition  takes  place.  Hydrocephalus, 
cerebral  diplegia,  and  mental  deficiency,  are  the  result  of  this  disease. 

The  course  of  temperature  is  subject  to  the  most  marked  variations.  In  most 
cases  it  oscillates  between  100°  to  103°  F.,  and  lasts  for  a  period  of  three  weeks  or 
more  ;  in  other  cases  there  is  a  continuous  high  temperature  between  103°  to  104°  F., 
lasting  for  many  days,  such  as  to  suggest  the  possibility  of  typhoid  fever,  in  other 
cases,  again,  there  is  a  markedly  swinging  temperature,  with  a  morning  rise  to  103° 
or  104°  F.,  and  with  a  fall  at  evening  to  97c  or  98°  F. 

The  blindness  which  is  present  in  this  disease  is  a  striking  feature.  It  is  often 
present  as  an  early  manifestation,  and  is  complete.  It  is  not  due  to  optic  neuritis 
or  atrophy.  Optic  neuritis  is  a  rare  manifestation,  the  optic  discs  and  the  vessels 
of  the  fundus  generally  appear  perfectly  normal. 
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The  child  will  sometimes  remain  permanently  blind  after  general  recovery  has 
taken  place.  In  some  cases  the  blindness  will  persist  for  many  weeks,  and  then 
sight  may  be  recovered  perfectly.  The  longest  period  that  I  have  seen  a  child 
blind  and  recover  good  vision  is  four  months. 

Pseudo-glioma  is  a  rare  condition  of  the  eye  in  which  the  vitreous  becomes 
opaque  and  has  the  appearance  of  a  glioma  of  the  retina.  Recently  Coates 
and  Forbes  have  supplied  proof  that  the  condition  is  sometimes  due  to  menin- 
gococcal infection. 

Kemig's  sign  may  or  may  not  be  present.  In  late  stages  it  is  commonly 
present  ;  in  the  early  stages  it  is  often  absent.  It  is  a  sign  of  but  little  diagnostic 
value. 

The  blood  generally  shows  a  leucocytosis  of  15,000  to  20,000  per  cubic  millimetre 
during  the  acute  stages. 

The  cerebrospinal  fluid  in  the  early  stages  of  the  disease  is  always  turbid,  and 
may  vary  from  slight  turbidity  to  thick  pus.  Sometimes  it  forms  a  clot  spon- 
taneously.    It  usually  fails  to  reduce  Fehling's  solution. 

On  examination  of  the  cell  deposit,  this  is  found  to  consist  chiefly  of  polymorpho- 
nuclear leucocytes,  with  a  smaller  number  of  lymphocytes  and  other  cells.  The 
proportion  of  polymorphonuclear  leucocytes  varies  with  the  stage  of  the  illness, 
but  in  the  acute  stages  is  always  between  65  per  cent,  and  90  per  cent.  In  the  later 
stages  of  the  disease  the  fluid  becomes  less  turbid,  and  the  proportion  of  lympho- 
cytes is  increased.  The  fluid  always  contains  an  excess  of  albumin.  The  average 
amount,  as  estimated  by  Aufrecht's  albuminometer,  in  normal  cases  is  about 
0-035  per  cent.  ;  in  meningococcal  meningitis  it  averages  044  per  cent.,  and  may 
amount  to  over  1  per  cent. 

In  films  made  from  the  cell  deposit,  numerous  intra-  and  extra-cellular  diplo- 
cocci  can  be  found,  and  on  culture  a  growth  of  the  Diplococcus  intracellularis  can 
be  obtained. 

Pathology. — This  form  of  meningitis  is  due  to  the  invasion  of  the  membranes 
by  meningococci.  Any  portion  of  the  membrane  of  the  brain  may  be  affected, 
but  the  disease  usually  falls  with  greatest  intensity  on  the  base  of  the  brain,  and 
especially  on  the  region  of  the  fourth  ventricle  around  the  base  of  the  cerebellum. 
The  meningitis  may  extend  forward  so  as  to  involve  the  optic  chiasma,  but  as  a 
rule  it  is  much  less  in  this  region  than  in  cases  of  tuberculous  meningitis. 

The  inflammation  may  in  some  cases  spread  over  the  whole  vertex  of  the  brain, 
and  the  surface  of  the  hemispheres  is  seen  to  be  covered  with  a  thick  green  lymph 
on  which  engorged  veins  stand  out  prominently.  The  pus  is  held  in  the  meshes 
of  the  pia  arachnoid,  so  that  washing  does  not  readily  remove  it  from  the  surface  of 
the  brain.  The  fluid  in  the  lateral  ventricle  may  be  purulent,  but,  on  the  other 
hand,  is  in  some  cases  perfectly  normal. 

The  spinal  cord  invariably  shares  in  the  meningitis  of  the  brain,  being  as  a  rule 
most  marked  on  the  dorsal  surface  of  the  cord  in  the  cervical  and  lumbar  region, 
whilst  the  thoracic  region  remains  fairly  clear. 

In  those  cases  in  which  the  disease  has  been  of  long  duration  the  membrane 
of  the  brain  presents  an  opaque  appearance,  as  if  the  surface  had  been  dusted  by 
flour. 

Adhesions  between  the  membrane  and  the  brain  in  the  region  of  the  fourth 
ventricle  are  commonly  present.  This  may  lead  to  an  obliteration  of  the  fourth 
ventricle,  or  to  the  distension   of  the  membrane,  so  as  to   form  a  "  cistern 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 


751 


containing  a  large  amount  of  cerebro-spinal  fluid.  This  "  cistern "  may  or 
may  not  be  in  direct  communication  with  the  fluid  in  the  lateral  ventricle  of 
the  brain. 

The  microscopical  changes  in  the  brain  tissue  itself  are  very  slight,  and  the 
infiltration  of  the  meninges  is  almost  confined  to  the  subarachnoid  space. 

The  organism  which  gives  rise  to  this  disease  is  the  Diplococcus  intracellularis, 
and  was,  so  far  as  the  sporadic  cases  are  concerned,  first  described  by  Still.  It 
is  closely  related  to  the  Diplococcus  intracellularis  of  Weichselbaum,  but  presents 
variations  in  regard  to  growth,  fermentation  of  certain  sugars,  and  possibly  also 
in  the  opsonic  reactions. 


Fig.  74. — Meningococcal  Meningitis. 

The  whole  vertex  of  the  brain  is  seen  to  be  covered  with  exudation,  on  which  the  dilated, 
congested,  and  thrombosed  veins  stand  out. 


Diagnosis. — -The  diagnosis  depends  upon  the  examination  of  the  cerebro-spinil 
fluid  obtained  by  lumbar  puncture  and  identifying  the  organism. 

The  most  characteristic  symptom  of  this  form  of  meningitis — viz.,  retraction 
of  the  head — may  be  present  in  other  diseases,  and  is  seen  in  association  with 
otitis  media,  pneumonia  (especially  an  apical  pneumonia),  retropharyngeal  abscess, 
thrombosis  of  the  longitudinal  sinus,  mumps,  and  enlarged  cervical  glands.  When 
investigating  a  case  in  which  retraction  of  the  head  is  a  symptom,  all  the  above 
should  be  borne  carefully  in  mind.  The  diagnosis  of  meningitis  from  otitis  media 
or  thrombosis  of  the  longitudinal  sinus  is  sometimes  most  difficult,  and  can  only 
be  made  by  an  examination  of  the  cerebro-spinal  fluid  and  a  careful  consideration 
of  all  the  symptoms. 
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Prognosis. — The  prognosis,  both  with  regard  to  life  and  with  regard  to  complete 
recovery,  is  by  no  means  so  unfavourable  as  in  other  forms  of  meningitis. 

Probably  about  50  per  cent,  of  cases  survive,  and  of  these  15  per  cent,  make  a 
complete  recovery;  the  remaining  35  per  cent,  are  left  with  blindness,  hydrocephalus, 
and  varying  degrees  of  mental  deficiency. 

The  duration  of  life  in  the  acute  cases  is  short,  the  disease  running  its  course 
in  one  to  three  weeks.  Other  cases  run  a  prolonged  course  of  months,  the  child 
gradually  passing  into  a  condition  of  extreme  emaciation. 

Treatment. — The  treatment  of  meningococcal  meningitis  by  means  of  anti- 
meningococcal  serum  is  that  which  is  most  likely  to  be  attended  by  success.  This 
success  has  been  definitely  proved  in  the  case  of  the  epidemic  form,  but  the  results 
are  not  so  conclusive  in  the  sporadic  form. 

The  method  of  injection  is  as  follows  : 

A  lumbar  puncture  is  performed,  and  the  cerebro-spinal  fluid  allowed  to  escape 
until  all  the  excess  of  pressure  is  relieved.  The  amount  which  escapes  may  be 
30  to  60  c.c,  and  an  endeavour  should  always  be  made  to  obtain  at  least  10  c.c., 
which  is  the  amount  of  serum  to  be  injected. 

The  serum  to  be  injected  should  be  warmed  by  placing  the  bottle  into  water  of 
the  temperature  of  130°  F.  When  the  serum  has  been  sufficiently  warmed,  it  should 
be  drawn  up  into  a  syringe  also  carefully  warmed,  and  should  be  slowly  injected 
through  the  needle  which  has  been  used  for  lumbar  puncture.  As  soon  as  all  the 
serum  has  been  injected,  the  needle  should  be  withdrawn  and  the  puncture  closed 
with  collodion.  The  foot  of  the  bed  should  now  be  raised  so  that  the  lumbal 
region  is  raised  above  the  cervical  region  of  the  cord,  in  order  that  the  serum, 
which  is  of  a  higher  specific  gravity  than  the  cerebro-spinal  fluid,  may  gravitate 
from  the  lumbar  region  towards  the  cervical  region. 

The  anti-meningococcal  sera  which  are  on  the  market  are  those  of  the  Lister 
Institute,  of  Flexner,  Kolle  and  Wassermann,  and  Ruppel. 

The  injection  should  be  repeated  every  day,  and  the  cerebro-spinal  fluid  which 
is  withdrawn  on  each  occurrence  should  be  carefully  examined,  for  it  furnishes  the 
most  useful  record  of  the  progress  of  the  case.  The  cerebro-spinal  fluid,  which  on 
the  first  examination  has  been  turbid  with  numerous  polymorphonuclear  cells  and 
numerous  meningococci,  becomes  gradually  clearer,  and  the  meningococci  fewer  and 
more  difficult  to  cultivate  ;  and  eventually  the  meningococci  disappear  and  the  fluid 
becomes  clear,  and  contains  a  larger  proportion  of  lymphocytes  and  less  albumin. 

The  question  of  how  many  injections  should  be  given  will  be  raised.  I  have 
given  six  on  six  successive  days  with  a  favourable  result.  It  is  certainly  well  to 
continue  the  injections  until  the  temperature  has  reached  the  normal.  In  successful 
cases  this  occurs  in  two  to  three  days  ;  in  other  cases  the  temperature  remains  raised 
for  several  days.  It  is  of  great  importance  to  deal  with  the  case  in  its  acute 
condition,  and  not  after  the  disease  has  been  in  progress  for  two  to  three 
weeks. 

With  regard  to  other  methods  of  treatment,  it  is  important  to  keep  the  child 
as  quiet  as  possible,  and  not  to  move  it  more  than  is  absolutely  necessary.  A 
water-bed  is  often  a  great  comfort.  The  child  usually  swallows  well  during  the 
earlier  stages  of  the  disease,  but  in  the  later  stages  nasal  feeding  becomes  necessary. 
Troublesome  vomiting  should  be  treated  by  washing  out  the  stomach.  The  com- 
plete recovery  from  the  results  of  this  disease  is  only  effected  very  gradually, 
and  it  is  often  many  months,  and  even  years,  before  the  child  is  again  perfectly 
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normal ;  periodic  headache,  attacks  of  vomiting,  and  irritability,  being  the  most 
marked  symptoms. 

Pneumococcic  Meningitis.  —  The  division  of  pneumococcal  meningitis  into 
two  classes — viz.,  primary  and  secondary — is  an  artificial  one.  In  the  so-called 
"  primary  pneumococcal  meningitis  "  the  source  of  the  infection  is  not  obvious, 
whereas  in  the  "secondary"  the  meningitis  is  the  terminal  stage  of  a  general  pneumo- 
coccus  infection  from  an  empyemna,  purulent  pericarditis,  an  infected  joint,  an 
otitis,  or  other  source.     The  type  of  meningitis  is,  however,  similar. 

Symptomatology. — The  clinical  features  of  a  pneumococcal  meningitis  are 
those  which  are  seen  with  other  forms  of  meningitis — viz.,  drowsiness,  vomiting, 
rigidity  of  neck,  and  convulsions.  The  symptoms  differ  according  to  the  distri- 
bution of  the  disease.  In  some  cases  very  few  cerebral  symptoms  are  present,  or 
may  only  be  present  shortly  before  death  occurs.  A  pneumococcal  meningitis  is 
not  infrequently  found  unexpectedly  on  post-mortem  examination  where  there 
were  no  symptoms  during  life  to  point  to  such  a  condition. 

Morbid  Anatomy. — The  appearance  of  the  surface  of  the  brain  in  acute 
pneumococcal  meningitis  is  very  striking.  The  whole  vertex  and  base  are  seen 
to  be  covered  with  a  thick,  purulent,  greenish  exudation,  which  lies  either  in  the 
meshes  of  the  pia  arachnoid  or  between  it  and  the  dura  mater. 

The  lateral  ventricle  may  contain  pus.  There  is  almost  invariably  a  meningitis 
of  the  cord,  which  is  especially  marked  on  the  dorsal  surface  and  in  the  cervical 
and  lumbar  region,  leaving  the  thoracic  region  comparatively  little  affected. 

Diagnosis. — The  diagnosis  of  pneumococcal  meningitis  is  made  by  examination 
of  the  cerebro-spinal  fluid  obtained  by  lumbar  puncture  and  evidence  of  the 
presence  of  the  pneumococcus.  The  cerebro-spinal  fluid  is  always  turbid,  contains 
an  excess  of  polymorphonuclear  cells  and  excess  of  albumin. 

Prognosis. — It  is  probably  true  that  pneumococcal  meningitis  is  invariably 
fatal.  It  is  possible  that  recovery  may  occur  in  a  case  with  a  circumscribed  patch 
of  meningitis  due  to  a  pneumococcal  infection,  but  when  once  the  whole  cerebro- 
spinal system  becomes  invaded  there  can  be  no  likelihood  of  recovery. 

Treatment. — Relief  of  the  intracranial  pressure  may  be  afforded  by  lumbar 
puncture,  but  no  permanent  benefit  is  likely  to  result.  The  injection  of  an 
anti-pneumococcal  serum  (Pane)  may  be  tried.  It  may  be  effective  in  cases  where 
the  disease  is  limited  to  the  meninges,  but  could  not  be  expected  to  have  any  effect 
in  cases  in  which  the  pneumococcal  meningitis  is  a  terminal  manifestation. 

Tuberculous  Meningitis. — Tuberculous  meningitis  most  commonly  manifests 
itself  during  the  second  and  third  years  of  life,  and  in  this  respect  stands  in  contrast 
to  meningococcal  meningitis,  which  is  most  common  during  the  first  year  of  life. 
It  is  due  to  the  invasion  of  the  meninges  of  the  brain  by  tubercle  bacilli,  which  are 
almost  certainly  carried  into  this  situation  by  the  blood-stream. 

Tuberculous  meningitis  sometimes  arises  in  children  who  would  seem  otherwise 
to  be  in  perfect  health,  but  in  such  cases  one  never  fails  to  find  on  post-mortem 
examination  some  tuberculous  focus  in  the  body,  generally  in  the  thoracic  or 
abdominal  glands,  from  which  the  infection  has  arisen.  In  other  cases  the  source 
of  the  infection  is  more  obvious — viz.,  from  the  lungs,  abdomen,  ear,  joints,  or 
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bones  The  acute  specific  fevers,  and  especially  measles,  would  seem  to  be  the 
exciting  cause  of  the  onset  of  tuberculous  meningitis.  Injury  to  the  head  also 
seems  to  precipitate  an  attack. 

SYMPTOMATOLOGY.-Tuberculous  meningitis  commonly  has  a  slow  onset  even 
in  those  cases  in  which  the  symptoms  are  said  to  have  come  on  acutely  en 
careful  inquiry  it  is  found  that  malaise  or  headache  preceded  the  acute  onset  of  the 
symptoms  for  some  weeks.  ......        r  , 

Headache,  loss  of  appetite,  screaming  at  night,  irritability  fever  and  vom- 
iting, are  the  earlier  manifestations  of  the  disease.  The  child  wishes  to  he 
down,  dislikes  the  light,  and  from  time  to  time  screams  either  with  pam  m  the  head 
or  on  any  slight  disturbance.     Constipation  is  a  marked  feature  both  m  the  earlier 

and  later  stages.  ,  .  ,    .  , 

Gradually  the  child  passes  into  a  drowsy  condition,  from  which  it  can  only 
with  difficulty  be  aroused.  It  will  sometimes  lie  with  the  eyes  open,  taking  no 
notice  of  surrounding  objects  or  persons.     A  squint  is  often  present.     The  pulse 

at  this  stage  becomes  slow  and 
irregular.  Respiration  is  shallow, 
with  an  occasional  long-drawn  inspi- 
ration. This  may  assume  the 
"  Cheyne-Stokes  "  or  grouped  char- 
acter. 

The    temperature    is    generally 
raised  one  or  two  degrees,  but  no 
characteristic  feature  can  be  said 
to  be  attached  to  the  temperature 
of  a  case  of  tuberculous  meningitis. 
Stiffness  of  the  neck  is  a  common 
manifestation,  but  marked  retrac- 
tion of  the  head  is  rare,  and  only 
occurs  in  those  cases  in  which  the 
meningitis  is  found  to  have  a  dis- 
tribution around  the  fourth  ven- 
tricle and  base  of  the  cerebellum. 
Tremor  of  the  limbs  and  spas- 
An  unusual  manifestation  is  that  of 
These  may  be  unilateral 


Fio.  75. — Tuberculous  Meningitis. 

Photograph  of  a  child  during  the  later  stages  of 
the  disease.  The  left  hand  was  in  constant 
rhythmic  movement,  and  only  a  blurred  image 
of  it  appears  in  the  photograph. 


modic  twitching  of  muscles  often  occurs. 

movements  which  exactly  simulate  those  of  chorea. 

in  distribution,  and  disappear  after  a  few  days  and  give  place  to  the  general 

rigidity  which  is  a  manifestation  of  the  later  stage  of  the  disease. 

Convulsions  occur  in  all  stages.  They  may  be  the  first  symptom  of  the  onset, 
but  are  more  frequent  during  the  later  stage  of  the  disease. 

The  ocular  symptoms  are  most  variable.  Almost  any  form  of  ocular  paralysis 
may  be  present,  but  paralysis  of  the  external  rectus,  giving  rise  to  an  internal 
strabismus,  is  undoubtedly  the  most  common.  Ptosis,  paralysis  of  the  muscles 
supplied  by  the  third  nerve,  may  be  present,  and  such  paralysis  may  be  unilateral 

or  bilateral.  .  ,1 

The  pupils  may  be  dilated  and  fail  to  react  to  light,  or  may  oscillate  in  a  marKeu 
degree  when  light  is  thrown  upon  the  retina.  Hemianopia  as  a  symptom  of  tuber- 
culous meningitis  has  been  noted,  but  only  in  older  children. 

Optic  neuritis  is  not  a  common  manifestation  in  the  earlier  stages  of  the  disease, 
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but  in  the  later  stages  some  swelling  is  commonly  present.  Haemorrhages  may 
occur,  but  are  rare. 

Tubercles  of  the  choroid  occur  in  a  small  percentage  of  cases  of  tuberculous 
meningitis,  probably  in  about  7  per  cent. ;  but  since  they  are  most  easily  missed  in 
ophthalmoscopic  examination  of  the  fundus,  this  percentage  may  be  too  small. 
The  presence  of  tubercles  in  the  choroid  is  greatly  in  favour  of  a  tuberculous 
invasion  of  the  meninges,  but  they  may  be  observed  in  cases  of  miliary  tuberculosis 
in  which  no  meningitis  occurs. 

Lumbar  puncture  and  examination  of  the  cerebro -spinal  fluid  is  essential  in 
all  cases  of  tuberculous  meningitis.  The  fluid  usually  spurts  out  under  considerable 
pressure,  it  is  clear  or  slightly  turbid,  has  no  visible  deposit  before  centrifugation, 
but  often  forms  a  fine  flocculent  clot.  It  contains  an  excess  of  albumin  (from  0-1  to 
0-3  per  cent.).  The  normal  sugar  is  nearly  always  absent.  It  contains  a  high 
proportion  of  lymphocytic  cells,  70  to  80  per  cent,  being  of  this  nature  ;  very  excep- 
tionally the  polymorphonuclear  are  in  excess.  Tubercle  bacilli  can  almost  always 
be  found  in  the  fluid,  though  a  careful  examination  for  such  is  sometimes  needed. 

Von  Pirquet  skin  reaction  is  often  absent  in  cases  of  tuberculous  meningitis. 
It  is  difficult  to  see  why  this  should  be  so,  considering  the  reliable  results  it  gives 
with  other  forms  of  tubercle.  Sugar  is  often  present  in  the  urine  in  the  final 
stages  of  the  disease. 

Morbid  Anatomy. — The  flattening  of  the  convolutions  and  the  sticky  feel  of 
the  surface  of  the  brain  in  tuberculous  meningitis  is  very  characteristic.  Fine 
scattered  tubercles  can  usually  be  seen  in  the  pia  mater,  extending  along  the  course 
of  the  vessels. 

The  Sylvian  fissures  are  usually  matted  together,  and  in  this  situation  and  around 
the  optic  chiasma  there  is  usually  a  considerable  amount  of  greenish  lymph. 

Sometimes  the  exudation  may  be  on  the  vertex  of  the  cerebrum,  sometimes  on 
the  under-surface  of  the  cerebellum.  A  very  common  place  to  find  fine  miliary 
tubercles  is  on  the  dorsal  surface  of  the  cerebellum.  The  ependyma  of  the  lateral 
ventricles  often  shows  numerous  tubercles  on  its  surface.  Dilatation  of  the  ven- 
tricles and  general  softening  of  the  velum  interpositum  and  fornix  is  often  present. 
It  is  rare  for  actual  thrombosis  of  the  middle  cerebral  artery  to  take  place  as 
the  result  of  infiltration  around  this  vessel,  but  sometimes  obliteration  does  take 
place,  leading  to  softening  and  to  cerebral  haemorrhage.  It  is  not  uncommon  to 
find  rounded  masses  of  tuberculous  substance,  yellow  in  colour,  and  varying  from 
the  size  of  a  pea  to  that  of  a  hazelnut,  scattered  about  the  cerebral  substance  ; 
these  have  generally  during  life  given  rise  to  no  symptoms  (Fig.  76). 

Another  form,  less  frequently  met  with  than  the  above,  is  that  of  irregular 
masses  of  tubercles,  often  of  wedge  shape,  apparently  due  to  blocking  of  some 
small  vessel  and  infiltration  of  the  area  with  tuberculous  matter. 

The  membranes  of  the  spinal  cord  are  almost  always  involved  in  tuberculous 
meningitis.  The  meningitis  is  not  as  a  rule  so  marked  as  at  the  base  of  the  brain, 
but  scattered  tubercles  can  always  be  seen  over  the  pia  arachnoid  and  along  the 
posterior  roots  of  the  spinal  cord. 

Diagnosis. — The  early  symptoms  of  tuberculous  meningitis  may  give  rise  to 
difficulty  in  diagnosis,  but  as  regards  the  later  symptoms  there  is  but  little  doubt, 
and  any  that  remains  is  removed  by  the  examination  of  the  cerebro-spinal  fluid 
obtained  by  lumbar  puncture. 

The  irritability,  loss  of  appetite,  vomiting,   headache,   and  lassitude,  which 
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precede  the  onset  of  more  definite  symptoms,  suggest  the  possibility  of  intracranial 
disease,  such  as  tumour,  abscess,  thrombosis  of  cerebral  sinuses,  ear  disease,  and 
other  forms  of  meningitis.  Those  symptoms  may  also  occur  in  the  onset  of  general 
disease,  such  as  typhoid  and  pneumonia,  but  even  in  the  early  stages  of  the  disease 
the  examination  of  the  cerebro-spinal  fluid  will  lead  to  a  correct  diagnosis. 

Prognosis. — There  is  but  one  prognosis  in  cases  of  tuberculous  meningitis 
when  once  the  diagnosis  is  confirmed  by  the  presence  of  tubercle  bacilli  in  the 
cerebro-spinal  fluid.     It  is  true  that  certain  observers  have  recorded  recovery  from 
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Fig.  76. — Horizontal  Section  of  Brain,  showing  Large  Tuberculous  Masses  embedded 
in  the  Substance  oe  the  Hemispheres. 

The  child  died  of  tuberculous  meningitis. 


tuberculous  meningitis  ;  there  is,  however,  little  doubt  that  in  most  of  these  cases 
there  was  an  error  in  diagnosis.  Martin  investigated  all  reported  cases  of  alleged 
recovery.  In  some  twenty  cases  he  found  either  that  tubercle  bacilli  had  been 
present  in  the  cerebro-spinal  fluid,  or  on  post-mortem  examination  that  old 
tubercles  were  present  in  the  pia  mater.  These  might  be  accepted  as  undoubted 
cases  of  recovery  from  tuberculous  meningitis.  Personally  I  have  never  seen  a  case 
of  tuberculous  meningitis  recover.  Most  marked  remissions  in  the  severity  of  the 
symptoms  occur,  but  the  improvement  is  only  temporary,  never  permanent. 
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Martin,  in  his  investigations  of  reported  cases  of  recovery  at  certain  London 
hospitals,  failed  to  find  any  case  in  which  the  diagnosis  was  not  questionable. 

Treatment. — Taking  the  view  that  tuberculous  meningitis  is  always  fatal,  the 
treatment  can  be  directed  only  to  the  relief  of  symptoms. 

Lumbar  puncture  is  of  use  in  relieving  the  headache,  and  temporary  improve- 
ment occurs  after  its  performance.  Bromide,  chloral,  and  other  drugs,  relieve  the 
headache  and  diminish  the  restlessness  which  is  such  a  painful  symptom  in  the 
child.  The  methods  of  treatment  which  were  employed  in  those  cases  in  which 
recovery  took  place  were — Iodide  of  potassium  in  drachm  doses  every  four  hours, 
leeches  over  the  mastoid  process,  repeated  lumbar  puncture,  and  injection  of  a 
solution  of  iodine  in  iodide  of  potassium  in  the  spinal  canal. 

Most  of  these  methods  I  have  tried,  also  decompression  by  removal  of  a  large 
portion  of  the  vault,  injection  of  silver  salts  by  lumbar  puncture,  inunction  of 
mercury,  and  administration  of  tuberculin,  all  without  any  success. 

Staphylococcic  and  Streptococcic  Meningitis  —  ^Etiology.  —  This  form  of 
meningitis  occurs  in  infants  as  the  result  of  some  infection  of  the  umbilicus  or  of 
the  skin.  In  older  children  it  arises  in  connection  with  an  otitis,  with  an  empyema, 
an  arthritis  or  erysipelas  of  streptoccocal  origin.  Almost  any  form  of  streptococcal 
or  staphylococcal  infection  may,  in  a  child,  terminate  with  a  meningitis. 

Symptoms. — The  symptoms  of  this  form  do  not  differ  from  other  forms  of 
meningitis.  In  some  cases  hardly  any  symptoms  appear,  and  the  condition  is 
found  unexpectedly  on  post-mortem  examination. 

Diagnosis. — The  diagnosis  of  this  form  of  meningitis  is  not  as  a  rule  difficult, 
and  the  differential  diagnosis  from  other  forms  of  meningitis  is  made  by  the  bacterio- 
logical examination  of  the  cerebro-spinal  fluid. 

The  greatest  difficulty  arises  in  distinguishing  cases  of  cerebral  or  cerebellar 
abscess  from  those  in  which  the  infection  is  more  general. 

In  abscess  the  symptoms  are  more  localized,  the  headache,  vomiting,  and  optic 
neuritis,  more  pronounced.  The  examination  of  the  cerebro-spinal  fluid  may  aid 
the  diagnosis,  for  in  meningitis  the  fluid  is  turbid  and  contains  numerous  cells 
and  organisms,  whereas  in  cerebral  abscess  the  fluid  is  clear  and  only  a  few  cells 
are  present. 

I  have,  however,  seen  cases  of  cerebral  abscess  in  which  the  cerebro-spinal 
fluid  resembled  that  of  meningitis. 

This  form  of  meningitis  is  usually,  if  not  always,  fatal.  There  is  no  treatment 
which  can  be  said  to  be  of  use,  although  the  injection  of  an  antistreptococcus 
serum  into  the  cerebro-spinal  canal  might  be  tried. 

Rheumatic  Meningitis. — There  is  no  doubt  that  meningitis  occurs  in  the  course 
of  rheumatic  fever  and  endocarditis.  Whether  such  a  meningitis  is  due  to  the 
Diplococcus  rheumaticus,  as  described  by  Poynton  and  Paine,  or  to  infection  of  the 
membranes  by  some  other  organism,  it  is  difficult  to  say.  Poynton  and  Paine 
believe  that  there  is  a  rheumatic  meningitis,  and  bring  forward  evidence  in  support 
of  their  contention  which  it  is  difficult  to  gainsay.  Personally,  I  have  never  had 
under  my  care  a  case  of  rheumatic  meningitis. 

Influenzal  Meningitis. — Lifluenzal  meningitis  is  a  rare  affection,  but  the  rarity 
of  recorded  cases  in  the  past  is  probably  due  to  the  difficulty  in  recognition  of  the 
organism,  and  even  at  the  present  time  it  is  by  no  means  certain  that  the  organism 
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described  in  all  cases  of  influenzal  meningitis  is  identical  with  that  described  by 
Pfeifier. 

Cohoe  in  1909  collected  twenty-six  cases  which  he  is  willing  to  accept  as  un- 
doubted cases  of  influenzal  meningitis.  Of  these  twenty-six  cases,  fourteen  occurred 
in  children  under  one  year  of  age,  all  of  whom  died.  Langer  recorded  the  case  of 
influenzal  meningitis  in  a  boy  aged  nine  years,  who  recovered.  Batten  reported 
five  cases  of  influenzal  meningitis  in  infants  in  1910.  All  these  occurred  in  the 
Children's  Hospital,  Great  Ormond  Street,  during  the  years  1908,  1909,  and  1910, 
and  of  these  four  died  and  one  recovered. 

Symptomatology. — The  clinical  features  of  a  case  of  influenzal  meningitis  do 

not  differ  from  those  of  other  forms, 
the  malaise,  the  fever,  rigidity  of  the 
neck  muscles,  and  the  retraction  of 
the  head,  being  exactly  like  the 
symptoms  seen  in  meningococcal 
meningitis. 

The  fluid  obtained  by  lumbar 
puncture  flows  out  under  consider- 
able pressure,  is  turbid,  and  on  cyto- 
logical  examination  the  cell  deposit 
is  found  to  consist  almost  entirely  of 
polymorphonuclear  cells,  among 
which  both  extra-  and  intra-cellular 
organisms  are  found.  Sometimes  the 
meningitis  seems  to  be  part  of  an 
influenzal  septicaemia,  or  may  arise 
from  a  joint  infected  with  the  in- 
fluenza bacillus,  as  shown  by  Dudgeon 
and  Adams. 

Morbid  Anatomy. — The  appear- 
ance of  the  brain  and  spinal  cord  do 
not  differ  from  the  other  forms  of 
infective  meningitis,  their  surface 
being  covered  with  a  thick  exudation. 

Diagnosis. — The  essential  diffi- 
culty in  the  diagnosis  of  influenzal 
meningitis  is  the  recognition  of  the 
organism.  Unless  routine  cultures  are  made  on  some  blood-medium,  the 
organism  may  be  easily  overlooked  and  the  fluid  reported  as  sterile.  Cohen  has 
described  an  organism  which  he  says  has  been  confused  by  former  observers  with 
the  Pfeifier  bacillus,  which  it  resembles  most  closely  morphologically  and  in  staining 
reaction,  but  which  is  pathogenic  to  guinea-pigs  and  rabbits,  and  against  which 
it  was  possible  to  vaccinate  an  animal  and  obtain  an  antitoxic  serum.  Cases  due 
to  this  organism  might  well  be  placed  under  a  heading,  "  Meningitis  due  to  an 
'  influenza-like '  organism."  Henry  describes  these  cases  under  the  heading 
"  Meningitis  due  to  Hsemophilic  Organisms." 

Prognosis. —  Influenzal  meningitis  is  a  most  fatal  disease  so  far  as  infants 
are  concerned.     In  older  children  recovery  has  been  recorded. 


Fig.  77. — Influenzal  Meningitis. 

The  base  of  tho  brain  is  seen  to  be  covered  with 
a  thick  exudation.  The  causative  organism 
in  this  case  was  shown  to  be  the  Bacillus 
influenzfR. 
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Treatment. — The  only  line  of  treatment  which  up  to  the  present  has  been 
attended  by  success  is  that  of  the  administration  of  hexamethylenamine,  10  grains 
being  given  every  four  hours  to  a  baby  under  a  year  old.  The  rationale  of  this 
treatment  is  based  upon  the  observation  of  Crowe  :  "  That  this  drug  appears  in 
the  cerebro-spinal  fluid  and  exercises  a  decided  inhibitory  effect  on  the  growth  of 
orgariisms." 

Meningitis  due  to  Other  Organisms. — Cases  of  meningitis  due  to  infection  with 
the  B.  typhosus  and  with  B.  enteritidis  (Gaertner)  occur  in  children. 

This  form  of  meningitis  may  occur  in  the  course  of  an  ordinary  typhoid  infection, 
or  the  infection  may  be  primary  in  the  meninges,  and  remain  limited  to  this  region. 

Kocas  and  Carlos  record  eight  cases  of  typhoid  meningitis  in  children,  all  of 
whom  recovered. 

Meningitis  may  occur  in  association  with  mumps,  with  gonorrhoea,  with 
B.  coli  infection,  and  actinomycosis,  but  the  infection  by  such  organisms  must  be 
very  rare  in  childhood.  With  regard  to  mumps,  although  there  is  no  doubt  that 
in  a  small  proportion  of  cases  meningeal  symptoms  appear,  yet  there  is  no  good 
evidence  as  to  the  nature  of  the  causal  organism,  and  such  cases  are  better  considered 
under  the  title  of  serous  meningitis. 

Syphilitic  Meningitis. — Syphilitic  meningitis  and  the  condition  known  as 
"  juvenile  general  paralysis  of  the  insane  "  are  so  closely  related  that  the  conditions, 
so  far  as  older  children  are  concerned,  will  be  described  under  the  latter  heading. 
There  is,  however,  a  condition  of  syphilitic  meningitis  in  infants  and  young  children 
which  has  all  the  features  of  a  chronic  meningitis,  and  gives  df  clinical  picture  which 
is  quite  distinct  from  that  of  juvenile  general  paralysis  of  the  insane. 

The  condition  is  not  common,  and  out  of  100  cases  of  fatal  meningitis,  other 
than  tuberculous,  this  form  of  meningitis  occurred  six  times.  It  is  probable  that 
this  hardly  represents  its  frequency,  for  the  cases  run  a  long  and  chronic  course, 
and  would  be  discharged  from  the  hospital  as  incurable  before  death  occurred. 

iETioLOGY. — The  cause  of  this  condition  is  congenital  syphilis,  and  in  nine  out 
of  fifteen  cases  recorded  by  Ranke  the  treponema  pallidum  was  found.  The 
presence  of  a  positive  Wassermann  reaction  in  association  with  a  high  lymphocytic 
cell  content  in  the  cerebro-spinal  fluid  is  essential  to  warrant  the  diagnosis  of 
syphilitic  meningitis. 

Symptomatology. — During  the  first  few  months  of  life  the  infant  may  seem 
to  be  normal,  but  at  such  time  as  it  should  begin  to  hold  up  its  head  it  is  noticed 
that  it  fails  to  do  so.  At  the  same  time  it  may  be  observed  that  the  child  does  not 
take  notice  of  its  surroundings.  As  it  grows,  the  head  may  appear  larger  than 
normal,  but  no  great  degree  of  hydrocephalus  develops.  The  arms  and  legs  may 
be  rigid,  and  there  may  be  comparatively  little  power  of  movement.  Fits  may 
from  time  to  time  occur. 

A  history  of  sudden  onset  of  symptoms  may  be  given,  but  on  careful  inquiry 
it  is  found  that  previous  to  such  an  onset,  the  child  has  been  backward,  and  has 
shown  other  signs  of  cerebral  defect.  Such  a  symptomatology  will  not  serve 
to  distinguish  a  syphilitic  meningitis  from  other  forms  of  congenital  cerebral 
defect ;  but  the  presence  of  manifestations  of  syphilis  or  of  a  syphilitic  choroiditis 
serves  to  distinguish  syphilitic  from  such  forms  of  cerebral  defect.  The  examina- 
tion of  the  cerebro-spinal  fluid,  both  for  the  presence  of  a  Wassermann  reaction 
and  for  increased  leucocytosis,  helps  to  confirm  the  diagnosis. 
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Pathology.— The  appearance  of  the  membranes  and  of  the  brain  is  very 
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The  pia  arachnoid  over  the  vertex  is  opaque  and  thickened,  often  adherent 
to  the  cortex,  from  which  it  is  separated  with  difficulty.  The  convolutions  of  the 
brain  are  shrunken,  and  the  sulci  wide.  The  surface  of  the  convolutions  have  in 
parts  the  appearance  of  wash-leather.  On  section  through  the  brain,  the  ventricles 
are  found  dilated,  and  there  is  a  separation  of  the  superficial  layers  of  the  cortex 
from  the  deeper  layer  by  a  loose  areolar  tissue,  which  contains  a  milky  or  clear 
fluid.  This  fluid  drains  away  on  section,  and  leaves  a  space  between  these 
layers. 

Diagnosis.— The  diagnosis  of  a  syphilitic  meningitis  is  not  difficult  with  the 
modern  pathological  method  of  examination.  The  child  may  or  may  not  present 
the  usual  signs  of  congenital  syphilis.    The  signs  of  meningitis  are  obvious,  and 

the  cerebro-spinal  fluid  con- 
tains an  excess  of  lympho- 
cytes. Both  the  blood  and 
the  cerebro-spinal  fluid  give 
a  positive  Wassermann  re- 
action. 

Prognosis.  —  When  the 
diagnosis  of  syphilitic  men- 
ingitis has  been  made,  the 
prognosis  as  regards  recovery 
is  bad.  The  child  may  live  for 
many  months,  but  complete 
recovery  does  not  take  place. 

Treatment.  —  Mercurial 
inunction  and  large  doses  of 
iodide  may,  in  the  early 
stages,  be  of  some  service. 
An  intravenous  injection  of 
salvarsan  should  be  tried. 
It  is  by  no  means  easy  to 
get  a  needle  into  the  vein  of 
a  young  child  without  first 
dissecting  out  the  vein. 

Serous  Meningitis. — This  name  is  given  to  a  class  of  case  in  which  there  are 
symptoms  of  meningitis,  and  in  which,  on  lumbar  puncture,  the  cerebro-spinal 
fluid  flows  out  under  increased  pressure.  The  fluid  is  clear,  contains  an  excess 
of  albumin,  a  small  proportion  of  lymphocytes,  but  no  bacteria.  The  fluid  obtained 
from  cases  of  tuberculous,  syphilitic,  and  the  late  stage  of  meningococcal  meningitis, 
might  be  said  to  conform  to  this  type  ;  but  such  cases  should  not  be  included  in 
this  group,  and  the  name  should  be  reserved  for  those  in  which  no  organism  can 
be  found. 

^Etiology. — This  form  of  meningitis  commonly  arises  in  association  with  otitis 
media,  or  some  acute  infection,  and  gives  rise  to  alarming  symptoms  from  which 
the  child  often  makes  a  rapid  and  perfect  recovery. 


Fig.  78. — Vertical  Section  through  the  Brain  of 
an  Infant  with  Syphilitic  Meningitis. 

Note  the  wasted  condition  of  the  convolution,  the  dila- 
tation of  the  ventricles,  and  the  area  of  softening  and 
cavity  formation  between  the  superficial  and  deeper 
layer  of  the  cortex.  This  is  well  seen  in  the  convolu- 
tion to  the  right  of  the  longitudinal  fissure. 
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Symptomatology. — The  symptomatology  can  well  be  gathered  from  the 
following  case  :  A  child,  aged  five  months,  was  taken  suddenly  ill  on  July  20.  The 
throat  was  noticed  to  be  sore  on  July  25,  and  on  the  following  day  the  legs  were 
rigid,  and  other  signs  of  meningitis  were  present.  The  cerebro-spinal  fluid  examined 
twice  during  life  showed  that  the  fluid  was  clear,  albuminous,  had  a  slight  leuco- 
cytosis,  and  was  sterile.  The  child  died  on  the  twenty-first  day  after  onset  of 
the  disease.  No  meningitis  was  present  either  on  macroscopical  or  microscopical 
examination.  There  was  a  general  streptococcal  infection,  and  streptococci  were 
also  obtained  from  the  cerebro-spinal  fluid  taken  after  death. 

If  this  child  had  survived  its  general  streptococcal  invasion,  there  would  have 
been  no  reason  why  it  should  not  have  completely  recovered  from  its  meningeal 
symptoms. 

Diagnosis  is  made  by  examination  of  the  cerebro-spinal  fluid.  A  clear  fluid, 
which  comes  out  under  pressure,  has  an  excess  of  albumin  and  excess  of  leucocytes, 
but  no  bacteria,  is  characteristic  of  serous  meningitis. 

Prognosis. — The  prognosis  is  relatively  good.  A  considerable  number  of 
those  cases  in  which  symptoms  develop  in  the  course  of  otitis  media,  with  or  without 
operation,  recover  completely. 

Treatment. — The  symptoms  are  often  rapidly  relieved  by  the  removal  of 
the  cerebro-spinal  fluid  by  lumbar  puncture. 

Meningism. — A  name  applied  to  a  group  of  cases  which  present  symptoms 
of  meningitis,  but  in  which  no  pathological  change  can  be  demonstrated,  either 
in  the  cerebro-spinal  fluid  or  if  death  occurs  in  the  meninges  or  cerebral  tissue. 

^Etiology. — Meningism  commonly  arises  in  association  with  some  acute 
febrile  disease  in  children,  and  is  due  to  the  toxin  which  is  present  in  this  condition. 

Symptomatology. — The  symptoms  are  those  of  meningitis :  headache,  vomiting, 
convulsions,  squint,  and  rigidity  of  the  trunk  and  limbs.  There  may  be  coma 
or  a  period  of  restlessness  and  irritability.  The  symptoms  may  last  a  few  days, 
after  which  the  child  makes  a  complete  and  rapid  recovery. 

Diagnosis. — The  presence  of  the  signs  of  meningitis  and  the  absence  of  any 
change  in  the  cerebro-spinal  fluid  are  the  features  on  which  the  diagnosis  of 
meningism  is  based. 

Prognosis. — Meningism  is  an  alarming  condition,  and  a  favourable  prognosis 
can  only  be  given  when  the  diagnosis  is  certain.  Recovery  usually  takes  place, 
and  is  rapid  and  complete. 

Treatment. — Apart  from  the  treatment  of  the  general  symptoms,  restlessness, 
convulsions,  and  hyperpyrexia,  if  such  exists,  but  little  needs  to  be  done.  Lumbar 
puncture  is  necessary  for  diagnosis,  and  is  also  of  service  for  the  relief  of  pressure. 


REFERENCE. 
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INTRACRANIAL  ABSCESS. 

Introduction  and  ^Etiology. — Apart  from  ear  disease,  cerebral  and  cerebellar 
abscess  in  childhood  is  rare. 

It  may,  however,  occur  from  pneumococcal,  streptococcal,  and  other  infections, 
derived  from  the  nose,  and  bones  of  the  skull,  from  general  infections,  and  may 
follow  injury. 

Symptomatology. — The  symptoms  produced  by  an  intracranial  abscess  are 
those  of  increased  intracranial  pressure,  and  do  not  differ  from  those  caused  by 
a  tumour,  except  in  their  more  acute  onset.  Headache,  vomiting,  and  optic 
neuritis,  are  commonly  present,  the  pulse  may  be  slow,  and  the  temperature  per- 
sistently subnormal.  As  long  as  the  abscess  is  within  the  brain,  and  there  is 
neither  meningitis  nor  sinus  affection,  the  temperature  usually  remains  subnormal ; 
but  if  thrombosis  or  meningitis  occurs,  it  is  liable  to  extreme  variations. 

The  localized  symptoms  produced  by  an  abscess  depend  on  its  situation,  and 
these  symptoms  are  discussed  under  the  "  diagnosis  of  intracranial  tumours." 

Various  stages  have  been  described  in  intracranial  abscess — a  latent  stage, 
an  initial  stage,  a  full  stage,  and  a  terminal  stage.  No  great  advantage  is  derived 
from  such  a  division,  either  for  clinical  or  descriptive  purposes. 

The  early  symptoms  of  headache,  malaise,  and  irritability,  pass  gradually  into 
those  of  drowsiness,  with  slowing  of  the  pulse,  and  later  into  deeper  coma,  slow 
and  "  grouped  "  respirations,  and  convulsions. 

Since  the  commoner  situations  for  an  abscess  are  the  temporo-sphenoidal 
lobe  and  the  lateral  lobe  of  the  cerebellum,  it  should  be  borne  in  mind  that  the 
former  commonly  give  rise  to  pyramidal  symptoms  at  an  earlier  stage  than  the 
latter,  and  alterations  in  the  character  of  the  reflexes  on  the  one  side — viz.,  the 
increase  of  knee-jerks,  the  absence  or  diminution  of  the  abdominal  reflex,  and  the 
presence  of  an  extensor  plantar  response — would  point  to  a  temporo-sphenoidal 
abscess  ;  whilst  the  presence  of  ataxia  on  one  side  and  nystagmus  to  the  same  side 
would  point  to  a  cerebellar  affection. 

Owing  to  the  pressure  on  the  medulla  produced  by  a  cerebellar  abscess,  there 
is  a  great  tendency  for  respiration  to  fail,  whilst  the  cardiac  action  is  good,  and  it 
is  this  sudden  failure  which  is  the  cause  of  death  in  some  cases.  Artificial  respira- 
tion is  able  to  keep  these  patients  alive  for  many  hours  after  all  normal  respiration 
has  ceased. 

In  some  cases  an  intracranial  abscess  will  run  a  most  chronic  course,  the  abscess 
becoming  encapsulated  with  a  very  thick  wall.  Such  cases  present  the  symptoms 
of  an  intracranial  tumour. 

Multiple  abscesses  most  commonly  occur  in  general  infection,  and  not  in  localized 
infections  derived  from  the  ear. 

Diagnosis. — The  greatest  difficulty  in  the  diagnosis  of  an  intracranial  abscess 
arises  in  its  distinction  from  meningitis. 

Both  may  have  a  more  or  less  acute  onset,  and  both  may  have  been  preceded  by 
ear  discharge.  Headache  and  vomiting  occur  in  both.  Optic  neuritis  is  an  earlier 
and  commoner  manifestation  in  abscess  than  in  meningitis. 

Convulsions  occur  in  both  conditions.     A  rise  of  temperature  is  commonly 
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present  in  meningitis.  A  persistent  subnormal  temperature  is  an  important  sign 
indicative  of  cerebral  abscess. 

Lumbar  puncture  and  examination  of  the  cerebro-spinal  fluid  will  decide  if 
the  meninges  are  affected  or  not ;  but  it  must  be  remembered  that  in  some  cases 
of  cerebral  abscess  the  cerebro-spinal  fluid  will  show  an  increased  number  of  leuco- 
cytes, an  increase  of  albumin,  and  possibly  the  presence  of  an  organism  ;  therefore, 
a  too  hasty  judgment  must  not  be  made  on  the  examination  of  the  cerebro-spinal 
fluid  alone.  .■'..."-! 

Shortly,  it  may  be  said  that  the  rapid'onset  of  intracranial  symptoms,  the 
presence  of  optic  neuritis,  a  subnormal  temperature,  a  slow  pulse,  a  normal  or 
but  little  altered  cerebro-spinal  fluid,  and  localized  cerebral  or  cerebellar  signs,  are 
in  favour  of  an  intracranial  abscess. 

Prognosis. — If  the  diagnosis  can  be  made  early,  the  abscess  localized  and 
efficiently  drained  by  operation,  the  prognosis  is  not  unfavourable.  Many  cases 
of  cerebral  abscess,  however,  die  from  respiratory  failure,  some  quite  suddenly. 

Treatment. — Operation  and  draining  the  abscess  cavity  is  the  only  method 
of  treatment. 


CEREBRAL  EPENDYMITIS  ("ACUTE  HYDROCEPHALUS"). 

Introduction. — Inflammation  of  the  lining  membranes  of  the  ventricle  is 
a  relatively  common  condition  when  associated  with  inflammation  of  the  membranes 
of  the  brain,  but  a  rare  condition  when  it  occurs  apart  from  meningitis.  It  might 
even  be  questioned  whether  it  ever  occurred,  but  the  evidence  accumulated  during 
the  past  years  by  P.  Merle  makes  its  occurrence  certain. 

./Etiology. — The  causes  of  an  ependymitis  are  the  same  as  those  of  a  meningitis 
— viz.,  tubercle,  syphilis,  and  infection  by  the  pneumococcus,  the  meningococcus, 
and  many  other  organisms. 

Symptomatology. — The  clinical  symptoms  resemble  in  the  acute  cases  those 
which  occur  in  meningitis,  whilst  in  the  more  chronic  cases  they  resemble  those 
of  tumours.  In  the  acute  cases  there  are  the  usual  signs  of  increased  pressure, 
hydrocephalus,  headache,  vomiting,  and  rigidity  of  the  neck  and  limbs.  Paralysis 
of  the  ocular  muscles  is  frequent.  Early  and  intense  optic  neuritis  with  haemor- 
rhage is  a  striking  feature,  and  in  contrast  to  the  late  onset  and  somewhat  slight 
neuritis  seen  in  meningitis.  Loss  of  vision  and  early  atrophy  of  the  discs  is  liable 
to  occur. 

The  cerebro-spinal  fluid  obtained  from  lumbar  puncture  is  quite  clear,  may 
contain  some  excess  of  albumin,  and  be  under  some  increase  of  pressure,  but  con- 
tains no  organism,  and  has  a  normal  appearance.  The  cerebro-spinal  fluid  ob- 
tained from  the  puncture  of  the  ventricle  has,  on  the  other  hand,  the  characters 
indicative  of  inflammation,  a  lymphocytic  or  polymorphonuclear  increase,  and 
organisms  may  be  present. 

In  the  chronic  cases  the  symptoms  resemble  those  produced  by  an  intracranial 
tumour.  There  is  a  gradual  onset  of  weakness,  sometimes  limited  to  certain 
cranial  nerves  on  one  side  of  the  body,  at  other  times  giving  rise  to  a  hemiplegia 
with  rigidity  or  flaccidity  of  the  limbs.  Such  symptoms  suggest  the  probability 
of  a  localized  growth.     The  cardinal  symptoms  of  an  intracranial  tumour  may  be 
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present — viz.,  headache,  vomiting,  and  optic  neuritis,  but  the  optic  neuritis  has 
not  the  intense  character  seen  in  the  acute  variety,  and  it  is  less  common.  An 
ependymitis  localized  to  the  fourth  ventricle  may  give  rise  to  bulbar  symptoms, 
tachycardia  respiratory  disturbances,  and  polyuria. 


Fig.  79. — Cerebral  Ependymitis  :  Horizontal  Section  or  the  Brain,  showing  Pus  within 
the  Ventricles  and  Inflammation  of  the  Ependyma. 

The  organism  in  this  case  was  the  Bacillus  influenzae. 


Pathology. — The  ependymal  surface  and  the  subependymal  tissue  may  show 
active  granulation,  perivascular  infiltration,  and  haemorrhages,  or  degenerative 
changes,  with  shedding  of  the  epithelium.     The  choroid  plexuses  may  be  involved. 

Diagnosis. — The  diagnosis  is  most  difficult,  and  depends  upon  the  cerebro- 
spinal fluid  obtained  from  a  lumbar  puncture  being  normal,  whereas  that  obtained 
from  the  ventricle  is  abnormal.     In  a  child  in  whom  the  fontanelle  is  widely  open 
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and  the  ventricle  distended,  there  is  but  little  difficulty  in  withdrawing  the  fluid 
from  the  ventricle  ;  but  it  is  an  operation  which  is  by  no  means  free  from  risk, 
for  the  needle  may  easily  puncture  a  vein  in  the  wall  of  the  ventricle,  and  give 
rise  to  an  extensive  and  fatal  haemorrhage. 

Apart  from  such  a  ventricular  puncture,  the  diagnosis  must  depend  upon  the 
rapid  onset  of  signs  of  increased  intracranial  pressure,  associated  with  an  intense 
optic  neuritis. 

Prognosis.— The  prognosis  in  a  case  of  ependymitis  depends  to  some  extent 
on  the  nature  of  the  infection.  If  the  meningococcus  is  the  cause  of  the  disease, 
the  injection  of  the  antimeningococcal  serum  into  the  ventricles  is  said  to  have 
been  followed  by  recovery.  Personally,  I  have  never  seen  a  case  recover  in  which 
there  was  proof  that  the  ventricles  were  affected. 

Treatment. — If  the  diagnosis  can  be  made,  there  are  only  two  lines  of  treat- 
ment available  :  the  one  by  injection  of  the  antimeningococcal  serum  into  the 
ventricle  in  cases  which  can  be  shown  to  be  of  meningococcal  origin,  and,  second, 
the  opening  of  the  skull  and  drainage  of  the  lateral  ventricles. 

REFERENCE. 
Merle,  P.  :  These  de  Paris,  1910. 

POLIOENCEPHALO- MYELITIS  —  POLIOMYELITIS  —  INFANTILE 
PARALYSIS  —  HEINE  -  ME  DIN  ISC  HE  KRANKHEIT  —  EPIDEMIC 
PARALYSIS. 

Introduction. — The  clinical  conception  of  few  diseases  has  altered  more  in 
the  last  decade  than  that  of  acute  poliomyelitis.  Formerly  regarded  as  an  acute 
disease  of  the  spinal  cord,  it  is  now  recognized  as  one  of  the  acute  specific  fevers, 
having  an  incubation  period  of  from  four  to  seven  days,  and  liable  to  be  communi- 
cated from  person  to  person.  The  tendency  of  the  disease  is  to  attack  the  nervous 
system.  Any  portion  of  the  system  may  be  affected  and  give  rise  to  a  variety  of 
clinical  symptoms  dependent  on  the  situation  of  the  lesion. 

The  names  under  which  the  disease  has  been  recognized  are  numerous.  Some 
are  given  above.  None  are  altogether  satisfactory.  Undoubtedly  "  poliomye- 
litis "  is  that  in  the  most  general  use,  but  such  a  name  fails  to  recognize  the 
important  class  of  case  in  which  portions  of  the  nervous  system  other  than  the  spinal 
cord  are  involved. 

The  name  "  polioencephalo-myelitis  "  gives  some  indication  of  the  nature  of 
the  disease,  and  the  wide  extent  in  which  it  may  affect  the  nervous  system  ;  but 
it  is  cumbersome,  and  the  name  "  acute  poliomyelitis  and  polioencephalitis  "  is  the 
name  under  which  the  disease  has  been  made  notifiable,  and  that  which  is  probably 
best  to  adopt. 

^Etiology. — The  disease  is  one  which  tends  to  affect  children  between  the  ages 
of  one  to  three  years  more  than  at  any  other  period  of  life.  Cases  have  been 
recorded  in  which  it  has  been  noticed  in  the  first  few  weeks  of  life,  and  there  is  some 
evidence  that  it  may  even  occur  during  intra-uterine  life.  After  the  age  of  three 
years  the  incidence  of  the  disease  rapidly  falls,  and  the  proportion  of  cases  after 
the  eighth  year  of  life  is  small. 

In  the  northern  hemisphere  it  always  occurs  in  its  epidemic  form  during  the 
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summer  months  of  the  year— i.e.,  June,  July,  August,  and  September— the  month 
of  August  being  the  month  of  greatest  prevalence. 

In  Australia  the  months  of  prevalence  are  March  and  April.  In  South  Africa 
no  record  "of  'any  epidemic  has  been  recorded,  but  that  it  is  and  has  been  from 
time  to  time  very  prevalent  is  undoubted,  and  the  cases  which  have  come  under 
my  notice  have  occurred  in  or  about  the  month  of  December. 

Some  sixty  or  more  epidemics  have  been  recorded  in  various  parts  of  the  globe. 
One  of  the  earliest  was  that  described  by  Medin,  in  Stockholm,  in  1887,  although 
there  are  scanty  records  of  epidemics  prior  to  this.  Norway  and  Sweden  have 
suffered  severely,  but  Germany,  Italy,  France,  America,  and  Australia,  have  all 
had  epidemics.  Two  of  the  largest  occurred  in  Norway  and  Sweden  in  1905,  and 
in  New  York  and  Massachusetts  in  1907  and  1909.  The  disease  is  not  confined  to 
large  towns,  but  occurs  in  country  districts  and  small  villages.  It  is  always  epidemic 
in  London  during  the  summer  months,  but  it  is  impossible  to  obtain  reliable  figures 
as  to  its  relative  prevalence  in  different  years.  Certainly  in  the  summer  of  the  year 
1904  it  was  unduly  prevalent  in  London,  and  in  the  year  1910  and  1911  there  were 
several  epidemics  scattered  about  England  and  Scotland. 

Association  with  other  diseases  is  not  striking.  In  the  great  majority  of  cases 
the  children  were  and  had  been  in  good  health  at  the  time  when  they  were  taken  ill. 

The  actual  cause  of  the  disease  has  been  shown  by  Levaditi,  Landsteiner, 
Popper,  Flexner,  and  Lewis,  almost  simultaneously  and  independently  to  be  due 
to  a  poison,  possibly  an  ultra-microscopic  organism,  which  cannot  be  cultivated  on 
any  of  our  present  media.  It  will  pass  the  finest  filter,  and  will  withstand  glycerina- 
tion  for  several  months.  In  all  these  respects  the  poison  closely  resembles  that 
of  rabies. 

Under  ordinary  circumstances  the  monkey  and  ape  are  alone  susceptible  to  the 
poison,  rabbits,  guinea-pigs,  and  mice  being  immune,  though  Marks  has  shown 
that  rabbits  may  transmit  the  disease. 

The  infection  of  the  monkey  may  be  brought  about  by  injection  of  the  virus  into 
the  brain,  peritoneal  cavity,  the  general  circulation,  or  subcutaneous  tissue,  but 
however  brought  about  the  infection  falls  upon  the  brain  and  spinal  cord. 

The  period  of  incubation  on  experimental  evidence  is  from  eight  to  twelve  days, 
but  on  evidence  derived  from  clinical  observation  probably  about  four  days. 
There  is  a  considerable  variation  in  the  experimental  results  depending  on  the 
method  of  injection,  the  dilution  of  the  virus,  and  the  method  of  treating  the  virus 
previous  to  injection.  There  is  good  evidence  that  the  infection  may  be  carried 
by  a  third  person. 

There  is  as  yet  no  evidence  that  the  infection  is  carried  by  animals,  although 
the  likeness  of  the  poison  to  rabies  suggests  such  a  possibility.  Animals  have  been 
noticed  to  be  paralyzed  at  the  same  time  as  the  affection  has  occurred  in  man,  but 
there  is  no  evidence  that  the  condition  which  caused  their  paralysis  was  polio- 
myelitis. Although  infection  must  be  regarded  as  the  causative  factor  in  the  disease, 
yet  the  exposure  to  cold  and  prolonged  exertion,  especially  in  relation  to  bathing, 
must  be  looked  on  as  factors  in  determining  the  onset.  The  instances  in  which 
more  than  one  member  of  a  family  are  affected  are  not  numerous  when  considered 
in  relation  to  the  number  of  cases  occurring,  but  in  forty  instances  of  such  family 
affections — in  thirty-one  families  two  members  were  affected,  in  five  families  three 
members  were  affected,  in  three  families  four  members  were  affected,  and  in  one 
instance  seven  members  were  affected. 
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Various  factors,  such  as  atmosphere,  temperature,  humidity,  the  presence  of 
domestic  animals,  the  nearness  of  water,  the  sanitary  condition,  the  presence  of 
vermin,  have  all  been  investigated  in  the  Massachusetts  epidemic  in  1909,  but  with 
a  negative  result. 

Symptomatology. — In  dealing  with  the  symptomatology  of  this  disease  it  is 
convenient  to  describe  the  symptoms  according  to  the  portion  of  the  nervous 
system  involved,  and  for  this  purpose  the  division  suggested  by  Wickman  will  be 
adopted.  It  must,  however,  be  remembered  that  though  for  the  sake  of  clinical 
description  the  divisions  are  thus  made,  yet  many  cases  arise  which  exhibit  the 
characteristic  features  of  two,  three,  or  even  more  divisions. 

The  divisions  are — 

The  spinal  form. 

The  ascending"and  descending  form. 

The  bulbar  and  pontine  form. 

The  cerebral  form. 

The  cerebellar  or  ataxic  form. 

The  neuritic  form. 

The  meningitic  form. 

The  abortive  form. 

The  symptoms  of  each  of  these  will  be  described  separately,  but  there  are  certain 
general  characteristics  which  may  well  be  considered  together. 

General  Symptoms. — The  disease  usually  begins  with  a  sudden  onset ;  there 
is  commonly  fever  of  a  moderate  degree,  which  lasts  for  two  to  three  days.  The 
child  is  often  drowsy,  complains  of  headache  and  pain  in  the  limbs,  which  may  be 
so  acute  as  to  give  rise  to  the  impression  that  the  child  has  rheumatism.  The  pain 
is  greatly  accentuated  by  any  movement,  and  even  the  approach  of  an  individual 
to  the  bed  will  often  make  the  child  cry  out  in  fear  of  any  movement.  In  some 
few  cases  vomiting  and  diarrhoea  may  occur. 

The  onset  of  the  disease  is  sometimes  attended  by  convulsions,  and  such  con- 
vulsions may  occur  in  cases  which  at  a  later  stage  show  no  sign  of  cerebral 
involvement. 

The  neck  may  in  some  cases  be  stiff  and  even  retracted,  and  any  movement 
forward  causes  pain.  In  the  drowsy  condition  the  child  may  pass  urine  and  faeces 
involuntarily,  but  even  when  no  such  drowsiness  exists,  loss  of  control  over  the 
sphincters  or  retention  of  urine  may  be  present,  and  last  for  a  few  days. 

Hyperaesthesia  of  the  skin  is  said  to  be  present  in  some  cases,  but  whilst 
admitting  that  the  child  resents  the  least  movement,  it  has  always  seemed  to  me 
doubtful  if  this  should  be  described  as  hyperesthesia.  Rashes  not  uncommonly 
occur,  there  may  be  general  erythema  of  the  skin,  and  this  may  give  rise  to  the 
suggestion  of  scarlet  fever.  I  have  seen  a  vesicular  rash  which  resembled  a  rather 
diffuse  herpes,  and  one  which  was  certainly  not  varicella  nor  a  sudamina.  In  some 
cases  there  is  profuse  sweating. 

The  occurrence  of  herpes  in  relation  to  poliomyelitis  is  well  recognized,  but  it 
is  curious  how  seldom  a  true  herpes  is  seen  in  a  case  of  poliomyelitis. 

It  is  undoubtedly  true  that  in  most  cases  of  poliomyelitis  no  alteration  of 
sensation  occurs  ;  as  a  rare  manifestation,  however,  it  must  be  admitted  that  there 
may  be  complete  loss  of  sensation  in  the  distribution  of  or  below  the  level  of  the 
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lesion.  In  most  cases,  after  a  few  days  of  acute  illness,  the  general  health  is 
restored,  but  the  child  is  left  with  a  flaccid  paralysis  of  one  or  more  limbs.  On  the 
other  hand,  a  raised  temperature  may  persist,  and  only  resume  a  normal  level  after 
five  to  six  weeks. 

In  some  cases,  and  especially  those  in  which  the  temperature  persists,  there  is 
a  tendency  for  the  paralysis  to  extend  :  these  cases  have  been  designated  by 
Barlow  as  the  "  jump  "  cases — i.e.,  after  an  interval  of  a  few  days  or  weeks 
a  sudden  increase  of  the  paralysis  occurs.  They  are  undoubtedly  closely  related 
to  the  form  of  ascending  or  descending  paralysis  described  by  Wickman  as 
resembling  Landry's  paralysis. 

Another  type  of  onset  must  be  recognized  in  which  a  child  is  put  to  bed 
apparently  in  perfect  health,  and  on  the  following  morning  a  flaccid  paralysis  of 
one  leg  is  noticed.  There  is  no  pain  on  passive  movement,  and  there  is  apparently 
no  constitutional  disturbance. 

Allen  Starr  states  that,  in  100  consecutive  cases,  69  began  with  fever  and  31 
began  without  fever. 

The  Spinal  Form.— The  disease  as  it  affects  the  spinal  cord  may  give  rise  to  a 
paralysis  of  almost  any  individual  group  of  muscles. 

^|There  is  no  doubt  that  the  muscles  of  the  leg  below  the  knee  are  the  most 
commonly  affected,  and  the  anterior?  tibial  group  seem  especially  liable  to  be 
involved. 

Both  legs  may  be  simultaneously  affected,  and  there  may  be  a  complete  flaccid 
paralysis  of  both  legs  below  the  hip,  or  certain  groups  of  these  muscles  may  be 
paralyzed,  leaving  others  in  a  normal  condition. 

""  Such  localized  weakness  of  muscles  gives  rise  to  a  variety  of  deformities 
dependent  on  the  unantagonized  contraction  of  the  normal  or  partly  paralyzed 
muscles. 

Owing  to  the  flaccid  and  wasted  condition  of  the  muscles,  the  limbs  can  often 
be  placed  into  the  most  extraordinary  positions  in  relation  to  the  trunk.  In  those 
cases  in  which  the  upper  lumbar  segments  of  the  spinal  cord  are  involved  there  is 
weakness  of  the  muscles  of  the  pelvic  girdle,  so  that  the  child  is  unable  to  extend 
the  trunk  on  the  thighs,  or  to  flex  the  thighs  on  the  abdomen. 

In  those  cases  in  which  the  thoracic  segments  of  the  cord  are  involved,  paralysis 
of  the  abdominal  and  intercostal  muscles  results.  The  involvement  of  the  cord  may 
be  unilateral,  and  such  a  lesion  gives  rise  to  the  localized  weakness  of  the 
abdominal  oblique  muscles  on  one  side.  The  protuberance  of  the  intestine  which 
results  from  the  weakness  of  these  muscles  gives  rise  to  the  appearance  of  an 
abdominal  tumour,  and  on  coughing  or  on  any  exertion  which  puts  the  abdominal 
muscles  into  action  this  protuberance  becomes  more  marked. 

Again,  if  the  intercostal  muscles  are  involved,  respiration  is  carried  on  by  the 
diaphragm  and  accessory  muscle,  or  in  the  event  of  one  side  of  the  cord  alone  being 
affected  by  the  intercostal  muscles  of  the  opposite  side. 

The  dorsal  muscles  of  the  back  may  also  be  affected,  and  such  weakness,  either 
unilateral  or  bilateral,  gives  rise  to  a  curvature  of  the  spine,  the  variety  of  the  curve 
depending  on  the  muscles  and  the  extent  to  which  they  are  paralyzed. 

In  cases  in  which  the  cervical  region  of  the  cord  is  involved  paralysis  of  the 
muscles  of  one  or  both  arms  occurs.  The  muscles  of  the  arms  most  commonly 
paralyzed  are  those  about  the  shoulders,  the  muscles  of  the  forearm  and  hand 
remaining  relatively  intact.     It  is  most  unusual  to  see  the  small  muscles  of  the 
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hand  paralyzed  by  poliomyelitis,  whilst  the  shoulder  muscles  remain  normal. 
When  the  small  muscles  of  the  hand  are  paralyzed,  it  is  usually  in  association 
with  a  complete  flaccid  paralysis  of  the  whole  arm. 

The  muscles  of  the  neck  may  be  involved  so  that  the  child  is  unable  to  hold  up, 
or  even  to  move,  the  head.  Such  a  condition  as  an  isolated  paralysis  is  rare,  and 
those  cases  in  which  the  cervical  region  is  affected  are  commonly  fatal,  owing  to 
the  involvement  of  the  respiratory  muscles. 

Paralysis  of  the  diaphragm,  either  unilateral  or  bilateral,  may  occur  ;  both  are 
rare  except  in  the  acute  and  rapidly  fatal  cases. 

Paralysis  of  the  cervical  sympathetic,  with  narrowing  of  the  palpebral  fissure 
and  smallness  of  the  pupils,  is  also  a  rare 
manifestation  of  poliomyelitis  in  the  lower 
cervical  and  upper  dorsal  region  of  the  cord. 

During  the  acute  stage  of  the  disease 
all   the   deep    reflexes    of    the    affected 


Fig.  80. — Lateral  Curvature  of 
the  Spine  produced  by  Polio- 
myelitis AFFECTING  THE  DpRSAL 
Muscles  of  the  Back. 

In  this  case  the  arms  and  thoracic 
muscles  were  unaffected,  whilst  the 
legs  were  greatly  affected. 


Fig.  81. — Poliomyelitis  affecting  the 
Shoulder  and  Upper  Akm  Muscles 
on  Both  Sides. 

Note  wasting  of  shoulder  and  upper  arm 
muscles. 


limbs   are    abolished,  and    generally    the   superficial    reflexes  are   also 


limb  or 
absent. 

As  recovery  takes  place  the  superficial  reflexes  tend  to  return,  but  the  deep 
reflexes  remain  long  absent,  even  after  a  considerable  amount  of  voluntary  power 
has  returned  in  the  muscle. 

In  some  cases  the  plantar  response  would  seem  to  be  extensor  ;  such  a  pheno- 
menon may  depend  on  the  fact  that  the  flexor  muscles  of  the  toes  are  paralyzed, 
whilst  the  extensors  remain  intact,  or  the  phenomenon  may  depend  upon  some 
involvement  of  the  pyramidal  tract  in  the  cord. 

49 
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The  abdominal  reflexes  are  commonly  present,  unless  there  is  evidence  of 
involvement  of  the  segments  of  the  cord  supplying  the  abdominal  muscles. 

After  the  acute  stage  of  the  disease  is  jDast,  which  may  last  from  a  few  days  to 
a  few  weeks,  a  second  stage  is  entered  upon  in  which  there  is  a  gradual  return  of 
power  in  the  paralyzed  muscles,  some  of  which  may  wholly  recover,  leaving  others 
more  or  less  completely  paralyzed.  It  is  exceptional  for  complete  recovery  to  take 
place.  The  writer  has  seen  a  few  such  cases.  When,  however,  such  a  recovery  takes 
place,  it  always  does  so  rapidly — i.e.,  within  four  to  six  weeks  of  the  onset.  During 
this  second  stage  also  the  affected  muscles  begin  to  waste,  contractions  begin  to 
occur,  and  the  vasomotor  phenomena — i.e.,  coldness  and  blueness  of  the  extremities 
— make  their  appearance. 

In  young  children  the  wasting  of  the  muscles  is  covered  up  by  the  large  amount 
of  subcutaneous  fat,  and  does  not  become  apparent  until  the  child  begins  to  lose 
this  excess  of  fat,  when  it  is  often  brought  by  its  parents  for  a  wasting  of  the  limb, 
which  is  said  to  be  progressive. 

It  cannot  be  denied  that  as  a  rare  event  progressive  muscular  atrophy  does 
occur  in  a  limb  which  has  been  affected  by  poliomyelitis,  but  such  atrophy  does 
not  occur  until  adult  life  is  reached,  and  I  know  of  no  example  of  a  progressive 
muscular  atrophy  supervening  on  an  acute  poliomyelitis  in  a  child. 

It  is  during  the  so-called  "  second  stage  "  of  the  disease  that  recovery  gradually 
takes  place  in  the  muscles  which  have  been  completely  paralyzed.  This  improve- 
ment may  extend  over  a  very  considerable  period,  and  even  two  years  after  the 
onset  of  the  disease  improvement  may  take  place,  especially  in  those  cases  in 
which  a  continuous  line  of  treatment  has  not  been  adopted.  In  the  case  of  a  child 
who  has  been  carefully  treated  for  that  length  of  time  but  little  improvement  is  to 
be  expected. 

The  final  stage  of  permanent  paralysis  is  now  reached,  in  which  no  further 
recovery  takes  place,  but  the  limb  develops  with  the  growth  of  the  child.  In  some 
cases  arrest  of  growth  occurs,  and  the  paralyzed  limb  remains  as  an  atrophied 
appendage  to  an  otherwise  well-developed  body. 

A  few  further  points  need  special  mention  in  connection  with  the  spinal  form 
of  the  paralysis. 

Sensation. — It  may  be  stated  as  a  general  rule  that  sensation  in  cases  of  polio- 
myelitis is  never  affected,  but,  on  the  other  hand,  it  must  be  admitted  that  loss  of 
sensation  does  rarely  occur,  either  in  the  form  seen  in  a  transverse  lesion  of  the 
cord  or  in  that  of  a  peripheral  neuritis.  In  the  former  it  usually  remains  complete 
to  all  forms  of  sensation  ;  in  the  latter  it  usually  clears  up  rapidly. 

Electrical  Reactions. — It  is  curious  how  rapidly  the  electric  excitability  of  the 
paralyzed  muscles  is  lost  to  faradic  stimulation.  Even  in  a  few  days  of  the  onset 
of  the  paralysis  the  muscles,  if  tested,  will  be  found  not  to  react  to  a  powerful 
faradic  current.     The  galvanic  excitability  will  remain  brisk  for  some  time. 

In  the  later  stages  of  the  disease  the  paralyzed  muscles  will  not  respond  to  a 
faradic  stimulus,  and  may  or  may  not  respond  to  a  galvanic.  The  response  to  the 
galvanic  is  often  slow  and  prolonged,  and  the  contraction  obtained  at  the  anodal 
and  kathodal  closing  currents  are  equal  and  similar  in  character.  Thus  it  may 
be  said  that  the  reaction  of  degeneration  is  present. 

As  recovery  gradually  takes  place  a  return  of  the  normal  reaction  may  occur, 
but  the  return  of  an  active  contraction  of  a  muscle  to  the  faradic  current  may  be 
delayed  long  after  there  is  very  fair  voluntary  power. 
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The  presence  of  a  good  contraction  to  faradism  in  a  paralyzed  muscle  may 
be  taken  as  a  sign  that  recovery  will  take  place.  The  presence  of  a  contraction 
to  galvanism  in  a  paralyzed  muscle  cannot  be  regarded  as  a  sign  on  which  a  favour- 
able prognosis  may  be  given. 

Ascending  and  Descending  Form  (wrongly  called  "  Landry's  paralysis  "). — In 
connection  with  the  spinal  form  of  the  disease  must  be  mentioned  those  cases  of 
ascending  or  descending  paralysis  which  have  been  described  by  some  writers 
under  the  title  of  "  Landry's  paralysis." 

Such  cases  start  with  the  usual  constitutional  symptoms,  weakness  appears  in  the 
legs,  generally  in  the  muscles  about  the  hip,  and  extends  to  the  knees  and  toes. 

The  abdominal  muscles  then  show  weakness,  and  the  paralysis  gradually 
extends  and  affects  the  muscles  of  the  arm  and  neck,  the  diaphragm  arid  intercostal 
muscle  now  being  paralyzed  ;  respiration  is  carried  on  only  by  the  accessory 
muscles,  which  likewise  soon  fail,  and  death  supervenes  without  any  loss  of  con- 
sciousness. The  disease  may  run  its  whole  course  in  twenty-four  to  forty-eight 
hours,  but,  on  the  other  hand,  it  may  last  from  seven  to  ten  days.  Sensation  is  pre- 
served throughout,  although  the  deep  and  superficial  reflexes  are  abolished.  In 
some  cases  the  weakness  has  started  in  the  arms,  and  has  spread  downwards  and 
upwards  from  that  point. 

These  cases  do  not  always  prove  fatal,  for  after  the  disease  has  reached  a  certain 
level  arrest  takes  place,  and  gradual  recovery  follows.  In  other  cases  an  arrest  of 
the  disease  occurs,  and  the  symptoms  remain  stationary  for  some  days,  'then  a 
sudden  extension  of  paralysis  occurs,  which  may  prove  fatal.  These  cases  have 
been  called  the  "jump  "  cases,  from  the  fact  that  the  paralysis  tends  to  increase 
by  jumps.  Similar  clinical  features  have  been  noted  in  monkeys,  in  whom 
experimental  poliomyelitis  has  been  induced  (Roemer). 

The  Bulbar  and  Pontine  Form. — In  this  type  of  the  disease  one  or  more 
of  the  cranial  nerves  are  affected  either  singly  or  in  association  with  the  spinal 
type  of  the  disease.  There  is  no  doubt  that  the  seventh  cranial  nerve  nucleus, 
giving  rise  to  weakness  of  the  face,  is  more  commonly  affected  than  any  of  the  other 
cranial  nuclei.  When  such  a  weakness  occurs  in  association  with  a  typical  paralysis 
in  some  other  portion  of  the  body,  there  is  no  reasonable  doubt  as  to  the  causation, 
but  when  it  occurs  as  an  isolated  paralysis  it  is  difficult  to  differentiate  from  forms 
of  facial  paralysis  due  to  affection  of  the  peripheral  nerve  dependent  on  ear  or  other 
disease. 

The  close  proximity  of  the  nucleus  of  the  sixth  nerve  to  that  of  the  seventh 
renders  it  likely  that  both  might  be  involved  in  the  same  lesion,  and  such  an  associa- 
tion of  paralysis  has  been  noted.  On  the  other  hand,  there  is  good  pathological 
evidence  that  the  seventh  cranial  nerve  nucleus  may  alone  be  affected. 

It  must  be  remembered  that  an  affection  of  the  sixth  nerve  nucleus  gives  rise 
to  loss  of  conjugate  movements  of  the  eye  to  the  affected  side,  and  not  to  an  isolated 
paralysis  of  the  external  rectus  muscle. 

Cases  of  paralysis  of  the  external  rectus  muscle  of  one  eye  have  been  described 
as  cases  of  polioencephalitis,  although  not  denying  the  possibility  of  a  lesion  in 
that  region  of  the  medulla  giving  rise  to  such  a  paralysis,  yet  it  is  far  more  likely 
that  such  paralysis  is  due  to  pressure  on  the  sixth  nerve  itself  by  effusion  at  the 
base  of  the  brain,  or,  as  has  been  shown  by  Cushing,  by  the  inferior  cerebellar 
artery  as  it  crosses  the  sixth  nerve.     Such  cases  of  isolated  paralysis  of  the  external 
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rectus  should  not  be  accepted  as  due  to  polioencephalitis  without  pathological 
proof  or  their  occurrence  in  association  with  other  signs  of  acute  poliomyelitis. 

The  affection  of  the  oculo-motor  nuclei  gives  rise  to  a  paralysis  of  the  extrinsic 
and  intrinsic  muscles  of  the  eye,  which  may  be  complete  or  partial — unilateral  or 
bilateral.  Ptosis,  loss  of  power  in  the  movements  of  the  eye,  dilatation  of  the 
pupil,  and  loss  of  reaction  to  light  and  accommodation,  may  be  present.  Loss  of 
vision  may  occur  concomitantly  with  the  ocular  paralysis,  and  is  presumably  due 
to  the  interruption  of  the  visual  fibres  in  the  region  of  the  external  geniculate 
bodies.  Out  of  489  cases  of  all  forms  of  poliomyelitis  observed  by  Wickman, 
the  ocular  muscles  were  affected  in  9.     In  6  of  these  cases  the  paralysis  was 

associated  with  paralysis  in  other  parts 
of  the  body,  whilst  in  3  the  ocular  paralysis 
was  the  only  manifestation. 

Complete  recovery  of  both  vision  and 
ocular  paralysis  may  occur,  or  the  ocular 
paralysis  may  clear  up,  leaving  the  patient 
completely  blind. 

Weakness  of  the  motor  portion  of  the 
fifth  nerve  has  been  observed  in  connection 
with  other  lesions.  Such  a  weakness  is 
shown  by  a  paralysis  of  the  masseter  and 
temporal  muscles,  and  by  deviation  of  the 
jaw  to  the  affected  side  on  opening  the 
mouth. 

Facial  paralysis  of  one  side  may  be 
associated  with  hemiplegic  weakness  of  the 
opposite  side  of  the  body,  and  a  single 
lesion  to  cause  such  a  condition  must  be 
situated  in  the  lower  portion  of  the  pons. 

Affection  of  the  nuclei  of  the  ninth, 
tenth,  eleventh,  and  twelfth  cranial  nerves 
gives  rise  to  paralysis  of  the  palate,  larynx, 
sterno-mastoid,  tongue,  and  difficulty  in 
phonation  and  deglutition. 
It  is  not  uncommon  to  see  the  affection  of  these  muscles  on  one  side  in  association 
with  a  poliomyelitis  of  the  cervical  region  of  the  cord.  An  extensive  affection  of 
the  bulb  necessarily  leads  to  a  rapidly  fatal  result.  Atrophy  of  one  half  of  the 
tongue,  paralysis  of  one  side  of  the  palate,  and  abductor  paralysis  of  one  vocal 
cord,  may  be  the  result  of  an  attack  of  poliomyelitis.  The  occurrence  of  a  sudden 
bilateral  nerve  deafness  suggests  the  possibility  of  a  polioencephalitis  as  a  cause. 
Cases  of  this  nature  are  seen  in  children,  but  I  know  of  no  pathological  evidence  to 
prove  that  they  are  due  to  such  a  lesion. 

The  Cerebral  Form. — The  affection  of  the  cerebral  hemispheres  gives  rise  to 
a  variety  of  symptoms  dependent  on  the  portion  of  the  hemispheres  affected. 

The  Frontal  Region  of  the  Hemisphere. — There  are  cases  in  which  a  perfectly 
healthy  child  is  suddenly  taken  ill  with  some  acute  febrile  illness,  ushered  in  by  fits 
and  attended  by  loss  of  consciousness  ;  on  recovering  consciousness  the  child 
screams,  fails  to  recognize  parent  or  nurse,  becomes  dirty  in  habits,  destructive, 
and  fails  to  speak  intelligibly. 


Fig.   82. — Poliomyelitis  giving  rise 
to  Left  Facial  Paralysis. 

The  child  had,  in  addition  to  the  above, 
paralysis  of  the  neck  and  shoulder 
muscles  on  the  right  side,  and  her 
brother  was  simultaneously  affected 
with  the  same  disease. 
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Such  a  history  suggests  the  possibility  of  some  acute  infective  condition,  and 
the  case  is  usually  assigned  to  the  group  "  meningitis."  It  seems  reasonable  to 
regard  some  of  such  cases  as  possibly  due  to  a  polioencephalitis  of  the  frontal 
region  of  the  hemisphere,  but  there  is  at  the  present  time  no  definite  pathological 
evidence  to  prove  the  assumption. 

The  Motor  Region  of  the  Hemisphere. — Hemiplegia  is  probably  the  commonest 
manifestation  of  the  cerebral  form  of  this  disease.  The  onset  may  be  rapid  or 
it  may  be  gradual,  extending  over  several  hours  or  even  a  few  days.  It  may  be 
associated  with  aphasia  and  deviation  of  the  head  and  eyes  to  the  side,  loss  of 
consciousness,  and  convulsions.  The  hemiplegia  may  be  transient  or  may  persist, 
and  be  followed  by  contraction  and  athetosis.  Polioencephalitis  must  not,  how- 
ever, be  regarded  as  a  common  cause  of  infantile  hemiplegia.  Out  of  100  conse- 
cutive cases  of  hemiplegia  in  children  collected  for  the  purpose  of  investigating  this 
point,  in  not  more  than  10  per  cent,  could  the  hemiplegia  on  clinical  grounds  alone 
be  attributed  to  polioencephalitis.  The  hemiplegia  is  accompanied  by  the  usual 
alteration  in  the  reflexes.  In  some  cases  the  symptoms  may  be  bilateral  and  give 
rise  to  the  clinical  picture  of  a  cerebral  diplegia. 

The  Occipital  Cortex  of  the  Hemisphere. — The  evidence  that  the  occiptal  cortex 
may  be  affected  is  based  solely  on  clinical  and  not  on  pathological  grounds. 

The  symptom  produced  by  such  a  lesion  is  blindness,  which  may  be  complete 
or  hemianopic.  The  disease  may  be  ushered  in  with  convulsions  and  a  period 
of  unconsciousness,  and  when  consciousness  returns  the  patient  is  completely 
blind.  The  pupils,  however,  react  to  light,  in  whichever  direction  this  is  thrown 
on  the  retina.  In  such  cases  recovery  may  take  place,  so  that  in  three  to  six 
weeks  the  vision  is  perfectly  restored,  or  permanent  blindness  may  result. 

The  Cerebellar  or  Ataxic  Form. — The  characteristic  feature  of  this  form  of 
acute  polioencephalitis  is  ataxia  of  a  cerebellar  type. 

The  onset  may  be  attended  by  headache,  fever,  vomiting,  loss  of  consciousness, 
and  convulsions,  such  as  occur  in  the  other  forms  of  the  disease.  After  conscious- 
ness has  been  recovered,  the  ataxia  is  usually  first  noticed  in  the  arms,  owing  to  the 
difficulty  which  the  child  has  in  feeding  itself.  The  ataxia  may  affect  one  side  only, 
or  may  be  bilateral.  If  the  child  attempts  to  grasp  an  object,  wild  inco-ordinate 
movements  result,  which  only  stop  when  the  desired  object  is  grasped.  On  any 
further  movements  being  attempted  the  wild  oscillations  begin  again,  and  are 
only  arrested  on  the  object  being  attained.  Whilst  at  rest  no  movements  are 
present. 

If  the  child  is  sat  up,  he  oscillates  from  side  to  side,  the  oscillation  becoming 
wider  and  wider  till  he  overbalances.  The  head,  too,  shakes  in  a  to-and-fro  direc- 
tion. If  such  a  child  is  stood  up  on  his  legs,  he  will  be  able  to  support  his  weight  so 
long  as  the  person  holding  the  child  maintains  his  balance  ;  but  if  the  child  is  left 
to  stand  by  himself,  he  at  once  assumes  a  "  wide  base  ";  and  if  an  attempt  to  walk 
is  made,  the  most  wild  ataxia  results.  There  is  no  actual  loss  of  power  in  the 
limbs,  all  movements  being  capable  of  being  performed,  but  in  an  ataxic  manner. 

The  intelligence  is  not  impaired.  The  articulation  is  often  affected,  so  that  the 
child  speaks  in  a  slow,  jerky  manner  with  a  monotonous  voice.  Nystagmus  is 
sometimes  present. 

It  must  be  recognized  that  the  ataxia  is  not  always  due  to  a  lesion  in  the  cere- 
bellum itself.  It  is  the  executive  function  of  the  cerebellum  which  is  at  fault, 
and  an  interruption  of  paths  leading  from  the  cerebellum  either  in  the  mid-brain 
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or  in  the  medulla  may  cause  the  ataxia  just  as  well  as  a  lesion  in  the  cerebellum 
itself. 

In  some  cases  ataxia  is  seen  in  association  with  the  manifestation  of  polio- 
myelitis of  the  cord,  or  with  the  affection  of  other  cranial  nerves.  The  following 
case  illustrates  such  an  association  :  A  boy  had  sudden  paralysis  of  the  left  side  of 
the  face,  with  ataxia  of  the  left  arm  and  leg.  At  the  same  time  his  sister  had 
paralysis  of  the  left  side  of  the  face  and  a  flaccid  paralysis  of  all  the  muscles  of  the 
neck.  In  the  boy  the  ataxia  rapidly  cleared  up.  but  the  facial  weakness  slowly 
recovered.  In  the  girl  the  weakness  of  the  neck  muscles  was  more  or  less  per- 
manent. Numerous  instances  of  ataxia  in  association  with  poliomyelitis  are  on 
record,  both  in  the  same  individual  and  also  in  other  members  of  the  same  family. 

These  cases  run  a  variable  course.  Some  rapidly  recover,  so  that  in  a  few 
days  or  weeks  the  patient  is  perfectly  well ;  others  only  make  a  complete 
recovery  after  several  months  or  years.  Some  cases  never  recover ;  in  these  cases 
it  is  probable  that  there  has  been,  in  addition  to  the  damage  to  the  cerebellar  tracts, 
some  damage  to  the  motor  path.  It  has  been  shown  experimentally  that  the 
ataxia  due  to  a  lesion  of  the  cerebellum  rapidly  clears  up,  whereas  if  the  motor  path 
is  damaged  at  the  same  time,  recovery  does  not  take  place. 

The  Neuritic  Form. — It  is  doubtful  whether  at  the  present  time  it  is  possible 
to  assert  that  the  poison  of  poliomyelitis  falls  upon  the  peripheral  nervous  system 
only. 

If  the  presence  and  persistence  of  pain  are  to  be  taken  as  evidence  of  the 
"  neuritic  type  "  of  the  disease,  then  it  may  be  asserted  that  there  is  no  justifica- 
tion for  the  title,  since  both  these  symptoms  are  well-recognized  accompaniments 
of  the  affection  of  the  spinal  cord.  On  the  other  hand,  if  there  is  evidence  of  a 
weakness  and  wasting  of  the  peripheral  muscles,  which  affects  all  the  extremities 
more  or  less  symmetrically,  and  at  the  same  time  there  is  definite  alteration  of 
sensation  in  the  peripheral  portion  of  the  limb,  with  tenderness  of  the  muscles, 
then  it  would  be  justifiable  to  regard  such  a  case  as  one  of  neuritis.  If  such  a 
case  occurred  with  a  sudden  onset,  or  in  association  with  typical  cases  of  polio- 
myelitis in  other  members  of  the  same  family  or  household,  it  would  be  justifiable 
to  assume  that  the  cause  was  due  to  the  same  poison.  Wickman  quotes  a  case 
which  would  seem  to  be  of  this  nature,  and  gives  an  account  of  others,  but  the 
evidence  on  this  point  is  far  from  convincing.  Cases  of  peripheral  neuritis  in 
children  for  which,  after  the  most  careful  investigation,  no  cause  could  be  found, 
have  come  under  the  notice  of  the  writer,  and  such  cases  might  be  attributed  to 
the  poison  of  poliomyelitis,  but  the  justification  for  such  a  conclusion  is  not  great. 

The  type  has  been  included  here,  but  the  writer  fully  recognizes  that  at  the 
present  time  there  is -neither  sufficient  clinical  nor  pathological  evidence  for  the 
full  acceptance  of  the  condition  as  a  manifestation  of  poliomyelitis. 

The  Meningitic  Form. — It  is  not  uncommon  for  cases  of  acute  poliomyelitis  to 
exhibit  symptoms  of  meningeal  irritation.  The  child  complains  of  headache,  is 
drowsy  and  irritable,  and  there  may  be  rigidity  of  the  neck.  There  are  other  cases 
which  exhibit  more  marked  signs  of  meningitis  than  the  above.  The  child  may  be 
completely  comatosed,  with  rigidity  or  retraction  of  the  neck,  and  convulsions  may 
be  present.  Such  symptoms  may  be  the  only  sign  of  acute  polioencephalitis, 
and  none  of  the  ordinary  paralytic  phenomena  may  be  present  or  develop.  These 
cases  might  come  under  the  heading  of   "  serous  meningitis,"  and  are  easily  mis- 
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taken  for  cases  of  tuberculous  meningitis  ;  for  on  lumbar  puncture  the  cerebro- 
spinal fluid  flows  out  under  increased  pressure,  has  an  excess  of  albumin,  and  an 
increase  in  the  number  of  lymphocytic  cells. 

These  cases  may  be  rapidly  fatal ;  on  the  other  hand,  a  rapid  and  complete 
recovery  may  take  place,  and  Wickman  quotes  a  case  in  which  complete  recovery 
took  place  in  twelve  days. 

It  is  important  to  distinguish  these  cases  from  those  of  tuberculous  meningitis, 
and  this  can  usually  be  done  by  examination  of  the  cerebro-spinal  fluid,  for  it 
contains  fewer  lymphocytes,  has  less  albumin,  and  no  tubercle  bacilli. 

The  Abortive  Form. — It  is  necessary  to  recognize  an  "  abortive  form  "  of  this 
disease,  in  which  there  may  be  fever,  headache,  pain  in  the  limbs,  and  a  general 
weakness,  but  no  paralysis.  Such  symptoms  may  be  accompanied  by  sore  throat 
and  redness  of  the  fauces,  or  in  some  cases  diarrhoea  may  be  present. 

It  is,  of  course,  impossible  to  recognize  such  cases  as  due  to  the  poison  of  polio- 
myelitis, unless  they  occur  in  association  with  typical  instances  of  the  disease  ; 
for  there  is  at  the  present  time  no  serum  reaction  or  blood-test  by  which  they  can 
be  recognized. 

Such  cases  would  undoubtedly  be  regarded  as  cases  of  influenza. 

Herpes  zoster  occurs  sometimes,  though  rarely  in  association  with  acute  polio- 
myelitis.    Wickman  only  had  one  case  in  the  Stockholm  epidemic  of  1899. 

Head  has  pointed  out  the  close  similarity  of  the  lesion  in  the  posterior  root 
ganglion  which  produces  herpes  to  that  of  poliomyelitis.  Garrow  called  attention 
to  the  frequent  occurrence  of  herpes  zoster  at  the  same  time  as  poliomyelitis  was 
present  in  Mary  port  in  1910. 

Pathology — Macroscopic  Examination. — During  the  acute  stages  of  the  disease 
the  examination  of  the  surface  of  the  brain  and  spinal  cord  of  a  case  of  acute  polio- 
encepho-myelitis,  but  little  abnormal  may  be  noticed  ;  the  membranes  may  be  but 
little  affected,  and  the  surface  of  the  brain  and  spinal  cord  may  appear  normal. 
On  the  other  hand,  the  surface  of  the  brain  and  the  membranes  may  appear  con- 
gested. 

On  section  through  the  affected  region  of  the  brain,  foci  of  intense  congestion  and 
redness  are  apparent.  These  may  be  confined  to  a  single  area,  or  may  be  widely 
distributed.  A  similar  appearance  may  affect  the  basal  ganglion,  the  pons,  or 
medulla,  and  may  pick  out  a  single  nucleus. 

In  the  spinal  cord  the  redness  and  congestion  of  the  grey  matter  is  the  most 
striking  appearance  ;  or  if  the  disease  has  been  of  somewhat  longer  standing, 
softening  may  have  taken  place,  so  that  the  grey  matter  of  the  anterior  horns  is 
almost  diffluent.  These  changes  may  be  limited  to  the  region  of  one  horn,  or  may 
be  widely  scattered  about  the  cord. 

In  the  later  stages  of  the  disease  a  sclerotic  condition  of  the  cortex  may  be 
present,  or  a  condition  of  porencephaly  in  which  the  surface  of  the  brain  is  sclerosed 
and  a  cavity  filled  with  fluid  lies  between  the  surface  of  the  cortex  and  the  lateral 
ventricle. 

In  the  spinal  cord,  on  section,  one  side  may  appear  smaller  than  the  other,  and 
this  is  especially  noticeable  in  the  grey  matter.  The  difference  in  size  of  the  cord 
on  the  two  sides  is  most  striking  in  the  antero-lateral  tracts,  the  posterior  column 
being  usually  about  the  same  size. 

On  Microscopical  Examination,  the  most  characteristic  change  is  a  perivascular 
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exudation  around  the  sheath  of  the  vessels.  There  is  marked  hyperemia,  and 
infiltration  of  the  tissue  both  by  leucocytes  and  blood-cells  ;  the  latter  are  always 
present  in  the  severe  cases. 

The  exact  nature  of  the  cells  which  surround  the  vessels  is  a  matter  on  which 
there  is  considerable  difference  of  opinion.  The  large  majority  may  be  regarded 
as  small  lymphocytes  ;  plasma  cells  and  large  mononuclear  cells  are  present  only 
in  small  numbers.  The  cellular  infiltration  is,  according  to  some  observers,  attri- 
buted to  a  great  proliferation  of  the  neuroglia,  and  a  large  number  of  the  cells  in 
the  perivascular  lymphatics  are  regarded  as  glial  cells. 


Fig.  83. — Section  of  the  Spinal  Cord  from  a  Case  of  Acute  Poliomyelitis  of  One  Month's 
Duration,  showing  Engorgement  and  Perivascular  Lymphocytosis  affecting 
chiefly  the  vessels  of  the  grey  matter  uf  the  anterior  horn,  but  affecting 
also  the  White  Matter  and,  to  a  Slight  Extent,  the  Membranes. 


The  changes  in  the  nerve  cells  are  slight,  except  in  the  immediate  region  of  the 
lesion,  and  it  is  striking  to  see  a  cell  with  normal  staining  of  the  nucleus,  nucleolus, 
and  the  chromophilic  substance  surrounded  by  lymphocytic  cells. 

Degenerate  cells  are,  of  course,  present,  and  all  degrees  of  changes  can  be  found, 
from  a  normal  cell  to  one  which  is  completely  destroyed. 

The  changes  in  the  spinal  cord  may  well  be  taken  as  representative  of  the 
changes  which  occur  in  other  portions  of  the  nervous  system,  and  for  the  convenience 
of  description  they  will  be  described  in  three  stages^ 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 


111 


The  first  stage  of  acute  inflammation. 

The  second  stage  of  subsidence  of  the  inflammation,  leaving  areas  of  softening. 

The  third  stage  of  cicatrization. 

If  a  section  of  the  spinal  cord  be  examined  during  the  first  few  days  after  the 
onset  of  the  disease,  the  perivascular  exudation  will  be  found  to  be  present,  especially 
around  the  vessel  of  the  anterior  median  fissure,  and  about  its  branches  as  these 
pass  into  the  grey  matter.  The  pia  mater  on  the  ventral  surface  of  the  cord  may 
also  be  found  to  contain  an  excess  of  cellular  element.  Although  the  anterior 
median  vessel  is  as  a  rule  most  severely  affected,  yet  the  inflammation  is  not  limited 
to  this  vessel,  and  the  vessels  of  the  pia  arachnoid,  as  they  pass  into  the  spinal  cord, 
may  show  the  same  change. 

The  grey  matter  of  the  anterior  horns  may  in  some  cases  be  packed  with  blood- 
cells  and  lymphocytes,  so  that 
no  nerve  cells  can  be  seen  ; 
in  other  cases  small  areas  of 
the  grey  matter  may  be  de- 
stroyed ;  whilst  in  others  the 
nerve  cells  can  be  well  seen, 
with  a  few  haemorrhages  and 
cells  lying  in  close  relation. 
Although  this  condition  is  not 
absolutely  limited  to  the  region 
of  the  anterior  horns,  yet  the 
whole  stress  of  the  disease  falls 
upon  that  area  of  the  cord, 
and  it  is  rare  for  any  consider- 
able destruction  to  be  met  with 
posterior  to  the  cells  of  Clarke's 
column  (Fig.  83). 

In  the  second  stage  de- 
generative changes  take  place 
in  the  spinal  cord  consequent 
on  the  vascular  lesion.  These 
changes  are  very  well  shown 
by  staining  the  cord  by  the 
Marchi  method,  which  brings  into  prominence  all  the  degenerate  tissue  by 
staining  it  black.  The  grey  matter  of  the  anterior  horns  is  seen  to  be  crowded 
with  black  granules,  which  represent  the  broken-down  myelin  ;  the  black 
granules  often  surround  the  vessels.  The  anterior  roots,  both  in  their  intra- 
medullary and  extramedullary  course,  show  marked  degeneration,  and  the 
degeneration  can  be  traced  into  the  peripheral  nerves  (Fig.  84). 

The  antero-lateral  tracts  of  the  spinal  cord  also  show  a  large  number  of  de- 
generate fibres,  and  the  fibres  can  be  traced  up  the  spinal  cord.  The  direct  cerebellar 
tract  may  also  show  some  degenerate  fibres,  but  only  in  those  cases  in  which 
Clarke's  column  has  been  affected.  The  pyramidal  tract  usually  appears  normal, 
but  a  few  degenerate  fibres  may  be  present. 

The  destruction  of  the  nerve  elements,  both  in  the  grey  matter  and  in  the 
white  matter,  can  be  shown  also  by  other  methods  of  staining. 

In  the  third  stage  shrinking  of  the  cord  takes  place,  owing  to  the  contraction 


Fig.  84. — Section  of  the  Spinal  Cord  from  a 
Case  of  Poliomyelitis  of  Three  Months' 
Standing,  showing  Softening  and  Destruction 
of  the  Whole  of  the  Grey  Matter  of  the 
Anterior  Horns. 

The  section  has  been  stained  by  the  Marchi  method, 
and  the  fatty  products  of  degeneration  are  stained 
black.  The  child  had  complete  flaccid  paralysis  of 
the  lower  extremities. 
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of  the  new-formed  fibrous  tissue.  The  products  of  degeneration  become  absorbed, 
and  the  Marchi  method  is  no  longer  suitable  for  showing  the  change.  There  is 
in  some  parts  of  the  spinal  cord  a  complete  absence  of  all  cells  in  the  grey  matter, 
or  one  or  two  normal  cells  may  be  seen  and  a  few  atrophied  ones.  The  fine  mesh- 
work  of  the  anterior  horns  is  replaced  by  connective  tissue  (Fig.  85). 

If  the  cord  be  stained  by  the  Weigert-Pal  method,  the  diminution  of  the  numbers 
of  medullated  fibres  in  the  antero-lateral  tracts  is  well  seen. 

The  posterior  portion  of  the  cord  appears  perfectly  normal,  as  do  also  the 
posterior  roots. 

With  regard  to  the  muscles,  the  condition  found  varies  with  the  stage  of  the 
disease  at  which  they  are  examined.  In  the  later  stages  of  the  disease  bundles  of 
perfectly  normal  muscle  fibres  are  seen  in  close  juxtaposition  to  bundles  of  com- 
pletely degenerated  or  bundles  of  very  atrophied  fibres.     In  some  muscles  all  the 

fibres  are  replaced  by  fibrous 
tissue,  the  muscle  consisting 
only  of  fat  and  fibrous  tissue. 
In  the  earlier  stage  of  the 
disease  fatty  degeneration  can 
be  seen  in  the  fibres  of  the 
muscles  affected. 

Diagnosis. — The  diagnosis 
of  a  case  of  poliomyelitis  in  its 
later  stage  is  as  a  rule  a  simple 
matter.  The  flaccid  paralysis, 
the  wasting  of  the  muscles, 
the  coldness  and  blueness  of 
the  extremity,  the  loss  of  re- 
flexes, with  the  preservation  of 
normal  sensation,  is  a  clinical 
picture  not  easily  confused 
with  that  of  other  diseases. 

In  the  earlier  stages  of 
the  disease  the  diagnosis  is 
by  no  means  so  simple. 
During  the  acute  stage  the 
severe  pain  often  masks  the  paralysis,  and  the  condition  is  mistaken  for  acute 
rheumatism.  The  absence  of  any  swelling  around  the  joints  and  the  freedom  of 
movements  in  the  joints  should  put  one  on  the  guard  against  such  an  error. 
The  pain  in  the  limbs  bears  a  striking  resemblance  to  the  condition  seen  in  cases 
of  scurvy,  and  when  the  condition  occurs  in  children  during  the  first  two  years 
of  life  it  is  often  most  difficult  to  decide  as  to  the  diagnosis  on  first  inspection. 
The  onset  of  the  disease  may  be  attended  by  convulsions,  and  give  rise  to 
the  fear  of  meningitis.  Convulsions  may  be  indicative  of  the  meningeal  or 
encephalic  type  of  the  disease,  but  may  occur  in  cases  in  which  the  disease  is 
limited  to  the  spinal  cord.  The  examination  of  the  cerebro-spinal  fluid  is  of  the 
greatest  importance  in  the  differential  diagnosis  of  this  condition  from  meningitis. 
A  birth  injury  to  the  arm  often  gives  rise  to  a  condition  which  closely  resembles 
that  produced  by  a  poliomyelitis.  Such  injury  is  usually  attended  by  active 
contraction  of  certain  muscles,  with  an  inward  rotation  of  the  head  of  the  humerus. 


Fio.  S5. — Section  uf  the  Spinal  Cord  of  a  Child 
who,  Two  Yeaks  before  Death,  had  [suffered 
from  Poliomyelitis,  giving  rise  to'  Flaccid 
Paralysis  of  One  Leo. 

The  grey  matter  of  the  cord  on  the  affected  side  ia 
greatly  atrophied,  and  contains  but  few  nerve 
cells.     Stained  by  Weigert-Pal  method. 
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An  acute  epiphysitis  of  syphilitic  origin  may  give  rise  to  a  flaccid  paralysis  of 
a  limb,  often  of  sudden  onset.  Such  paralysis  commonly  occurs  in  infants  from 
six  weeks  to  three  months  old.  The  enlargement  of  the  epiphysis  can  usually  be 
felt,  and  a  skiagram  will  show  the  irregular  margin  of  the  bone.  The  possibility  of 
such  a  condition  has  only  to  be  borne  in  mind,  and  the  diagnosis  is  easily  made. 

A  psoas  abscess  may  give  rise  to  symptoms  which  suggest  a  poliomyelitis — pain, 
loss  of  power  in  one  leg,  and  loss  of  knee-ierks.  The  history  of  an  acute  onset 
makes  the  similarity  of  the  clinical  picture  still  more  striking,  and  if  the  abscess 
is  small  and  cannot  be  felt,  the  diagnosis  is  extremely  difficult.  A  few  days'  careful 
observation  will,  however,  generally  make  the  diagnosis  clear. 

In  those  cases  in  which  there  is  affection  of  the  bulb,  the  weakness  of  the  palate 
and  the  feebleness  of  respiration,  with  absent  knee-jerks,  suggest  the  possibility 
of  a  diphtheritic  paralysis.  The  fact  that  it  is  the  diaphragm  which  is  usually 
affected  in  diphtheritic  paralysis,  whilst  the  intercostals  are  usually  affected  in 
poliomyelitis,  is  a  point  that  should  be  borne  in  mind. 

In  the  cerebral  form  of  the  disease  the  diagnosis  is  difficult,  and  it  is  largely 
by  the  process  of  exclusion  that  the  diagnosis  is  arrived  at  rather  than  by  a  positive 
finding. 

The  acute  onset  of  cerebral  symptoms  in  a  child  suggest  the  possibility  of 
meningitis.  Meningitis  should  be  excluded  by  a  cytological  and  bacteriological 
examination  of  the  cerebro-spinal  fluid.  The  possibility  of  a  vascular  condition 
also  suggests  itself — either  a  haemorrhage,  an  embolus,  or  thrombosis  of  arteries  or 
sinuses,  and  a  cause  for  these  should  be  sought.  The  possibility  of  an  abscess 
must  also  be  borne  in  mind.  When  a  child  who  has  previously  been  quite  healthy 
is  taken  acutely  ill  with  cerebral  symptoms  which  give  rise  to  a  local  paralysis, 
the  possibility  of  a  polioencephalitis  must  be  considered.  If  these  symptoms  are 
widespread  and  tend  rapidly  to  clear  up,  it  is  a  point  in  favour  of  a  polioen- 
cephalitis. 

In  those  cases  in  which  the  stress  of  the  disease  has  fallen  on  the  cerebellum, 
and  ataxia  is  a  marked  feature,  the  possibility  of  a  cerebellar  tumour  and  abscess 
must  be  borne  in  mind.  The  stationary  and  retrogressive  nature  of  the  symptoms 
is  strongly  in  favour  of  a  polioencephalitis  ;  but  it  must  be  remembered  that 
tuberculous  tumours  in  children  not  infrequently  become  quiescent  and  the 
symptoms  tend  to  clear  up.  In  those  cases  in  which  the  ataxia  persists  the 
differential  diagnosis  from  a  Friedreich's  ataxia  requires  consideration. 

Shortly,  it  may  be  said  that  the  acute  onset  of  cerebral  symptoms  during  the 
summer  months  in  a  child  in  whom  meningitis  can  be  excluded,  strongly  suggests 
that  the  condition  is  due  to  a  polio-encephalitis.  When,  however,  such  symptoms 
occur  in  association  with  a  flaccid  paralysis  in  one  or  more  limbs  of  the  body,  or 
about  the  same  time  another  member  of  the  same  household  is  similarly  affected, 
the  diagnosis  may  be  made  with  certainty. 

Prognosis. — The  prognosis  with  regard  to  life  in  this  disease  depends  upon 
the  seat  and  extent  of  the  lesion.  If  the  bulb  is  affected,  death,  either  immediate 
or  in  consequence  of  broncho-pneumonia,  is  most  liable  to  occur.  On  the  other 
hand,  the  disease  itself  is  not  very  fatal  to  life.  In  the  epidemics  which  have  been 
observed  carefully  the  percentage  mortality  has  been  about  11  or  12  per  cent. 
In  one  epidemic  the  mortality  amounted  to  18  per  cent.,  and  in  another  to  G  per  cent. 

With  regard  to  complete  recovery,  the  prognosis  is  bad.  Some  few  cases  do 
undoubtedly  recover  completely,  but  the  percentage  is  small,  probably  about 
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15  per  cent.  Many  are  left  permanently  crippled,  with  weakness  of  one  or  both 
legs  and  arms,  with  hemiplegia,  with  mental  defect,  squint,  loss  of  sight,  and 
permanent  ataxia. 

Great  care  in  giving  a  prognosis  in  any  individual  case  should  be  exercised, 
for  under  suitable  conditions  it  is  often  striking  how  much  improvement  will  take 
place  in  a  case  which  otherwise  seems  to  be  almost  hopeless. 

The  greatest  amount  of  improvement  usually  takes  place  in  the  first  six  months 
after  the  onset  of  the  disease,  but  further  improvement  may  take  place  for  another 
two  years.  After  that  period  very  little  improvement  is  likely  to  occur  in  any 
case  which  has  been  carefully  looked  after. 

Treatment. — A  case  of  acute  poliomyelitis  should  be  isolated,  and  the  contacts 
given  a  quarantine  of  fourteen  days.  The  period  for  which  the  patient  remains 
infective  is  doubtful ;  but  a  period  of  at  least  three  weeks'  isolation  should  be 
insisted  on,  and  he  should  be  free  from  all  nasal  discharge.  A  solution  of  0-2  per 
cent,  of  potassium  permanganate  or  of  chlorine  water  should  be  used  for  the 
cleansing  of  the  nasal  and  oral  cavities  of  both  patient  and  contacts. 

The  acute  stage  of  the  disease  calls  for  but  little  active  treatment.  So  far 
as  is  known,  when  once  the  infection  has  taken  place  nothing  can  arrest  the  course 
of  the  disease  ;  on  the  other  hand,  it  seems  certain  that  any  exertion  or  over- 
exertion is  liable  to  greatly  accentuate  the  disease.  Eest  is  therefore  the  first 
essential,  and  the  child  should  be  placed  in  whichever  position  is  most  restful,  the 
legs  being  carefully  supported.  A  water-bed  will  often  give  great  relief  to  the 
pains.  Acetyl  salicylic  acid  (aspirin)  or  salicin  in  3  to  5  grain  doses  will  often  help 
to  allay  the  pain.  Hot  applications  to  the  spine  may  be  used,  but  in  some  of  the 
severest  cases  the  pain  is  only  relieved  by  morphia. 

Hexamethylenamine  should  be  given  in  5  to  10  grain  doses  every  four  hours, 
for  it  has  been  shown  experimentally  that  this  drug  passes  into  the  cerebro-spinal 
fluid,  and  delays,  if  it  does  not  always  inhibit,  the  experimental  infection  of  animals. 
It  can  with  perfect  safety  be  given  in  the  above  doses  to  quite  young  children. 

Whether  it  is  advisable  to  give  those  in  contact  with  a  case  of  poliomyelitis 
hexamethylenamine  in  order  to  diminish  the  risk  of  infection  is  a  point  on  which 
definite  evidence  is  not  yet  forthcoming. 

The  subdural  injection  of  epinephrin  has  been  shown  by  Clark  to  have  a 
marked  effect  in  limiting  the  spread  of  the  disease  in  animals,  and  might  well  be 
used  in  severe  and  ascending  forms  of  poliomyelitis.  Experimentally  1-5  ex.  of 
a  1  in  1000  solution  of  epinephrin  was  used. 

When  the  disease  is  of  wide  extent,  and  the  muscles  of  respiration  and  deglutina- 
tion  are  affected,  great  care  must  be  exercised  in  feeding  the  child,  and  if  there  is 
any  evidence  of  failure  of  the  glottis  to  close  whilst  the  child  is  being  fed,  it  is 
advisable  to  feed  the  child  with  a  tube  passed  into  the  stomach. 

After  the  acute  stage,  which  usually  lasts  from  five  to  ten  days,  has  passed, 
recovery  begins  to  take  place.  The  important  indications  with  regard  to  treat- 
ment are  the  prevention  of  contractions  and  deformities,  the  maintenance  of 
the  temperature  of  the  limbs,  and  the  stimulation  of  the  muscles,  so  as  to  keep 
them  in  good  condition  whilst  recovery  of  the  damaged  neurons  is  taking  place. 

Contraction  of  muscles  which  produces  deformity  is  best  prevented  by  massage, 
passive  and  resistive  movements,  and  by  the  application  of  a  light  splint,  which 
will  keep  the  limb  in  a  normal  position  whilst  the  child  is  in  bed,  and  also  serve 
to  support  the  weak  limb  when  up.     A  light  "  celluloid  "  splint  carefully  moulded 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 


781 


to  the  leg  is  most  suitable,  and  should  be  worn  both  during  the  day  and  night. 
These  splints  were  first  made  by  Calot,  of  Berck-sur-Mer,  and  were  introduced 
into  this  country  by  Gauvain.  They  used  them  extensively  in  the  treatment  of 
tuberculous  disease  of  bones  and  joints.  In  some  cases  deformity  is  almost  certain 
to  arise  whatever  precautions  are  taken,  such  deformity  being  due  to  the  unopposed 
contraction  of  certain  muscles.  The  application  of  electricity  in  its  various  forms 
is  of  considerable  value  in  selected  cases.  It  is,  however,  important  to  use  that 
form  of  current  to  which  the  paralyzed  muscles  respond.  The  application  of  a 
faradic  current  to  paralyzed  muscles  which  do  not  respond  to  this  current  is  in 
many  cases  not  only  a  useless 
proceeding,  but  actually  harm- 
ful, for  the  healthy  muscles  in 
the  immediate  neighbourhood 
actively  contract  and  unduly 
stretch  the  paralyzed  muscles. 

The  question  as  to  the  length 
of  time  for  which  the  treat- 
ment by  massage  and  electricity 
should  be  carried  out  is  one 
which  can  only  be  decided  in 
each  individual  case.  Improve- 
ment may  take  place  for  a 
period  of  two  years  after  the 
onset  of  the  disease.  If  during 
this  time  treatment  has  been 
carefully  carried  out,  it  is  im- 
probable that  any  further  im- 
provement will  occur.  On  the 
other  hand,  a  case  which  has 
not  been  carefully  treated  during 
the  first  two  years  will  often 
improve  considerably  when  mas- 
sage   and   electricity  is   begun. 

Warmth  is  most  essential  to 
the  good  recovery  of  the  limbs 
affected,  and  the  greatest  care 
should  be  exercised  in  keeping 
the  limbs  warm.  This  is  in  part 
done  by  loose  woollen  stockings 

and  overalls,  by  friction  of  the  skin,  and  by  the  application  of  heat,  a  hot-water 
bottle,  or  an  electrotherm. 

The  late  stage  of  poliomyelitis  demands  a  variety  of  treatment  dependent  on 
on  the  nature  of  the  case. 

Mechanical  Support. — A  considerable  number  of  cases  are  greatly  helped  by 
some  mechanical  support,  and  a  well-adjusted  splint  or  instrument  gives  a  child 
a  wide  scope  of  movement.  In  the  earlier  stages  of  the  disease  a  well-fitted  celluloid 
splint  is  probably  the  most  convenient  form,  for  it  is  light,  it  can  be  worn  both 
night  and  day,  and  it  keeps  the  affected  muscles  in  a  relaxed  position,  and  thereby 
tends  to  hasten  recovery  and  prevent  deformity  (Fig.  86). 


Fio.   86. — Child   wearing  Celluloid  Splints  in 
Walking  Apparatus. 

The  child  had  flaccid  paralysis  of  both  legs  below 
the  hips  due  to  poliomyelitis. 
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In  the  later  stages  of  the  disease  a  metal  splint  with  a  knee-lock  will  for  many 
cases  be  more  convenient,  for  most  celluloid  splints  fix  the  knee  in  the  extended 
position. 

Division  of  Tendons. — The  shortening  or  lengthening  of  tendons  is  often  a  most 
useful  measure  in  conjunction  with  other  lines  of  treatment. 

Transplantation  of  Tendons  is  a  method  which  again  is  useful  in  selected  cases. 

Resection  of  a  Joint,  so  as  to  give  a  fixed  instead  of  a  flail  joint,  is  of  considerable 
value  in  selected  cases. 

Nerve  Resection  and  Reunion. — The  principle  of  this  operation  depends  upon 
the  observation  that  when  the  proximal  end  of  a  degenerated  nerve  is  connected 
with  the  distal  end  of  a  nerve  in  connection  with  a  healthy  nerve  centre,  the  peri- 
pheral portion  of  the  nerve  regenerates,  and  hence  impulses  are  able  to  pass  from 
the  centre  to  the  muscles.  The  successful  application  of  such  an  operation  depends 
on  several  factors  : 

First,  on  the  possibility  of  obtaining  a  healthy  nerve  in  proximity  to  the 
degenerated  nerve  ;  secondly,  on  the  paralyzed  muscle  retaining  muscle  fibres 
capable  of  regeneration  when  normally  innervated  ;  and,  thirdly,  that  the  partial 
section  of  the  healthy  nerve  will  give  rise  to  no  loss  of  power  of  serious  importance. 

The  number  of  cases  in  which  such  treatment  is  applicable  is  small,  and  the 
results  which  have  been  obtained  in  a  series  of  cases  are  by  no  means  encouraging. 

The  operation  should  be  performed  before  the  sixth  month  after  the  onset  of 
the  disease,  but  no  improvement  is  to  be  expected  in  the  condition  of  the  muscles 
for  at  least  six  months  after  the  operation. 

Whatever  line  of  treatment  is  adopted,  it  must  be  borne  in  mind  that  warmth, 
massage,  and  active  and  passive  movements,  are  essential  to  the  maintenance  of  the 
nutrition  of  the  limbs,  and  these  methods  of  treatment  should  be  kept  up  for  at 
least  two  years  after  the  onset  of  the  disease. 
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INTRACRANIAL  TUMOUR. 

Introduction. — Intracranial  tumours  in  children  give  rise  to  the  same  cardinal 
symptoms  commonly  met  with  in  the  adult — viz.,  headache,  vomiting,  and  optic 
neuritis,  with  a  gradual  increasing  weakness  of  various  parts  of  the  body  dependent 
on  the  position  of  the  tumour. 

Although  such  a  statement  is  generally  true,  yet  the  features  are  often  modified 
by  factors  peculiar  to  children. 

Headache  may  not  be  a  symptom  of  which  the  child  complains,  since,  partly 
owing  to  the  deeply  situated  position  of  the  tumour,  and  partly  to  the  yielding  of 
the  skull  and  separation  of  the  sutures,  no  great  pressure  is  exercised  on  the  dura 
mater.  When  the  tumour  is  situated  in  the  pons,  the  child  often  makes  no  com- 
plaint of  headache.     Vomiting  is  by  no  means  a  constant  symptom,  and  in  some 
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cases  the  disease  will  run  its  whole  course  without  vomiting.  The  occurrence  of 
vomiting  without  nausea  is  a  sign  to  which  no  great  importance  should  be  attached. 

Optic  neuritis  is  almost  a  constant  feature  when  the  tumour  is  situated  in  the 
cerebellum,  but  when  the  tumour  is  situated  in  the  pons,  optic  neuritis  is  often 
late  in  developing,  and  the  writer  has  watched  a  case  of  glioma  of  the  pons  for  six 
months,  and  no  neuritis  developed  up  to  the  time  of  death.  With  tumours  in 
the  basal  ganglia,  optic  neuritis  is  usually  present  at  some  stage  of  the  disease. 

Situation  of  the  Tumour. — Tumours  of  the  cerebral  hemisphere  (excluding  the 
basal  ganglia)  are  rare  in  children.  Out  of  forty-six  cases  examined  post  mortem 
at  the  Children's  Hospital,  Great  Ormond  Street,  in  only  four  cases  were  the  tumours 
situated  in  the  cerebral  hemispheres.  Two  were  situated  in  the  frontal  region, 
and  came  under  the.  care  of  the  ophthalmic  surgeon  for  proptosis  of  the  eye,  one 
was  situated  in  the  Rolandic  region,  and  one  invaded  the  corpus  callosum. 

No  instance  of  an  occipital  or  temporo-sphenoidal  tumour  occurred  other  than 
multiple  tuberculous  nodules  which  are  not  included  in  the  present  series  of  cases. 
In  ten  cases  the  tumours  were  situated  in  or  near  the  basal  ganglia,  the  corj  ora 
quadrigemina  and  ojttic  thalamus  being  a  common  situation. 

In  ten  cases  the  tumour  was  situated  in  the  pons. 

In  twenty  cases  the  tumour  was  situated  either  within  one  of  the  lobes  of  the 
cerebellum  or  pressed  upon  and  displaced  the  cerebellum.  In  the  remaining  two 
cases  the  tumour  was  situated  in  one  in  the  medulla,  and  in  the  other  there  was 
a  diffuse  sarcoma  all  over  the  base  of  the  brain  and  cerebellum. 

Nature  of  the  Tumour. — The  nature  of  the  tumour  is  variable.  Almost  one- 
third  of  the  tumours  are  tuberculous  in  nature ;  the  remainder  show  the  structure 
of  a  new  growth,  some  being  glioma,  others  glio-sarcoma,  others  show  a  consider- 
able amount  of  fibrous  tissue. 

Of  tumours  situated  in  the  pons  nearly  two-thirds  are  gliomatous,  the  re- 
mainder being  tuberculous  ;  whilst  of  tumours  situated  in  the  cerebellum  nearly 
two-thirds  are  tuberculous,  whilst  the  remainder  are  new  growths. 

Age. — Tumours  in  children  below  the  age  of  twelve  months  are  rare.  The 
frontal  tumour  above  mentioned,  which  produced  proptosis  of  the  eye,  occurred 
in  a  child  six  months  old,  and  a  tumour  of  the  basal  ganglia  occurred  in  a  child  of 
four  months.  This  latter  gave  rise  to  hydrocephalus,  and  the  case  was  diagnosed 
as  such  during  life,  the  local  signs — viz.,  the  hemiplegia — which  the  child  exhibited 
being  thought  to  be  due  to  the  hydrocephalus.  Five  of  the  forty-six  cases  above 
mentioned  were  under  the  age  of  two  years.  Intracranial  tumour  is  therefore  a 
comparatively  rare  disease  in  children  under  two  years  of  age. 

Symptomatology. — The  localizing  symptoms  due  to  intracranial  tumours  will 
be  considered  under  the  following  headings  : 

1.  Tumours  of  the  cerebral  hemisphere. 

2.  Tumours   of  the  basal  ganglia,  crus,  optic   thalamus,  corpora 

quadrigemina. 

3.  Pontine  tumours. 

4.  Medullary  tumours. 

5.  Cerebellar  tumours. 

Tumours  of  the  Cerebral  Hemisphere — Tumours  of  the  Frontal  Lobe. — It  has 
already  been  stated  that  tumours  in  this  region  are  rare,  and  little  need  be  said 
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with  regard  to  their  localization.  Frontal  tumours  manifest  themselves  by 
proptosis  in  the  side  of  the  lesion,  with  failure  of  sight,  and  probably  loss  of  smell 
on  the  same  side. 

Tumours  of  the  Rolandie  Region. — Tumours  in  the  region  of  the  prse-central 
gyrus  give  rise  to  hemiplegia  of  gradual  onset.  The  weakness  may  start  in  the 
face,  arms,  or  legs,  according  to  the  position  of  the  tumour,  and  may  be  accom- 
panied by  aphasia  when  situated  on  the  left  side  in  a  right-handed  child.  The 
weakness  may  be  accompanied  by  fits  limited  to  the  part  affected,  or  the 
convulsion  may  be  general. 

Subsequent  to  a  fit,  the  weakness  is  often  increased.  Fits  may  occur  whether 
the  tumour  is  situated  in  the  cortex  or  in  the  substance  of  the  cerebral  hemisphere. 


Fig.  87. — Photograph  of  a  Tumouk  involving  the  Base  of  the  Brain  of  a  Child  in  whom 
the  Initial  Symptoms,  Failure  of  Vision,  occurred  Three  Months  before  the  De- 
velopment of  Any  Other  Sign  of  the  Disease.  Then  the  Usual  Symptoms  of  Intra- 
cranial Pressure  developed,  with  Loss  of  Deep  Reflexes. 

The  child  died  seven  months  after  the  initial  symptom.     The  pituitary  body  was  unaffected. 


If  the  lesion  extends  behind  the  fissure  of  Eolando,  hemiansesthesia  may  be 
produced,  and  a  deeply-situated  lesion  in  the  region  of  the  posterior  part  of  the 
interna]  capsule  will  produce  hemiplegia,  hemiansesthesia,  and  hemianopia. 

The  usual  physical  signs  of  such  a  lesion  will  be  present — viz.,  increased  deep 
reflexes,  ankle  clonus,  extensor  plantar  response,  and  absent  abdominal  reflex 
on  the  side  opposite  the  lesion. 

Tumours  of  the  Pituitary  are  said  to  occur  in  children,  and  give  rise  to  the  usual 
characteristic  symptoms — viz.,  bitemporal  hemianopia,  failure  of  sight,  and  optic 
atrophy. 

In  association  with  affection  of  the  pituitary  there  may  be  an  abnormal  develop- 
ment of  fat  such  as  occurs  with  other  affections  of  this  gland,  and  give  rise  to 
Frohlich's  syndrome — -viz.,  adiposity,  a  delayed  development  of  the  genital  organs, 
an  absence  of  hair,  and  a  backward  mental  condition  (see  Diseases  of  the  Ductless 
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Glands,  p.  571).    A  radiograph  of  the  skull  will  show  the  distension  of  the  sella 
turcica,  and  furnish  valuable  diagnostic  evidence. 

Tumours  of  the  Pineal  Gland  occur  in  childhood.  Of  fifty-nine  cases  collected 
by  Bailey  and  Jelliffe,  fourteen  occurred  before  the  thirteenth  year  of  life.  Such 
tumours  may  give  rise  to  no  symptoms,  being  found  accidentally  on  post-mortem 
examination.  The  symptom  most  frequently  described  in  association  with  tumours 
of  the  pineal  gland  is  a  constant  tendency  to  fall  asleep.  The  child  can  be  roused, 
but  rapidly  again  falls  into  a  condition  of  natural  sleep.  This  symptom  has  been 
attributed  to  the  hydrocephalus  rather  than  to  the  involvement  of  the  pineal 
body. 

A  tumour  in  this  situation  may  by  pressure  on  the  corpora  quadrigemina  give 
rise  to  ocular  paralysis,  especially  to  defective  upward  movements  of  the  eyes. 
Glycosuria,  adiposity,  early  sexual  maturity, 
and   cachexia,   have  all   been  described  in 
association  with   pineal  tumours   (see  Dis- 
eases of  the  Ductless  Glands,  p.  571). 

Tumours  of  the  Temporo-Sphenoidal  and 
occipital  lobe  are  so  rare  that  the  symp- 
toms which  they  produce  will  not  be  con- 
sidered, and  can  easily  be  deduced  from  a 
consideration  of  the  functions  of  the  parts 
involved. 


Fig.  88. —  Photograph  of  a  Child, 
showing  Bilateral  Ptosis  and  Ex- 
ternal Strabismus  due  to  a  Lesion 
in  the  Region  of  the  Corpora 
Quadrigemina.  destroying  the 
Nucleus  of  the  Third  Nerve. 


The 


Tumours  of  the  Basal  Ganglia,  Optic 
Thalamus,  and  Coipora  Quadrigemina,  form 
an  important  group.  One  of  the  most  char- 
acteristic features  of  this  group  is  ocular 
paralysis.  This  may  manifest  itself  by 
an  external  strabismus  from  weakness  of 
the  internal  rectus  due  to  involvement  of 
the  nucleus  or  fibres  of  the  third  nerve. 
The  third  nerve  on  one  side  may  be  com- 
pletely paralyzed,  or  there  may  be  defective 
upward  and  downward  movement  of  both 
eyes,  whilst  the  lateral  movement  remains 
good.  Accompanying  this  defect  there 
may  be  more  or  less  ptosis.  The  pupils 
may  be  dilated  and  fail  to  react  to  light 
and  accommodation,  or  they  may  fail  to  react  to  light  and  react  on  accommodation 
(Argyll-Robertson  pupil). 

In  the  early  stages  the  symptoms  may  be  limited  to  the  ocular  symptoms,  but 
as  the  tumour  grows  other  symptoms  become  manifest  from  pressure  on  neigh- 
bouring structures. 

The  involvement  of  the  fibres  of  the  optic  radiation  in  the  region  of  the  external 
genicular  body  gives  rise  to  hemianopia  or  to  blindness.  As  the  tumour  extends 
deeper,  the  red  nucleus  receiving  the  fibres  from  the  superior  cerebellar  peduncle 
of  the  opposite  side  may  become  involved,  and  give  rise  to  weakness  and  a  rhyth- 
mical tremor  of  the  limbs  on  the  side  opposite  to  the  lesion  (see  diagram,  p.  786). 

As  the  tumour  increases,  pressure  is  exercised  on  the  pyramidal  tract ; 
hemiplegia  or  diplegia  is  produced,  with  rigidity  or  flaccidity  of  the  paralyzed  side  ; 

50 


position  of  the  tumour  is  seen  in 
Fig.  90. 
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and  the  iter  between  the  third  and  fourth  ventricles  becomes  blocked,  and  hydro- 
cephalus develops. 

The   tendency  to  react  excessively  lo  stimuli  both  unpleasant  and   pleasant,  a 
symptom   which   in  adults  has  been  described  in  association  with  lesions  which 


Anterior  Corpora 
Quadrigemina. 

<-,    i  rs\- Lateral  Fillet. 

"•«— w» 3rd  Nerve  Nucleus. 

"      Median  Fillet. 
Red  Nucleus. 


— Pyramidal  Tract. 
— 3rd  Nerve. 


Thalamus. 

Lenticular  Nucleus. 

Lenticular  Rubral 

Tract. 
Red  Nucleus. 
Pyramidal  Tract. 
Cerebellar  Peduncle. 

Dentate  Nucleus  . 
of  Cerebellum. 


Fig. 


Pyramidal  Tract. 
Rubro- Spinal  Tract 

Spinal  Cord 


5.- — Diagram  to  show  the  Connection  of  the  Red  Nucleus  with  the 
Cerebellum  and  with  the  Rubro-Spinal  Tract. 


A  lesion  at  (I)  gives  rise  to  a  tremor  homolateral  to  the  lesion  ;  at  (II)  to  a  tremor  contralateral 
to  the  lesion  ;  at  (III)  to  a  rhythmic  tremor  contralateral  to  the  lesion  ;  and  at 
(IV)  to  a  tremor  homolateral  to  the  lesion. 

interrupt  the  cortico-thalamic  paths,  cannot  be  demonstrated  in  young  children 
(see  Syndrome  Thalamique,  p.  675). 

The  course  of  disease  in  the  case  of  a  tumour  situated  in  this  region  is 
often  prolonged,  lasting  many  months,  the  final  stage  of  the  disease  being  that  of 
rigidity  of  the  body  and  limbs  in  the  extended  position. 

Tumours  of  the  Pons  are  more  common  in  children  than  in  adults.  The  earlier 
manifestations  of  such  a  lesion  are  squint,  owing  to  weakness  of  the  external  rectus, 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 


787 


a  hemiparesis  of  one  side  and  a  facial  paralysis  of  the  opposite  side — i.e.,  a  "  crossed 
paralysis."  The  paralysis  of  the  face  is  of  the  peripheral  type  due  to  involvement 
of  the  lower  motor  neuron,  and  the  child  has  difficulty  in  closing  the  eye  and  in 
raising  the  frontalis  muscle.  In  some  cases  in  which  the  tumour  is  situated  far 
forward,  the  weakness  of  the  face  may  be  on  the  same  side  as  the  hemiplegia,  but 
in  that  case  the  facial  weakness  has  the  character  of  a  supranuclear  lesion — viz., 
the  frontalis  and  orbicularis  palpebrarum  are  relatively  little  affected. 

Both  the  motor  and  sensory  portions  of  the  fifth  nerve  are  liable  to  be  involved. 
The  weakness  of  the  motor  portion  is  demonstrated  by  the  weakness  of  the  temporal 
and  masseter  muscles  on  the  affected  side,  and  by  the  deviation  of  the  jaw  to  the 
paralyzed  side  on  attempted  opening  of  the  mouth.  The  affection  of  the  sensory 
portion  of  the  fifth  is  shown  by  anaesthesia  and  analgesia  over  the  side  of  the 


Fig.  90. — Vertical  Section  through  Brain,  showing  Tumour  in  Region  of  the  Corpora 

quadrigemina. 

(Compare  with  Pig.  92,  tumour  of  the  pons.) 

face  corresponding  to  the  distribution  of  the  three  divisions  of  the  fifth  nerve, 
and  by  the  absence  of  the  corneal  reflex.  The  diminution  or  absence  of  the  corneal 
reflex  is  an  early  sign,  and  can  often  be  demonstrated  before  any  analgesia  is 
detected. 

Tumours  of  the  pons  are  often  bilateral,  and  may  give  rise  to  the  signs  of  cerebral 
diplegia,  with  great  rigidity  and  opisthotonos,  these  symptoms  being  due  either 
to  the  direct  involvement  of  the  pyramidal  fibres  in  the  pons,  or  to  the  hydro- 
cephalus which,  in  some  cases,  follows  the  blocking  of  the  iter.  It  is  unusual  for 
anaesthesia  of  the  trunk  to  be  present,  in  spite  of  the  fact  that  the  sensory  fibres 
must  be  pressed  upon  by  a  tumour  of  the  pons  of  any  considerable  size.  Ataxia 
may  occur  in  tumours  of  the  pons,  owing  to  the  involvement  of  the  cerebellar 
peduncles. 

Tumours  of  the  pons  almost  always  give  rise  to  cranial  nerve  palsies,  but 
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exceptional  cases  are  met  with  in  which,  in  spite  of  the  growth  surrounding  and 
pressing  on  the  cranial  nerves,  no  paralysis  is  produced. 

Tumours  of  the  Medulla  are  so  closely  related  to  cerebellar  and  pontine  tumours 
that  there  is  no  clear  line  of  separation.  Most  cases  of  pontine  tumour,  and  many 
cases  of  cerebellar  tumours,  in  their  later  stages  develop  bulbar  symptoms,  either 
owing  to  the  growth  invading  the  medulla  or  to  pressure  on  the  medulla. 

The  symptoms  presented  by  tumours  of  the  medulla  are — (1)  Loss  of  lateral 
movements  of  the  eyes,  owing  to  the  involvement  of  the  sixth  nerve  nucleus,  which 
serves  as  a  lower  centre  for  conjugate  deviation  ;   (2)  facial  paralysis  ;  (3)  nerve 

deafness ;  (4)  paralysis  of 
the  palate  and  constrictors 
of  the  pharynx  ;  (5)  paral- 
ysis of  the  vocal  cords,  of 
the  sternomastoid  and  upper 
portion  of  the  trapezius 
muscle ;  (G)  paralysis  and 
wasting  of  the  muscles  of 
the  tongue  ;  (7)  forced  move- 
ments of  rotation.  This 
movement  is  probably  de- 
pendent on  the  involvement 
of  cerebellar  and  vestibular 
fibres  in  the  region  of  Deiters' 
nucleus  and  the  inferior  cere- 
bellar peduncles. 

Tumours  of  the  medulla 
may  also  give  rise  to  symp- 
toms    of      hemiplegia    and 
diplegia  with  loss  of  sensation 
of  the  face  on  one  side,  and 
loss  of  sensation  on  the  other 
side  of  the  body ;  but  such 
symptoms  are  rare  and  diffi- 
cult to  demonstrate  in  any 
young    child.      Again,    the 
affection  of  the  nuclei  in  the  medulla  is  liable  to  cause  death  before  the  pres- 
sure on  to  motor  and  sensory  paths  is  sufficient  to  cause  any  disturbance  of 
function. 

Tumours  of  the  Cerebellum  form  the  most  important  group  of  intracranial 
tumours  in  children,  not  only  because  of  their  greater  relative  frequence  than  in 
adults  (45  per  cent,  being  situated  in  the  cerebellum),  but  because  they  are  more 
accessible  to  surgical  treatment,  and  also  sometimes  spontaneously  cease  to  grow 
or  exhibit  symptoms  of  their  presence. 

Tumours  may  be  situated  in  the  lateral  or  in  the  mid  lobe  of  the  cerebellum, 
or  may  be  situated  outside  the  organ,  and  give  rise  to  cerebellar  symptoms  owing 
to  pressure  on  one  lobe  of  that  organ.  These  form  two  important  groups— viz., 
intracerebellar  and  extracerebellar  tumours  and  the  symptoms  due  to  them 
will  be  described  separately. 


Fig.  91. — Photograph  of  a  Buy,  showing  Squint  pro- 
duced by  Weakness  of  the  Right  External 
Rectus,  and  Right  Facial  Paralysis  due  to  a 
Tumour  of  the  Pons. 

The  position  of  the  tumour  is  seen  in  Fig.  29. 


Fig.  92.  —  Vertical  Section  through  Brain,  showing  New  Growth 
invading  the  pons. 

The  tumour  produced  at  first  squint  and  paresis  of  the  right  side  of  the  face  and  left  side  of  the 
body.     Optic  neuritis  was  never  present.     (Compare  Fig.  90). 
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Fig.  93. — Longitudinal  Section  or  Brain,  showing  a  Tuberculous  Mass  situated  in  the 
Medulla,  and  involving  the  Peduncle  of  the  Cerebellum. 

Forced  movements  of  rotation  in  the  direction  of  an  outgoing  corkscrew  were  in  the  early  stages 
of  the  disease  the  most  prominent  symptom. 
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Intraeerebellar  Tumours. — Tumours  of  the  lateral  lobe  of  the  cerebellum  give 
rise  to  the  following  symptoms  : 

1.  Ataxia  on  the  side  of  the  lesion. 

2.  Loss  of  tone  (hypotonia)  on  the  side  of  the  lesion. 

3.  Attitude  of  head  and  trunk. 

4.  Rotation  and  forced  movements. 

5.  Weakness  on  side  of  lesion. 

6.  Ocular  paralysis. 

7.  Alteration  in  shape  of  head. 

These  symptoms  shortly  stated  will  now  be  considered  in  detail : 

Ataxia. — This  is  the  most  striking  symptom  of  affection  of  the  cerebellum. 
It  is  usually  more  marked  in  the  lower  than  in  the  upper  extremities,  and  is  mani- 
fested by  the  wide  base  on  which  the  patient  stands,  the  reeling  gait,  and  the  diffi- 
culty which  the  patient  has  in  co-ordinating  the  leg  on  the  affected  side.  The 
inco-ordination  of  the  leg  can  be  easily  demonstrated  in  a  patient  who  is  unable 
to  walk  by  asking  the  patient  to  place  the  heel  of  the  one  leg  on  to  the  knee  of  the 
opposite  side. 

In  the  muscles  of  the  trunk  and  neck  the  ataxia  manifests  itself  by  the  difficulty 
the  patient  has  in  maintaining  the  sitting  posture.  The  inco-ordination  of  the 
upper  extremities  is  brought  out  by  asking  the  child  to  feed  itself,  to  touch  an  object 
or  its  own  nose.  In  some  cases  these  movements  can  be  relatively  well  performed, 
and  yet  the  patient  is  unable  to  carry  out  in  rapid  succession  movements  of  antagon- 
istic muscles.  This  symptom  has  been  termed  by  Babinski  "  dysdiadochokinesia." 
The  usual  method  of  testing  the  patient  for  this  sign  is  to  ask  him  to  rotate  the 
hands  rapidly,  using  the  muscles  of  pronation  and  supination.  On  the  affected 
side  the  movement  will  be  slow  and  inco-ordinate,  on  the  normal  side  rapid  and 
co-ordinate.  Numerous  methods  can  be  adopted  for  demonstration  of  the  ataxia. 
Cerebellar  ataxia  tends  to  afiect  the  legs  rather  than  the  arms,  the  trunk  and 
proximal  muscles  rather  than  those  distally  situated. 

Hypotonia — loss  of  tone — is  a  symptom  which  is  by  no  means  constant  in 
cases  of  cerebellar  tumours,  owing  to  the  fact  that  the  general  increase  of  intra- 
cranial pressure  brings  other  factors  into  play.  Hypotonia  is  demonstrated  by 
the  loss  of  tone  in  the  muscles,  and  the  fact  that  the  limbs  can  be  placed  into 
abnormal  positions  owing  to  the  flaccid  condition  of  the  muscles.  Hypotonia 
manifests  itself  on  the  side  of  the  lesion. 

Attitude. — After  experimental  ablation  of  one  lobe  of  the  cerebellum  in  animals, 
a  peculiar  attitude  of  the  head  is  observed.  The  ear  on  the  side  of  the  lesion  is 
approximated  to  the  shoulder  of  the  same  side,  and  the  side  of  the  face  correspond- 
ing to  the  cerebellar  lesion  is  turned  upwards,  and  the  chin  is  diverted  to  the  same 
side.      The  trunk  is  curved  with  the  concavity  to  the  side  of  the  lesion. 

In  children  suffering  from  cerebellar  lesions  this  peculiar  attitude  is  sometimes 
observed  :  The  head  is  held  to  one  side,  so  that  the  ear  approximates  to  the 
shoulder  of  the  same  side,  and  the  face  is  turned  to  the  opposite  side. 

The  position  of  the  head  does  not,  however,  always  correspond  to  the  side  on 
which  the  lesion  is  situated,  and  in  a  series  of  cases  investigated  with  this  object 
in  view  it  was  found  that  in  three  the  position  of  the  head  corresponded  to  the 
side  of  the  tumour,  whilst  in  three  it  did  not  correspond.     The  curvature  of  the 
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spine  is  but  rarely  seen  in  children.  It  should  be  noted,  also,  that  the  cerebellar 
attitude  has  been  observed  in  cases  in  which  no  lesion  has  been  found  in  the  cere- 
bellum— e.g.,  hydrocephalus. 

Rotation  and  Forced  Movements. — Closely  related  to  attitude  are  two  curious 
phenomena  sometimes  seen  in  cerebellar  lesions — viz.,  rotation  in  the  long  axis 
of  the  body,  and  tendency  to  deviate  to  one  side  when  walking.    Experimentally, 
a  lesion  of  the  right  lobe  of  the  cere- 
bellum gives  rise  to  circus  movements     l-v^Mfe.'; 
in  an  anti-clockwise  direction,  and  to 
rotation  in  the  long  axis  as  an  out- 
going corkscrew. 

The  same  phenomena  will  some- 
times be  seen  in  children  lying  in 
bed,  in  that  they  always  tend  to  turn 
to  one  side,  and  if  turned  on  to  the 
other  side  often  vomit  and  return  to 
the  same  side.  In  walking  the  child 
always  tends  to  fall  to  one  side. 
Theoretically  this  should  be  on  the 
side  opposite  to  that  on  which  the 
lesion  is  situated  ;  in  practice  it  is 
often  found,  however,  that  the  child 
tends  to  fall  to  the  side  of  the  lesion. 

In  investigation  of  this  symptom 
it  is  well  to  get  the  child  into  the 
kneeling  position,  and  ask  it  to  crawl. 
It  will  be  noticed  that  the  buttocks 
fall  to  one  side  or  the  other.  Some- 
times the  slightest  touch  on  one  side 
will  make  the  buttock  fall  to  the 
opposite  side,  whereas  a  touch  on 
the  opposite  side  will  have  no  effect. 
By  the  application  of  the  in-  or  out- 
going corkscrew  test  the  side  of  the 
lesion  will  be  indicated. 

Weakness. — Weakness  on  the  side 
of  the  lesion  is  sometimes  seen,  but  is 
rather  a  rare  manifestation.  It  may 
in  some  cases  account  for  the  fact 
that  the  patient  tends  to  fall  to  the 
side  on  which  the  tumour  is  situated. 

Ocular   Paralysis. — Various  forms 
of  ocular  paralysis  are  seen  in  con- 
nection with  cerebellar  tumours.     The  most  common  is  to  find  weakness  of  the 
movements  of  conjugate  deviation  to  the  side  of  the  lesion,  and  it  is  to  this  side  that 
nystagmus  is  most  marked  when  there   is   not   actual  paralysis.     Weakness  of 
the  external  rectus  on  the  side  of  the  lesion  is  not  infrequent. 

A  rare  form  of  paralysis,  and  one  seen  usually  after  operation  on  the  cerebellum, 
is  what  is  known  as  shew  deviation,  the  eye  on  the  side  of  the  lesion  being  displaced 


Fig.  94. — Photograph  of  a  Child,  illustrating 
the  Position  of  the  Head  assumed  in  Some 
Cases  of  Cerebellar  Disease. 

The  position  seen  in  the'photograph  would  indi- 
cate a  lesion  of^the  left  lateral  lobe  of  the 
cerebellum. 
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upwards  and  outwards,  and  the  eye  on  the  opposite  side  being  displaced  downwards 
and  outwards. 

Optic  neuritis  occurs  early  in  the  case  of  cerebellar  tumours ;  it  is  commonly 
bilateral,  and  no  special  significance  can  be  attached  to  a  unilateral  optic  neuritis, 
nor  to  its  intensity  on  one  side  as  compared  with  the  other. 

Alteration  in  the  shape  of  the  head  may  occur  in  some  cases  where  the  tumour 
is  of  slow  growth  and  the  skull  not  thick.  Actual  prominence  of  the  occipital 
region  on  one  side  may  be  of  some  diagnostic  value,  but  the  cases  are  few  in  which 
this  symptom  is  present.  A  radiograph  of  the  skull  is  seldom  of  value  in  the 
diagnosis  of  cases  of  cerebellar  tumours. 

Reflexes. — In  uncomplicated  cases  of  cerebellar  tumours  it  may  be  stated  that 
the  deep  and  superficial  reflexes  are  normal.  The  knee-jerks  and  ankle-jerks  are 
present,  and  the  plantar  and  abdominal  reflexes  give  a  normal  response. 

It  is  perfectly  true  that  in  some  cases  of  cerebellar  tumours  the  knee-jerks 

become  decreased  or  abolished  ;  but  it 
is  the  exception  to  find  them  so  dim- 
inished or  absent  except  in  late  cases. 
It  is  not  infrequent  in  cerebellar  disease 
to  find  the  knee-jerks  at  one  time  brisk, 
and  at  another  absent,  and  this  alter- 
ation may  occur  within  a  few  hours. 
The  superficial  reflexes  are  not  altered 
in  an  uncomplicated  case  of  cerebellar 
disease. 

Various  explanations  of  the  loss 
of  knee-jerks  in  cerebellar  tumours 
may  be  given.  It  is  supposed  by 
some  that  the  hypotonia  of  the 
muscles  causes  the  loss  of  knee-jerks. 
The  increased  intracranial  pressure 
is  given  as  a  cause.  It  is  a  well- 
known  fact  that  any  intracranial 
tumour  may  give  rise  to  degeneration 
of  the  posterior  roots  and  posterior 
column  of  the  spinal  cord,  and  this 
is  at  least  one  possible  explanation  why  the  knee-jerks  should  be  absent  in  some 
cases  of  cerebellum  tumours.  It  does  not  explain,  however,  the  variability  of 
the  knee-jerks. 

Extracerebellar  Tumours,  owing  to  their  situation,  give  rise  to  a  set  of 
symptoms  which  is  very  characteristic.  Briefly  it  may  be  said  that  they  cause 
cerebellar  signs  on  the  one  side  of  the  body,  and  cerebral  signs  on  the  opposite  side 
of  the  body. 

The  cerebellar  signs  are  the  same  as  those  just  described  above — viz.,  ataxia, 
hypotonia,  and  nystagmus,  on  the  side  of  the  lesion. 

Owing  to  the  situation  of  the  tumour  in  the  pontine  angle  at  the  exit  of  the 
seventh  and  eighth  nerves,  these  nerves  become  affected,  and  give  rise  to  facial 
paralysis  and  nerve  deafness  on  the  side  of  the  lesion.  The  sixth  nerve  is  also  often 
affected  owing  to  pressure,  and  sometimes  the  fifth  may  be  affected,  giving  rise  to 


Fio.      95.    —    Extracerebellar      Tumour; 
sometimes  known  as  "  pontine  angle  ' 
or   "  Auditory   Nerve   Tumour." 

Note  the  tumour  is  situated  outside  the 
tissue  of  the  cerebellum,  but  presses  upon 
the  lateral  lobe  of  the  cerebellum,  and 
compresses  the   pons. 
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anaesthesia  of  the  side  of  the  face  and  weakness  of  the  muscles  supplied  by  the 
fifth  nerve. 

In  addition  to  these  signs  there  is  weakness  of  the  opposite  side  of  the  body, 
with  increased  deep  reflexes,  ankle  clonus,  extensor  plantar  response,  and  absent 
abdominal  reflex,  these  signs  indicating  involvement  of  the  pyramidal  tract  by 
pressure  of  the  tumour  on  the  side  of  the  pons  and  medulla. 

Certain  subjective  sensations  with  regard  to  rotation  of  self  or  objects  are 
sometimes  described  by  adults,  but  are  never  spoken  of  by  children. 

Tumours  of  the  Mid-Lobe  of  the  Cerebellum  give  rise  to  few,  and  sometimes  to 
no,  localizing  symptoms.  The  general  symptoms — headache,  vomiting,  and  optic 
neuritis — are  often  intense  ;  but  there  may  be  no  ataxia,  no  ocular  paralysis,  and  no 
altered  reflexes.  There  is  often  a  marked  tendency  to  fall  backwards,  but  this 
symptom  cannot  be  considered  as  diagnostic  of  tumours  of  the  mid-lobe,  since  it 
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J?io.  96. — Cystic  Tumour  of  the  Mid-Lobe  of  the  Cerebellum. 

The  cyst  is  filled  with  a  yellow  viscid  fluid,  and  arises  in  connection  with  a  glioma  or  glio-sarcoma. 
Note  the  compressed  condition  of  the  pons  below  the  cyst. 

occurs  with  tumours  in  other  situations.  When  the  tumour  has  grown  sufficiently 
large,  it  may  involve  the  dentate  nucleus  and  cerebellum  on  one  side,  and  thus  give 
rise  to  symptoms  pointing  to  affection  of  the  lateral  lobe. 

Tumours  in  this  situation  more  frequently,  however,  give  rise  to  hydrocephalus, 
and  it  is  often  from  the  presence  of  the  hydrocephalus  that  the  symptoms  arise 
rather  than  from  the  cerebellar  lesion  itself. 

Pseudo-Tumours. — Certain  cases  have  been  described  in  which  all  the  symptoms 
of  tumours  are  present — viz.,  headache,  vomiting,  and  optic  neuritis — sometimes 
accompanied  by  localized  weakness  or  ataxia,  such  as  to  suggest  a  localized  tumour, 
and  yet  on  operation  or  on  post-mortem  examination  no  tumour  is  found. 

A  case  of  this  nature  came  under  the  writer's  observation,  and,  from  certain 
symptoms,  was  diagnosed  as  a  tumour  of  the  right  lobe  of  the  cerebellum.  Opera- 
tion was  performed,  but  no  tumour  was  found.  The  boy  rather  suddenly  died, 
and  on  examination,  although  there  was  much  flattening  of  the  cerebral  convo- 
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lution,  indicating  considerable  pressure,  yet  on  examination  neither  hydrocephalus 
nor  signs  of  tumour  could  be  found ;  nor  on  microscopical  examination  was  there 
anything  to  suggest  a  general  infiltration  of  the  cerebral  substance  with  glioma. 
Nonne,  however,  says  that  this  condition  is  due  to  an  infiltrating  glioma  with  very- 
few  cells  ;  possibly  the  microscopical  examination  in  this  case  was  not  extensive 
enough  to  find  the  gliomatous  tissue. 

Small  localized  intracranial  tumours  may  be  found  on  post-mortem  examina- 
tion, which  have  given  rise  to  no  symptoms  during  life.  Such  tumours  are  com- 
monly tuberculous,  but  may  be  of  the  nature  of  cholesteatomata,  and  situated  at  the 
base  of  the  brain. 

Pathology. — Almost  50  per  cent,  of  the  tumours  which  occur  in  children  under 
twelve  years  of  age  are  tuberculous.  (These  figures  do  not  include  cases  in  which 
tuberculous  nodules  are  found  on  post-mortem  examination,  and  which  have  given 
rise  to  no  symptoms.)  Of  the  remaining  50  per  cent.,  the  variety  of  growth  is  almost 
as  great  as  it  is  in  adults,  and  it  is  often  most  difficult  to  say  to  what  class  a  growth 
belongs — a  sarcoma,  a  glio-sarcoma,  a  glioma,  or  an  endothelioma.  Some  of  these 
growths  are  cystic,  and  contain  a  fluid  or  a  jelly-like  material.  The  nature  of  the 
growth  varies  to  an  extraordinary  extent,  according  to  the  position  from  which  the 
portion  examined  is  taken.  Some  growths  are  infiltrating  and  invade  the  cerebral 
tissue  ;  others  are  circumscribed  and  encapsulated. 

Diagnosis. — The  diagnosis  of  an  intracranial  tumour  in  the  later  stages  of  the 
disease  is  not  difficult ;  on  the  other  hand,  in  the  early  stages  it  is  often  most  difficult. 
The  history  of  headache,  attacks  of  vomiting,  and  gradual  increase  of  symptoms, 
suggest  the  probability  of  an  intracranial  neoplasm  ;  the  presence  of  optic  neuritis 
strengthens  that  probability.  It  is  not  in  all  cases,  however,  that  these  cardinal 
symptoms  are  present.  Headache  and  vomiting  may  be  absent,  and  the  gradual 
onset  of  localized  weakness,  ataxia,  or  an  ocular  paralysis,  may  be  the  first  indica- 
tions of  disease.  Again,  periodic  attacks  of  uncontrollable  vomiting  may  be  the 
early  manifestation,  and  these  attacks  suggest  the  possibility  of  "  cyclic  vomiting," 
and  in  such  a  case  the  most  careful  physical  examination  may  reveal  no  sign  of 
affection  of  the  nervous  system.  The  position  of  the  headache  is  important : 
frontal  headache  may  be  due  to  a  variety  of  causes,  not  dependent  on  actual  intra- 
cranial disease ;  occipital  headache  is  commonly  connected  with  intracranial 
disease. 

Meningitis  will  give  all  the  cardinal  signs  of  an  intracranial  tumour,  and  in  some 
cases  the  symptoms  may  be  of  such  a  gradual  onset  as  to  suggest  a  growth  rather 
than  a  lesion  of  inflammatory  origin. 

The  diagnosis  between  meningitis  and  an  intracranial  tumour  should  be  easily 
made  by  the  examination  of  the  cerebro-spinal  fluid.  It  is  well  to  bear  in  mind 
that  fatal  results  have  been  recorded  after  lumbar  puncture  in  the  case  of  cerebellar 
tumours.  In  performing  this  puncture  on  a  child  in  whom  a  cerebellar  tumour 
is  suspected,  it  is  well  to  keep  the  child  in  the  lateral  position,  to  stop  the  flow  of 
fluid  as  soon  as  enough  fluid  has  been  obtained  for  diagnostic  purposes,  and  to 
have  a  hypodermic  syringe  with  strychnine  ready  in  case  the  patient  shows  any 
sign  of  respiratory  failure.  Personally,  in  a  long  series  of  lumbar  punctures,  I 
have  only  once  seen  any  bad  effect  from  this  operation,  and  that  was  in  the  case  of 
a  cerebellar  cyst.  There  was  for  a  short  time  cyanosis  and  respiratory  distress, 
which  was  rapidly  relieved  by  strychnine. 

Cerebral  and   cerebellar  abscess  often   give  rise   to   considerable  difficulty  in 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM  795 

differential  diagnosis  from  tumour.  The  presence  of  some  focus  of  infection  may 
suggest  the  possibility  of  abscess,  and  the  rapidity  of  onset  may  also  favour  such 
a  view.  In  some  cases  the  symptoms  of  cerebral  abscess  are  latent,  and  it  may  be 
weeks,  or  even  months,  after  an  ear  infection  that  the  symptoms  of  intracranial 
disease  arise.  The  character  of  the  temperature  chart  will  not  aid  the  diagnosis, 
except  in  so  far  as  a  subnormal  temperature  would  be  in  favour  of  an  abscess. 

Sinus  thrombosis  will  give  rise  to  all  the  signs  of  intracranial  tumour,  but  as 
a  rule  the  symptoms  are  of  much  more  rapid  onset,  and  the  condition  of  coma 
into  which  the  child  passes  is  very  marked,  as  compared  with  the  drowsy  condition 
which  may  be  present  in  cases  of  cerebral  tumours. 

"  Spat-apoplexie  "  is  another  condition  which  may  give  rise  to  some  difficulty  in 
diagnosis.  In  this  condition  symptoms  pointing  to  intracranial  disease  may  arise 
weeks,  or  even  months,  after  an  injury  to  the  head,  which  at  the  time  may  have 
appeared  quite  trivial.  Such  symptoms  are  due  to  vascular  disease,  but  their 
gradual  onset  in  association  with  the  other  signs  of  intracranial  disease  makes  the 
diagnosis  from  intracranial  tumour  one  of  great  difficulty. 

The  diagnosis  of  the  situation  of  an  intracranial  tumour  depends  upon  the 
correct  observation  and  interpretation  of  the  various  physical  signs  which  have 
been  described  in  dealing  with  the  symptomatology.  It  may  be  well  to  repeat, 
however,  certain  general  facts.  Tumours  of  the  cerebral  cortex  and  of  the  cerebral 
hemisphere  are  of  the  greatest  rarity  in  children,  and  a  diagnosis  of  such  should 
only  be  made  after  most  careful  examination  and  consideration  of  the  facts  observed. 
Tumours  of  the  frontal  lobes  are  practically  unknown  in  children.  Tumours  of 
the  basal  ganglia,  pons,  and  cerebellum,  are  of  common  occurrence,  and  usually 
give  rise  to  signs  from  which  their  situations  can  be  rightly  indicated. 

The  nature  of  the  tumour  can  only  be  guessed.  Occasionally  lumbar  puncture 
may  show  the  presence  of  tubercle  bacilli  in  the  cerebro-spinal  fluid  when  the 
tumour  is  situated  in  close  relation  to  the  surfaces,  coming  in  contact  with  the 
cerebro-spinal  fluid,  or  under  the  same  conditions  abnormal  cells  may  be  present 
which  are  derived  from  a  new  growth.  Apart  from  these  rare  circumstances,  the 
difficult  diagnosis  between  tubercle  and  new  growths  can  only  be  made  from  a 
careful  consideration  of  the  general  features  of  the  case  and  the  family  history. 

Prognosis. — The  prognosis  in  any  case  of  intracranial  tumour  is  of  necessity 
bad.  Tuberculous  tumours  sometimes  cease  to  grow,  and  the  acute  symptoms 
subside  ;  but  the  nervous  system  has  generally  been  damaged,  the  eyesight  may  be 
defective,  hydrocephalus  may  be  present  and  give  rise  to  periodic  attacks  of 
headache  and  vomiting.  Sudden  and  unexpected  death  often  occurs  in  such 
cases. 

The  prognosis  as  regards  the  duration  of  life  is  most  variable.  Some  cases, 
especially  of  infiltrative  glioma  of  the  pons,  will  run  a  long  course  of  six  months  or 
more  after  obvious  signs  of  the  tumour  first  present  themselves,  and  during  the 
whole  of  the  time  the  child  may  remain  fairly  bright  and  well,  but  with  an  ever- 
increasing  weakness  of  the  limbs.  It  is  an  extraordinary  fact  that  many  of  these 
children,  though  suffering  from  a  squint  of  a  paralytic  nature,  seldom  complain 
of  diplopia.  This  is  not  due  to  defective  vision  in  the  one  eye,  for  if  the  other  eye 
be  closed  they  recognize  and  follow  objects  correctly.  It  would  seem  that  the  false 
image  is  most  easily  suppressed  in  childhood. 

Tumours  of  the  cerebellum  rarely  run  such  a  long  course  as  tumours  of  the  pons 
or  basal  ganglia. 
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Treatment. — Removal  of  the  tumour  by  operation  is,  owing  to  the  situation 
of  the  tumour,  rarely  possible ;  and  even  in  those  cases  in  which  it  would  seem 
possible,  the  results  obtained  are  not  such  as  to  encourage  anyone  to  take  a  hopeful 
view  as  to  the  ultimate  success  of  the  operation.  Tumours  of  the  cerebellum 
are  those  most  accessible,  and  in  any  given  case  it  is  well  to  consider  the 
advisability  of  an  exploratory  operation  in  order  to  find  out  the  nature  of  the 
tumour.  If  the  tumour  be  cystic,  a  very  considerable  amount  of  relief  may  be 
obtained  by  the  evacuation  of  the  cyst,  although  it  may  be  impossible  to  remove 
the  whole  tumour.  In  the  case  of  a  tuberculous  tumour  which  is  sharply  circum- 
scribed, it  may  be  possible  to  remove  it,  but  not  infrequently  a  tuberculous 
meningitis  develops  and  is  rapidly  fatal.  The  treatment  of  tuberculous  tumour 
by  injection  of  tuberculin  is  a  line  of  treatment  which,  so  far  as  I  know,  has  not  been 
attended  by  success. 


Fig.  97. — Diffuse  JSarcoma  of  the  Central  Nervous  System  :  Photograph  of  the 
Posterior  Aspect  of  the  Cerebellum,  showing  the  Growth  spread  over  the 
Surface  of  the  Membranes. 

The  growth  wag  not  limited  to  this  situation,  but  involved  both  brain  and  spinal  cord. 


The  relief  of  optic  neuritis  in  children  by  decompression  is  an  operation  which 
has  less  application  than  in  the  adult.  Many  cases,  especially  those  in  which  the 
tumour  is  in  the  pons,  run  their  whole  course  without  the  development  of  optic 
neuritis.  Again,  tumours  situated  at  the  base  of  the  brain  often  give  rise  to 
loss  of  vision  owing  to  the  pressure  on  the  optic  tract. 

Cases  of  cerebellar  disease  in  which  optic  neuritis  is  intense  are  those  most 
likely  to  be  favourably  influenced  by  decompression,  and  are  also  those  in  which 
it  may  be  possible  to  remove  the  tumour. 

The  relief  of  headache  is  often  best  obtained  by  the  administration  of  small  doses 
of  calomel.  Children  with  intracranial  tumours  seem  to  suffer  much  less  than 
adults  from  severe  headache.  Vomiting  can  often  be  controlled  by  simple  dieting, 
though  severe  and  persistent  vomiting  is  a  comparatively  rare  symptom. 

Phenazone  is  undoubtedly  a  useful  remedy  both  for  the  headache  and  for 
vomiting,  and  should  be  given  in  1J  to  3  grain  doses.  Bromide  and  chloral  are 
often  of  great  service.     The  administration  of  iodide  and  mercury  has  been  recom- 
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mended  under  the  assumption  that  the  growth  may  sometimes  be  syphilitic.  There 
is  no  doubt  that  both  these  drugs,  either  alone  or  in  combination,  may  give  rise  to 
relief  of  symptoms  and  temporary  improvement.  A  localized  gumma  in  the  brain 
has  been  described. 

Diffuse  Sarcomatosis  of  the  Nervous  System. — This  is  a  somewhat  rare  affection 
of  the  nervous  system  in  childhood,  and  one  in  which  the  diagnosis  is  not  easily 
made. 

Symptoms. — If  the  disease  attacks  the  brain  in  the  first  instance,  the  symptoms 
are  those  which  occur  in  association  with  a  cerebral  tumour  or  with  a  chronic 
form  of  meningitis.  If  the  disease  first  attacks  the  spinal  cord,  spinal  caries,  spinal 
meningitis,  and  spinal  tumours,  are  first  thought  of.  At  a  somewhat  later  period 
the  signs  of  pressure  on  the  cord  may  become  more  definite  and  localized,  and  the 
presence  of  a  localized  growth  may  be  diagnosed.  If  submitted  to  operation, 
a  diffuse  growth  of  the  pia  arachnoid  will  be  found  which  it  is  impossible  to 
remove. 

Since  the  growth  may  affect  almost  any  part  of  the  nervous  system,  it  is  easily 
understood  that  there  may  be  great  variations  in  the  characters  of  the  symptoms. 
Pain  is  frequently  felt,  and  may  be  one  of  the  most  distressing  symptoms.  Localized 
paralysis,  except  of  the  cranial  nerves,  is  rare.  General  wasting  of  the  limbs  takes 
place,  and  in  the  final  stages  the  child  passes  into  a  marasmic  condition. 

Morbid  Anatomy. — On  opening  the  cranial  cavity  and  spinal  canal,  a  diffuse 
growth  is  seen  covering  the  spinal  cord  and  surface  of  the  cerebellum  or  cerebrum, 
in  distribution  like  a  meningitis.  On  section  through  the  growth  and  subjacent 
nervous  tissue,  the  growth  is  seen  to  be  limited  to  the  membranes  on  the  surface, 
and  rarely  invades  the  substance  of  the  brain  or  spinal  cord.  The  growth  behaves 
in  every  respect  like  a  meningitis  of  infective  origin,  and  often  affects  the  posterior 
root  ganglion.  The  growths  are  of  a  sarcomatous  nature — small  round  cells  in  a 
rather  loose  meshwork  (Fig.  97). 

Diagnosis. — Diagnosis  is  only  possible  by  obtaining  the  cells  of  the  growth  in  the 
cerebro-spinal  fluid  withdrawn  by  lumbar  puncture,  and  the  absence  of  cells  will 
not  exclude  the  presence  of  a  growth. 
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VASCULAR  LESIONS  OF  THE  CENTRAL  NERVOUS  SYSTEM. 

Introduction. — Under  this  heading  are  included  such  conditions  as  are  due 
to  haemorrhage  from,  thrombosis  and  embolism  of,  the  cerebral  vessels. 

Hemorrhage  on  the  surface  or  into  the  substance  of  the  brain  is  commonly  due 
to  trauma  occurring  at  birth,  or  more  rarely  at  some  later  period  of  life.  It  may  be 
delayed  for  some  days  or  weeks  after  the  injury — so-called  "  Spat-apoplexie  "  (late 
apoplexy). 

Haemorrhage  either  into  or  on  the  surface  of  the   brain  may,  however,  occur 
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as  the  result  of  hooping-cough,  purpura,  broncho-pneumonia,  blood-diseases,  and 
general  infective  conditions,  such  as  endocarditis  and  B.  coli  cystitis.  It  may  occur 
as  the  result  of  sinus  thrombosis  (see  p.  805). 

Hemorrhage  due  to  birth  injury  is  in  part  dealt  with  under  Infantile  Hemi- 
plegia, but  it  frequently  gives  rise  to  general  rather  than  localized  signs.  There  is 
little  doubt  that  many  cases  of  intracranial  haemorrhage  occurring  at  birth  clear  up 
completely. 

The  haemorrhages  which  occur  with  hooping-cough  may  be  meningeal,  or  may 
be  of  a  punctiform  character,  scattered  throughout  the  substance  of  the  brain. 


Fig.  98. — -Brain  or  Infant,  showing  Large  Hemorrhage  into 
on  the  Surface  of  the  Left  Temporo-Sphenoidal  Lobe, 
Forceps  at  the  Time  of  Birth. 


the    Substance  and 
due    to    Injury  by 


They  may  give  rise  to  localized  symptoms,  or  the  child  may  gradually  pass  from  a 
drowsy  condition  into  one  of  coma  without  localized  weakness. 

A  condition  which  it  is  important  to  recognize  is  late  apoplexy,  in  which 
symptoms  do  not  develop  for  some  time  after  the  injury.  The  following  case, 
recorded  by  Miller,  illustrates  the  leading  features  :  A  child  was  struck  on  the 
head  with  a  stone.  She  complained  of  headache  and  was  a  little  drowsy,  but 
attended  school  on  two  days  in  the  following  week.     A  little  ptosis  of  the  eye 


Fig.  99. — Cerebral  Hemorrhage  occurring  in  a  Case  of  Infection  of  the 
Urinary  Tract  with  Bacillus  Coli. 

The  child,  who  had  been  treated  for  the  urinary  trouble  three  months,  and  was  apparently 
cured,  suddenly  had  a  series  of  fits,  developed  hemiplegia,  and  died  in  less  than 
twenty-four  hours.     (Dr.  Garrod's  case.) 
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Pig.  100. — Late  Apoplexy  :  Brain  of  a  Child  aged  Twelve,  showing  an  Area  of 
Softening  on  the  Inner  Side  of  the  Right  Temporo-Sphenoidal  Lobe,  Hemor- 
rhage FROM  WHICH  CAUSED  DEATH  OF  THE  CHILD  Six  WEEKS  AFTER  THE  ORIGINAL  INJURY. 

(From  photograph  kindly  lent  by  Dr.  A.  H.  Miller,  "Lancet") 
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was  noticed  on  the  fourth  day  after  the  accident,  and  by  the  seventeenth  day 
there  was  complete  paralysis  of  the  right  third  nerve.  At  the  end  of  another 
fourteen  days  the  child  was  much  better,  though  she  still  had  the  ocular  paralysis. 
She  continued  in  this  condition  till  six  weeks  after  the  injury,  when  she  suddenly 
cried  out,  became  unconscious,  and  died  on  the  following  day  without  regaining 
consciousness.  A  cavity  containing  blood-clot  was  found  on  the  under-surfaee  of 
the  right  temporo-sphenoidal  lobe,  and  it  was  from  this  softened  area  that  the 
haemorrhage  spread  over  the  surface  of  the  brain. 

The  cause  of  such  "  late  apoplexy  "  is  probably  due  to  rupture  of  a  vessel  taking 
place  in  an  area  of  necrotic  and  softened  brain  tissue. 


FlO.    101. — HEMORRHAGE   INTO   THE   MEDULLA   AND   FOURTH   VENTRICLE  CAUSED   BY  A  Fall. 

The  case  presented  symptoms  suggesting  a,  meningococcal  meningitis.  On  lumbar  puncture, 
blood-stained  fluid  only  was  obtained,  and  this  was  thought  to  be  due  to  puncture  of  a 
vessel.     Note  the  hemorrhage  in  the  ventricle  and  in  the  substance  of  the  medulla. 

Symptomatology. — The  symptoms  produced  by  haemorrhage  are  commonly 
of  sudden  onset,  but  it  has  been  shown  that  this  is  not  invariably  the  case,  and 
that  the  symptoms  may  not  arise  for  some  days,  or  even  weeks,  after  the  injury. 

The  symptoms  produced  by  haemorrhage  vary  according  to  the  situation  of  the 
lesion,  and  in  some  cases  may  closely  simulate  those  of  other  diseases — e.g.,  menin- 
gitis. 

No  detailed  description  of  the  symptoms  produced  by  hsemorrhage  will  he  given, 
for  they  vary  according  to  the  situation  of  the  lesion. 

Intraventricular  Haemorrhage  is  a  comparatively  rare  condition  in  childhood. 
It  occurs  in  birth  injuries,  and  is  not  invariably  fatal ;  for,  in  a  case  in  which  there 
was  evidence  of  such  a  haemorrhage,  the  cerebro-spinal  fluid  obtained  by  lumhar 
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puncture,  which  was  at  first  deeply  coloured  with  blood,  eventually  became  quite 
clear,  and  the  child  made  a  good  recovery.  Intraventricular  haemorrhage  may  be 
produced  by  rupture  of  a  vessel  in  puncture  of  the  lateral  ventricle  for  the  relief  of 
intraventricular  pressure.  Haemorrhages  may  also  oocur  in  cases  of  tuberculous 
meningitis  in  which  cerebral  softening  has  occurred,  and  a  vessel  subsequently 
given  way. 

Thrombosis  and  Embolism  of  the  Cerebral  Vessels. — Thrombosis  and  embolism 
of  the  cerebral  vessels  are  much  less  common  in  children  than  in  adults.  These 
conditions  may  follow  any  of  the  infective  diseases — diphtheria,  typhoid,  scarlet 
fever,  pneumonia  or  measles,  or  rheumatic  endocarditis. 

It  is  often  difficult  to  distinguish  between  a  primary  thrombosis  of  a  vessel 
and  one  which  is  secondary  to  an  embolus.     The  sudden  onset  of  symptoms  in 


flq.  102. — hemorrhage  into  lateral,  third,  and  fourth  ventricles,  and  along  the 
Ventral  Surface  of  the  Cord,  caused  by  Puncture  of  the  Lateral  Ventricle 
undertaken  for  the  relief  of  pressure. 

embolism  and  more  gradual  symptoms  in  thrombosis  may  in  some  cases  serve  to 
distinguish  the  two  conditions,  but  in  other  cases  no  such  distinction  can  be  drawn. 
Convulsions  occur  so  frequently  in  children  that  no  diagnostic  value  can  be  attached 
to  their  occurrence.  The  vessel  commonly  affected  is  undoubtedly  the  middle 
cerebral  artery,  giving  rise  to  hemiplegia,  hemianaesthesia,  hemianopia,  and  in 
some  cases  to  aphasia. 

An  interesting  group  of  cases  in  which  hemiplegia  is  associated  with  complete 
blindness  of  the  eye  of  the  opposite  side  has  been  described  by  Guthrie  and  Batten. 
Such  cases  are  due  to  a  blocking  of  the  ophthalmic  artery,  together  with  the  middle 
cerebral  vessel.  Such  a  lesion  can  only  occur  when  the  ophthalmic  artery  has  an 
abnormal  origin  from  the  middle  cerebral  artery.  It  is  possible  for  other  vessels 
to  become  thrombosed,  such  as  the  cerebellar  artery,  and  give  rise  to  acute  cerebellar 
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symptoms.     Such  cases  are  very  rare  in  comparison  to  thrombosis  of  the  cerebral 
vessels. 

After  the  immediate  effects  of  the  lesion  have  passed  off,  there  remains  a  more 
or  less  permanent  weakness,  which  usually  manifests  itself  by  hemiplegia.  Such  a 
condition  may  be  followed  by  fits  which  have  in  their  earlier  stages  the  characters 
of  a  Jacksonian  epilepsy.  Later  the  attacks  become  more  general,  with  complete 
loss  of  consciousness,  and  the  child  may  become  a  chronic  epileptic. 


Fig.  103. — Brain  from  a  Child,  aged  Ten  Months,  who  suffered  from  Congenital 
Morbus  Cordis  ;  Cerebral  Thbombosis,  possibly  due  to  an  Embolus,  occurred, 
and  gave  rise  to  rlght  hemiplegia. 

Pathology. — Little  need  be  said  with  regard  to  the  pathology  of  this  condition. 
Softening  occurs  in  the  distribution  of  the  vessels  affected.  The  products  of 
necrosis  gradually  become  absorbed,  and  a  cystic  condition  remains.  The  process 
is  essentially  the  same  as  that  which  occurs  in  the  adult. 

Diagnosis. — The  diagnosis  of  the  cause  of  intracranial  symptoms  in  childhood 
is  sometimes  most  difficult.  The  sudden  onset  of  symptoms  will  point  to  a  vascular 
lesion,  the  rapid  onset  to  an  inflammatory  lesion,  and  a  gradual  onset  to  a  neo- 
plasma  or  granuloma.  It  has  been  shown  that  a  vascular  lesion  may  have  a 
gradual  onset,  and  it  is  true  that  both  with  an  inflammatory  lesion  and  a  neoplasm 
the  onset  of  symptoms  may  be  sudden.  In  the  case  of  a  child  who  is  more  or  less 
unconscious,  who  presents  the  signs  of  a  hemiplegia,  and  has  had  convulsions, 
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vascular  lesions,  polio-encephalo-myelitis,  meningitis,  at  once  suggest  themselves  as 
probable  causes.  Meningitis  can  in  most  cases  be  excluded  by  the  examination 
of  the  cerebro-spinal  fluid,  but  there  remain  the  two  great  groups  in  which  the 
greatest  difficulty  arises.  Polio-encephalitis  should  not,  in  my  opinion,  be 
diagnosed  unless  the  onset  is  acute,  attended  by  fever  and  constitutional  symptoms, 
and  occurs  when  the  child  is  otherwise  in  good  health.  The  occurrence  of  the 
onset  of  the  illness  during  the  summer  months,  and  especially  at  a  place  where 
other  cases  of  polio-myelitis  are  taking  place,  strengthens  the  probability  of  a 
polio-encephalo-myelitis.  The  cerebral  symptoms  which  occur  in  the  course  of, 
or  during  convalescence  from,  acute  illness  are  commonly  due  to  thrombosis  of 
vessels  or  sinuses. 

Prognosis. — In  the  acute  stages  no  certain  prognosis  can  be  given  either  with 
regard  to  life  or  complete  recovery.  After  the  acute  stage  is  over  and  conscious- 
ness is  recovered,  something  may  be  judged  from  the  degree  of  the  paralysis.  In 
some  few  cases  recovery  is  complete  ;  in  most  cases  a  permanent  weakness,  more 
or  less  complete,  remains. 

Treatment. — During  the  acute  stage  but  little  can  be  done.  The  fits  can  and 
should  be  controlled  by  the  administration  of  bromide  and  chloral,  and  if  necessary 
by  chloroform.  After  the  acute  stage  has  passed,  local  treatment  to  the  limb  or 
limbs  paralyzed  should  be  undertaken.  The  placing  of  the  limbs  in  suitable 
splints  to  prevent  deformity  is  an  important  part  of  the  treatment,  together 
with  massage  and  exercises. 
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SINUS  THROMBOSIS. 

Introduction. — Thrombosis  may  take  place  in  any  of  the  cerebral  sinuses, 
but  most  frequently  occurs  in  superior  longitudinal  and  lateral  sinuses.  The 
inferior  longitudinal  sinus,  the  cavernous  sinus,  and  the  veins  of  Galen,  are  rarely 
thrombosed. 

jEtiology. — The  commonest  cause  of  thrombosis  of  the  longitudinal  sinus  is 
an  illness  which  gives  rise  to  great  wasting  and  feebleness,  such  as  enteritis,  pro- 
longed suppuration,  endocarditis,  cachexia,  and  hooping-cough.  Thrombosis  of 
the  lateral  sinus  commonly  occurs  in  association  with  middle-ear  and  mastoid 
diseases.  Thrombosis  of  the  other  sinuses  is  generally  associated  with  conditions 
of  sepsis  and  profound  asthenia. 

Some  cases  follow  shortly  after  operation  undertaken  for  conditions  which 
cannot  be  regarded  as  septic.  Thus,  in  three  out  of  twenty  cases  of  cerebral 
sinus  thrombosis  occurring  at  the  Children's  Hospital,  one  occurred  in  a  child  of 
four  years,  operated  on  for  the  radical  cure  of  hernia  ;  one  in  a  child  aged  nine 
weeks,  after  operation  for  pyloric  stenosis  ;  and  one  in  a  child  aged  two  and  a  half 
years,  after  removal  of  a  foot  of  the  large  intestine.  In  all  these  cases  thrombosis 
of  the  longitudinal  sinus  occurred. 
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Of  the  remaining  seventeen  cases,  fourteen  were  cases  in  which  some  infective 
condition  was  present — mastoid  disease,  appendicitis,  empyema,  tubercle,  and 
pyo-pericarditis.  The  three  other  cases  occurred  in  children  aged  three  weeks, 
eight  months,  and  fourteen  months,  respectively  ;  all  were  in  a  wasted  condition 
and  presented  symptoms  which  suggested  meningitis.  In  twelve  of  the  cases  the 
superior  or  inferior  longitudinal  sinus  was  thrombosed,  in  seven  the  lateral  sinus,  and 
in  one  the  cavernous.  The  thrombosis  of  the  veins  of  Galen  occurred  in  association 
with  thrombosis  of  other  sinuses.  It  is  clear  that  the  important  factor  in 
determining  thrombosis  is  the  presence  of  some  infective  condition. 

Symptomatology. — The  symptoms  to  which  thrombosis  of  the  cerebral  sinuses 
gives  rise  are  similar  to  those  of  meningitis.  The  child,  who  may  be  at  first  noisy 
and  irritable,  gradually  becomes  lethargic,  and  finally  comatosed.  The  tempera- 
ture commonly  runs  a  most  irregular  course,  often  rising  to  105°  to  106°  F., 
then  dropping  to  the  normal  level,  and  again  rising  to  a  high  degree.  Marked 
head  retraction  is  sometimes  seen,  but  in  many  cases  this  symptom  is  absent. 
Convulsions  frequently  occur,  and  are  followed  by  paralysis  and  rigidity  of  the 
limbs.  Squint  and  optic  neuritis  are  often  present.  (Edema  of  the  face  and 
eyelids,  and  proptosis  of  the  eyes,  are  symptoms  dependent  upon  the  situation 
of  the  thrombosis.  If  the  cavernous  sinus  is  thrombosed,  there  is  always  proptosis, 
oedema  of  the  eyelids  and  root  of  the  nose,  and  paralysis  of  the  ocular  muscles. 

The  examination  of  the  cerebro-spinal  fluid  is  of  considerable  diagnostic  value. 
In  cases  of  uncomplicated  thrombosis  the  fluid  is  clear,  flows  out  under  pressure, 
contains  no  organism,  a  faint  trace  of  albumin,  and  the  dextrose  reaction  is  present. 
Blood  may  be  present,  but  in  most  cases  it  is  not  present. 

In  cases  in  which  the  lateral  sinus  is  thrombosed  the  symptoms  are  more 
definite.  There  is  swelling  in  the  region  of  the  mastoid,  and  in  the  neck  the  hard 
and  tender  thrombosed  jugular  vessel  can  be  felt.  Before  actual  thrombosis  has 
occurred,  the  tenderness  of  the  mastoid,  the  irregular  temperature,  and  the  fulness 
in  the  neck,  would  suggest  that  inflammation  had  taken  place  around  the  vein, 
and  methods  should  be  adopted  to  prevent  the  spread  of  infection  and  formation 
of  a  thrombosis.  Even  when  a  thrombus  has  formed,  the  ligature  of  the  jugular 
below  the  thrombosis  will  prevent  a  general  infection. 

Pathology. — The  appearance  of  the  surface  of  the  brain  in  cases  of  thrombosis 
of  the  superior  longitudinal  sinus  is  most  striking.  The  large  veins  on  the  surface 
of  the  cortex  stand  out  as  hard  dark  cords.  In  some  cases  the  surface  of  both 
hemispheres  may  be  covered  with  blood,  but  more  frequently  some  one  part  of  the 
surface — either  the  frontal  or  occipital  region — is  covered  by  a  haemorrhage. 
If  the  inner  surface  of  the  dura  mater  be  examined,  the  large  and  distended  veins 
as  they  enter  the  longitudinal  sinus  are  seen,  and  the  clot  in  these  is  found  con- 
tinuous with  the  clot  in  the  sinus.  The  clot  in  the  sinus  is  sometimes  so  adherent 
to  the  wall  that  it  is  with  difficulty  detached  ;  in  very  acute  cases,  however,  it  can 
be  detached  without  any  difficulty.  The  clot  in  almost  every  instance  can  be  shown 
to  be  septic. 

In  those  cases  in  which  there  has  been  thrombosis  of  the  veins  of  Galen, 
there  is  considerable  softening  of  the  cerebral  substance  ;  whilst  on  section  of 
the  brain  numerous  dark  points,  due  to  thrombosis  of  the  smaller  vessels  and 
haemorrhage,  are  seen.  In  some  cases  haemorrhage  has  taken  place  within  the 
ventricles. 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM 


805 


Diagnosis. — The  diagnosis  of  thrombosis  of  the  cerebral  sinuses  is  often  a  diffi- 
cult matter.  In  the  case  of  the  lateral  and  cavernous  sinuses  the  difficulty  is  not 
so  great  as  with  the  other  sinuses,  for  they  give  rise  to  a  definite  set  of  symptoms  ; 
in  regard  to  the  former,  early  diagnosis  is  of  the  greatest  importance,  for  it  is 
by  the  removal  of  the  septic  matter  around  the  later? 1  sinus  that  extnesion  of  the 
thrombosis  can  be  prevented. 

In  cases  of  thrombosis  of  the  longitudinal  sinus  occurring  with  marasmus,  the 
symptoms  are  so  little  marked  that  the  diagnosis  is  often  not  made  during  life,  the 


Fig.  104. — Thrombosis  of  Superior  Longitudinal  Sinus. 

The  veina  leading  into  the  sinus  are  thrombosed,  and  there  is  extravasation  of  blood 
over  the  surface  of  the  cortex. 


infant  passing  from  a  condition  of  collapse  into  one  of  unconsciousness,  and  the 
thrombosis  of  the  sinus  is  only  found  at  post-mortem  examination. 

In  most  cases  the  real  difficulty  arises  in  the  diagnosis  of  sinus  thrombosis  from 
meningitis  and  intracranial  abscess.  Lumbar  puncture  and  the  examination  of 
the  cerebro-spinal  fluid  will  in  many  cases  clear  up  the  diagnosis,  but  there  will 
remain  a  group  of  cases  in  which  there  is  little  or  no  alteration  in  the  character  of 
the  cerebro-spinal  fluid,  and  such  cases  may  be  either  due  to  sinus  thrombosis  or 
abscess.  Optic  neuritis,  unilateral  or  bilateral  convulsions  or  paralysis,  irregular 
temperature,  may  be  present  in  both  conditions,  and  it  will  only  be  from  the  most 
careful  consideration  of  the  mode  and  character  of  onset  and  the  possible  source  of 
infection  that  a  correct  diagnosis  will  be  arrived  at. 
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Thrombosis  of  the  cerebral  sinuses  is  a  more  common  condition  in  early  child- 
hood than  intracranial  abscess. 

Prognosis. — Except  in  so  far  as  the  lateral  sinus  is  concerned,  it  may  be  said 
that  the  disease  is  invariably  fatal.  It  is  possible  that  some  cases  of  local  throm- 
bosis may  clear  up,  but  convincing  evidence  of  such  is  difficult  to  obtain.  Cases 
of  lateral  sinus  thrombosis,  if  only  diagnosed  early  and  suitably  treated,  should 
do  well. 

Treatment. — The  operative  treatment  of  thrombosis  of  the  lateral  sinus  has 
been  mentioned,  but  as  regards  detail  of  operation  reference  must  be  made  to  a 
surgical  work.  When  once  thrombosis  of  the  sinuses  has  taken  place,  it  is  doubtful 
if  its  progress  can  be  prevented.  In  those  cases,  however,  in  which  there  is  evidence 
of  venous  engorgement  and  failure  of  the  heart  (conditions  under  which  thrombosis 
is  known  to  occur),  it  is  probable  that  it  can  be  prevented  by  suitable  measures. 
For  the  sake  of  example,  in  a  case  of  severe  hooping-cough  with  dilated  right  heart- 
in  which  there  is  cyanosis  and  cerebral  symptoms,  such  as  spasmodic  jerking  of 
the  face  or  limbs,  venesection  should  be  performed  or  leeches  applied,  and  at  the 
same  time  stimulants  should  be  given. 

The  cases  which  occur  after  operation  are  most  difficult  to  avoid.  Most  have 
occurred  after  imperative  operations  undertaken  for  some  septic  condition,  but 
some  few  have  occurred  in  cases  in  which  there  was  no  such  imperative  demand. 

CEREBRAL  DIPLEGIA— CONGENITAL  SPASTIC  PARAPLEGIA- 
LITTLE'S  DISEASE. 

Under  this  title  are  included  a  great  group  of  cases  in  which  there  is  evidence  of  a 
bilateral  affection  of  the  cerebral  hemispheres.  The  term  is  essentially  a  clinical 
one,  for  it  brings  into  a  single  group  cases  which  have  an  entirely  distinct  path- 
ology. 

There  are  some  cases  due  to  the  arrest  of  cerebral  development  during  foetal 
life  (prenatal)  ;  there  are  others  due  to  changes  taking  place  at  birth,  either  from 
too  rapid  or  too  prolonged  delivery  (natal)  ;  there  are  others  in  which  the  vital 
endurance  of  the  neurons  is  defective,  either  from  intrinsic  or  extrinsic  causes 
(post-natal)  ;  and  in  some  of  these  cases  there  is  progressive  cerebral  degeneration. 

^Etiology. — The  causes  which  give  rise  to  these  defects  cannot  be  well  denned. 

In  the  first  group,  the  health  of  the  mother  during  pregnancy  would  certainly 
seem  to  be  an  important  factor,  but  it  cannot  account  for  the  majority  of  cases  of 
defective  development ;  and  on  careful  inquiry  in  such  cases,  the  mother's  health 
during  pregnancy  cannot  be  shown  to  have  been  in  any  way  impaired.  Syphilis, 
consanguinity,  inheritance,  undoubtedly  play  a  part. 

In  the  second  group,  injury  to  the  brain  at  birth  by  forceps  or  by  pressure  is 
generally  thought  to  be  the  great  factor  in  the  production  of  cerebral  diplegia, 
cerebral  haemorrhage  and  thrombosis  of  the  cortical  veins  being  the  direct  cause. 
How  far  this  factor  plays  a  part  in  the  production  of  the  disease  is  questionable, 
for  the  cases  are  not  investigated  pathologically  till  long  after  such  an  occurrence, 
and  all  trace  of  haemorrhage  may  have  disappeared.  It  is  a  notable  fact  that,  in 
many  cases  in  which  the  injury  is  attributed  to  damage  at  birth,  the  birth  has  been 
easy,  delivery  rapid,  and  the  child  small. 

The  third  group  of  cases,  in  which  the  disease  develops  after  birth,  are  due  to  a 
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degenerative  process  dependent  on  some  toxic  condition  or  defective  vital  endurance. 
As  an  instance  of  the  latter,  the  hereditary  and  family  spastic  paraplegia  may  be 
given  ;  of  the  former,  those  cases  of  diplegia  which  develop  after  meningitis  or  as 
the  result  of  congenital  syphilis. 

Symptomatology. — For  the  purpose  of  clinical  description,  cases  of  cerebral 
diplegia  will  be  divided  into  groups,  according  to  the  most  striking  features  which 
they  present.  It  must  not,  however,  be  assumed  that  all  cases  can  be  allocated 
to  any  one  group,  for  numerous  instances  occur  which  present  the  symptoms  of 
two  or  more  groups. 

The  following  groups  will  be  described  : 

1.  The  spastic  group,  with  generalized  rigidity. 

2.  The  "athetoid"  group. 

3.  The  choreic  group  ("  post-hemiplegic  chorea  "). 

4.  "  Perverse  movements  "  group. 


o. 


The  "  atonic  "  group. 


1.  The  Spastic  Group. — This  class 
of  case  is  characterized  by  general- 
ized rigidity.  This  feature  may  be 
noticed  soon  after  birth,  but  it 
comes  into  greatest  prominence  at 
the  time  of  life  when  the  child  first 
attempts  to  walk.  When  the  child 
is  placed  on  its  feet,  the  legs  become 
crossed,  owing  to  the  active  con- 
traction of  the  adductor  muscles  of 
the  leg,  and  on  attempted  progression 
the  pelvis  is  tilted  laterally  and  the 
knees  pressed  close  together.  The 
muscular  power  in  such  cases  is 
often  surprisingly  good.  The  knees 
may  be  in  a  flexed  or  extended 
position,  and  pes  equinus  or  pes 
cavus  may  be  present.  The  arms 
may  likewise  be  rigid,  extended,  and 
strongly  pronated,  but  as  a  rule  the 
arms  are  less  affected  than  the  legs. 
The  rigidity  may  affect  the  trunk 
and  neck,  and  the  condition  known 
as  a  "  spastic  face  "  may  be  present. 

It  is  usual  to  find  in  this  group 
that  the  knee-jerks  are  exaggerated, 
ankle  clonus  is  present,  and  the 
plantar  response  is  extensor  in  type  ; 
but  in  some  cases  the  rigidity  of  the 
legs  makes  it  most  difficult  to  obtain   either  the  knee  or  ankle  jerks. 

Considering  that  there  is  good  evidence  of  affection  of  the  pyramidal  tract,  it 
would  have  been  expected  that  the  abdominal  reflexes  should  be  absent.     Such, 


Fig.  105. — Cerebral  Diplegia  :  Child  At- 
tempting to  Walk,  and  showing  the 
Typical  Crossed -Legged  Progression. 

(From  a  photograph  kindly  lent  by  Dr.  James 
Collier. ) 
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however,   is  not  by  any  means  always  the  case,  and  many  children  with  spastic 
diplegia  show  active  abdominal  reflexes. 

2.  The  "Athetoid"  Group. — This  group  is  characterized  by  slow,  worm-like 
movements  which  occur  either  with  or  without  voluntary  movements.  The 
"  athetoid  "  movement  commonly  affects  the  arms  rather  than  the  legs,  but  may 

be  present  in  both.  The  same  characters 
are  seen  in  the  movements  of  the  face  and 
tongue,  and  give  rise  to  grimacing  and  an 
alteration  in  articulation.  The  "  athetoid  " 
movements  are  not  usually  present  at  birth, 
but  come  on  as  the  child  begins  to  develop, 
and  often  increase  in  the  later  years  of 
childhood. 

In  a  pure  case  of  athetosis  there  may  be 
no  weakness  of  muscles,  no  spasticity,  and 
no  alteration  of  reflexes,  such  as  suggest 
affection  of  the  pyramidal  tracts.  The 
knee-jerks  are  present,  there  is  no  ankle 
clonus,  and  the  plantars  are  flexor  in 
character.  In  many  of  these  cases  the 
intelligence  is  perfectly  good,  although  the 
movements  of  the  limbs  and  the  defective 
articulation  give  rise  to  the  impression  of 
mental  defect. 

3.  The  Choreic  Group. — The  movements 
in  this  group  are  similar  to  those  seen  in 
rheumatic  chorea,  which  were  well  de- 
scribed by  Sturges  as  "  exaggerated  fidgetive- 
ness."  In  some  cases  these  movements 
may  be  so  violent  that  it  is  impossible  to 
keep  the  child  in  an  ordinary  bed,  and 
special  arrangements  have  to  be  made  to 
protect  him  from  injury.  In  some  cases 
there  may  be  sharp,  short  contraction  of 
certain  muscles  like  a  myoclonus.  There 
is  as  a  rule  a  good  deal  of  alteration  in  the  mental  condition.  Convulsions  are  not 
uncommon,  and  the  choreic  movements  have  a  tendency  to  increase  from 
time  to  time.  It  is  sometimes  very  difficult  to  separate  cases  presenting  this 
choreic  movement  from  those  presenting  the  athetotic  on  the  one  hand,  and 
the  "  perverse  "  movement  on  the  other. 

4.  "  Perverse  Movement "  Group. — Under  this  heading  are  included  a  group  of 
movements  described  by  Collier  as  "  maladroitness."  The  movements  are  not 
typically  athetoid  or  choreic.  The  hand,  after  attempting  to  grasp  an  object, 
remains  fixed  in  that  position,  and  is  with  difficulty  relaxed.  There  is  often  a 
definite  intention  tremor  which  resembles  that  seen  in  disseminated  sclerosis. 
This  perverse  movement  may  give  rise  to  an  awkward  gait,  but  not  one  that  is 
either  choreic  or  athetoid. 


Fig.  106. — Cerebral  Diplegia  :  Photo- 
graph of  a  Child  suffering  from 
a  Progressive  Form  of  Cerebral 
Degeneration,  giving  rise  to  Rigid 
Extension  of  the  Limbs  and  Re- 
traction of  the  Head. 

(From  a  photograph  kindly  lent  by 
Dr.  James  Collier.) 
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There  are  certain  symptoms  which  may  occur  in  association  with  any  of  the 
groups  above  mentioned.  Mental  defect  may  be  met  with  in  any  form,  but  is 
certainly  more  common  in  the  spastic  paraplegia  and  in  the  choreic  group  than  in 
the  others.  Every  degree  of  mental  defect  may  be  found,  from  complete  idiocy 
to  feeble-mindedness  or  moral  perversion.  Speech  defects  are  common.  There 
may  be  complete  absence  of,  imperfect  or  delayed  development  of,  speech.  Blind- 
ness, either  cortical  or  due  to  optic  atrophy,  may  be  present,  and  this  may  be 
accompanied  by  nystagmus.  Various  forms  of  squint  may  be  met  with,  an  internal 
strabismus  being  the  most  common.  Dribbling  of  saliva  from  the  mouth  and 
difficulty  in  swallowing  solids  may  be  present.  Liquids  are  generally  easily 
swallowed.  The  attitude  which  the  limbs  and  trunk  assume  depends  upon  the 
muscles  affected.     Various  attitudes  have  been  described.     The  two  most  common 


Pig.  107.- — Bkain  of  Defective  Child,  showing  Microgyria  and  an 
Abnormal  Arrangement  of  the  Convolutions. 

It  will  be  noted  that  the  microgyria  is  especially  marked  in  the  occipital  lobes. 
In  such  cases  the  children  are  usually  blind. 

are — first,  that  in  which  the  limbs  and  trunk  are  flexed  ;  and,  second,  that  in  which 
there  is  rigid  extension  of  the  limbs  and  retraction  of  the  head. 

5.  The  "Atonic"  Group. — There  is  a  type  of  cerebral  diplegia  associated  with  great 
loss  of  tone  (hypotonia)  of  the  muscles,  so  that  the  limbs  can  be  placed  in  most 
abnormal  positions  in  relation  to  the  trunk — positions  similar  to  those  which  have 
been  described  in  myatonia  congenita.  This  condition  is  commonly  seen  in  associa- 
tion with  marked  mental  defect  and  an  atrophic  condition  of  muscles. 

Whether  such  a  condition  is  due  solely  to  a  lack  of  development  of  the  cerebrum, 
or  is  in  reality  a  manifestation  of  lack  of  development  of  other  portions  of  the  nervous 
system  and  muscles,  is  uncertain.  The  symptoms  closely  resemble  those  seen  in 
defects  of  muscular  development,  but  in  some  of  the  cases,  at  any  rate,  the  normal 
reaction  of  the  muscles  to  electrical  stimulation  is  such  as  to  suggest  that  there  is 
no  gross  defect  in  the  muscles  themselves,  and  the  condition  is  due  to  a  cerebral 
defect. 

Pathology. — As  the  clinical  manifestations  of  cerebral  diplegia  show  enormous 
variations,  so  do  the  morbid  conditions  which  give  rise  to  those  symptoms.  It  is 
easy  to  show  that  meningeal  and  cerebral  hseniorrhages  occur  at  birth  (see  Fig.  98). 


Fig.  108. — Cerebral  Diplegia  :  Brain  of  a  Child  with  Cerebral  Diplegia, 
showing  a  General  Atrophy  of^the^Cerebral  Cortex. 

The  brain  substance  was  unduly  firm  and  tough. 


Fig.  109. — Cerebral  Diplegia  :  Horizontal  Section  of  Brain  seen  in  Fig.  108,  showing 
the  Atrophy  of  the  Cerebral  Cortex  and  Compensatory  Dilatation  or  the 
Ventricles. 
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It  is,  however,  most  difficult  to  prove  in  the  later  cases  that  the  pathological  change 
is  due  to  haemorrhage  ;  in  fact,  the  condition  of  the  cerebral  hemisphere  in  many 
cases  renders  this  improbable. 

The  following  are  the  conditions  usually  found  : 

1.  Atrophic  Sclerosis. — The  con- 
dition most  frequently  found  in 
cases  of  cerebral  diplegia  is  a  wide- 
spread atrophic  sclerosis  of  the 
cortex.  The  convolutions  are 
shrunken,  and  the  sulci  between 
them  are  wide  and  deep.  This 
condition  may  affect  the  whole  of 
the  cerebral  cortex,  or  be  more  or 
less  limited  to  some  one  part.  On 
section  through  the  brain,  the 
wasted  condition  of  the  convolu- 
tions is  still  more  evident,  and  in 
stained  sections  the  absence  of 
medullated  fibres  is  striking.  The 
basal  ganglia  suffer  from  the  same 
lack  of  development  as  may  also 
the  brain-stem  and  spinal  cord. 
The  pyramidal  tracts  are  unde- 
veloped or  are  only  partly  medullated. 

2.  Arrested   Development  of  the 

cortex  accounts  for  some  cases    of 

diplegia.  Figs.  110  and  111  represent  such  a  condition.  It  is  unilateral  in  its  distri- 
bution, but  the  symptoms  which  the  child  presented  were  bilateral.  In  this  case  the 
development  of  the  cortex  was  arrested  in  the  fifth  to  sixth  month  of  foetal  life. 

Fig.  112  represents  a  condition 
of  defective  development  in 
which  some  parts  of  the  cortex 
are  normally  developed,  whilst 
others  are  entirely  absent. 

3.  Occlusion      of     Cerebral 

Vessels  in  intra-uterine  life  is  a 
cause  of  hemiplegia  and  diplegia. 
Fig.  113  shows  a  condition  of 
the  hemisphere  due  to  oblitera- 
tion of  the  middle  cerebral  vessels 
in  intra-uterine  life. 

4.  The     Various     Forms    of 

Meningitis  which  may  give  rise 
to  diplegia  are  dealt  with  under  the  heading  Meningitis.  Syphilis  as  a  cause  of 
diplegia  is  dealt  with  in  the  chapter  on  Syphilis  of  the  Nervous  System. 

Diagnosis. — The  diagnosis  of  cerebral  diplegia  is  not  as  a  rule  difficult.  The 
spastic  condition  of  the  limbs  and  the  crossed-legged  progression  give  a  clinical 
picture  which  is  distinctive.     There  are,  however,  cases  in  which  the  symptoms 


Fig.  110. — Cerebral  Diplegia:  Brain  of  an 
Infant  aged  Seven  Months,  showing  Arrest 
of  Development  of  the  Left  Hemisphere 
about  the  Sixth  Month  of  Fcetal  Life. 


Fig.  111. — Cerebral  Diplegia  :  Lateral  View  of 
the  Above  Hemisphere,  showing  the  Primitive 
Condition  of  the  Convolutions. 


Fig.  112. — Cerebral  Diplegia  :  Brain  of  Infant,  showing  One  Form  of 
Cerebral  Defect  met  with  in  this  Condition. 

Note  the  deficiency  of  the  cerebral  cortex,  and  the  exposure  of  the  basal  ganglia,  the  lateral 
ventricles,  and  the  choroid  plexuses.  The  defect  was  bilateral,  though  not  quite  sym- 
metrical. 


Fig.  113. — Infantile  Hemiplegia  :  Beats  op  an  Infant,  aged  Five  Months, 
who  suffered  from  Bight  Hemiplegia  from  the  Time  op  Birth. 

The  whole'offthe  cortex  supplied  by  the  middle  cerebral  vessel  was  in  a  sponge-like  condition. 
The  middle  cerebral  vessel  was  represented  by  a  hard  cord,  but  it  was  impossible  to  say 
whether  the  condition  had  occurred  during  intra-  or  extra-uterine  life. 
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are  by  no  means  so  marked,  and  a  slight  spasticity  of  the  legs,  with  increased  knee- 
jerks,  ankle  clonus,  and  extensor  response,  may  suggest  a  spinal  rather  than  a 
cerebral  lesion.  The  absence  of  pain,  of  anaesthesia,  and  the  presence  of  increased 
arm-jerks  and  an  active  facial  reflex,  would  point  to  a  cerebral  rather  than  a  spinal 
lesion.  Tumours  of  the  pons  may  give  rise  to  symptoms  resembling  those  of 
diplegia  ;  but  the  occurrence  of  paralysis  of  some  one  or  more  of  the  cranial  nerves 
generally  serves  to  give  the  correct  diagnosis,  apart  from  headache  and  vomiting, 
which  usually  accompany  intracranial  tumours. 

The  cases  with  choreic  and  perverse  movements  are,  when  first  seen,  difficult 
to  distinguish  from  ordinary  rheumatic  chorea,  and  it  is  only  by  noting  the  per- 
sistence of  the  movements  associated  with  the  mental  defect  that  a  correct  diagnosis 
can  be  made. 

The  movements  of  some  cases  resemble  those  seen  in  disseminated  sclerosis 
in  the  adult ;  but  since  disseminated  sclerosis  is  a  disease  almost  unknown  in  child 
life,  the  differential  diagnosis  need  not  be  considered. 

Prognosis. — There  is  one  class  of  case  in  which  the  symptoms  are  slowly  and 
steadily  progressive,  and  in  these  nothing  can  be  done  to  arrest  the  progress. 
There  is  another  and  larger  class  in  which  there  is  no  tendency  for  the  disease  to 
progress,  and  in  these  cases  much  can  be  done  to  relieve  the  symptoms,  so  that 
improvement  steadily  takes  place.  The  cases  with  athetosis  and  perverse  move- 
ments seldom  improve  ;  they  remain  in  exactly  the  same  condition  for  years,  and 
it  is  wonderful  how  much  they  can  perform,  in  spite  of  their  physical  disabilities, 
so  long  as  the  mental  condition  is  normal. 

It  is  probable  that  many  of  the  cases  of  cerebral  diplegia  in  infants  die  either 
from  inanition  or  from  some  intercurrent  disease.  The  writer  has  observed  infants, 
in  whom  during  life  there  was  no  sign  of  visceral  disease,  steadily  waste  in  spite  of 
the  greatest  care  with  regard  to  diet  and  surroundings,  and  on  post-mortem  examina- 
tion cerebral  defect  alone  was  found. 

Treatment. — The  treatment  of  a  case  of  cerebral  diplegia  is  important.  Those 
cases  which  are  most  amenable  to  treatment  are  the  slightly  spastic  cases.  Massage, 
passive  and  active  movements,  hot  baths,  and  extension,  will  do  much  to  correct 
deformity  and  reduce  the  spasms. 

After  as  much  as  possible  has  been  accomplished  by  these  methods,  tenotomy, 
tendon  lengthening,  and  stretching,  should  be  resorted  to  ;  but  it  is  important  not 
to  omit  the  other  methods  of  treatment  mentioned  above  after  the  tenotomies 
have  been  performed. 

Section  of  the  posterior  roots  has  been  advocated  and  tried  in  these  cases  by 

Forster.     In  selected  cases  the  operation  has  given  good  results,  but  they  need  to 

be  most  carefully  selected.     The  cases  most  suitable  for  this  operation  are  those 

in  which  there  is  considerable  spasticity,  and  in  which  the  power  of  movement  and 

mental  condition  are  good.     The  roots  which  the   operator   usually   selects   to 

divide  are  the  second,  third,  and  fifth  lumbar,  and  the  second  sacral,  on  both  sides. 

It  is,  however,  not  an  easy  matter  to  separate  off  the  roots,  and  none  of  the  methods 

of  identifying  them  are  altogether  reliable.     The  mortality  as  direct  result  of  the 

operation  is  considerable. 
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INFANTILE  HEMIPLEGIA. 

Infantile  hemiplegia  stands  in  close  relation  to  many  cases  of  cerebral  diplegia, 
and  the  same  factors  are  causative  in  both  conditions.  There  is,  however,  one 
cause  of  cerebral  diplegia  which  is  not  a  cause  of  infantile  hemiplegia,  and  that  is 
progressive  cerebral  degeneration. 

Under  the  term  "  infantile  hemiplegia  "  may  be  included  all  cases  of  hemiplegia 
in  infants  due  to  a  cerebral  lesion.  It  is  not  intended,  however,  in  this  section  to 
deal  with  those  cases  of  hemiplegia  in  infants  which  are  due  to  a  vascular  lesion 
occurring  after  the  time  of  birth,  nor  with  cases  which  may  be  due  to  a  polio- 
encephalo-myelitis.  These  have  been  dealt  with  under  the  heading  of  Vascular 
Lesions  and  Poliomyelitis.  Hemiplegia  due  to  meningitis  and  to  intracranial 
tumours  will  also  be  found  under  their  respective  sections.  Having  thus  narrowed 
down  the  scope  of  this  section,  the  causes  which  produce  infantile  hemiplegia  may 
be  shortly  stated. 

^Etiology. — Defects  in  the  cerebral  development  of  one  hemisphere  are  a  cause 
of  infantile  hemiplegia.  Such  defects  may  be  an  agenesis  of  the  cortex,  an  arrest 
of  development,  a  porencephaly.  Instances  of  such  have  already  been  given 
under  the  section  Cerebral  Diplegia. 

Natal  and  Prenatal  Haemorrhages  may  be  caused  by  prolonged  labour,  too 
rapid  delivery,  and  pressure  of  forceps.  These  hsemorrhages  are  commonly  situated 
on  the  surface  of  the  brain,  but  may  involve  the  hemispheres,  and  in  some  cases  the 
haemorrhages  may  be  intraventricular. 

Intra-uterine  Thrombosis  and  Embolism  of  the  cerebral  vessels  is  a  rare  cause 
of  infantile  hemiplegia. 

Symptomatology. — The  hemiplegias  of  the  infant  show  the  same  clinical 
variations  as  the  diplegias — viz.,  a  spastic,  an  athetotic,  a  choreic,  and  "  perverse 
movement  "  type.  The  spastic  variety  is  the  common  one  ;  the  athetotic,  choreic, 
and  "  perverse  movement "  types  are  rarely  seen  during  the  first  years  of  life, 
and  only  become  manifest  as  the  pyramidal  tracts  become  developed.  In  some 
cases  the  hemiplegia  is  of  the  flaccid  variety  in  the  earliest  stage. 

During  infancy  the  paralysis  manifests  itself  by  the  inability  to  move  the  para- 
lyzed side,  whilst  the  movements  on  the  other  side  are  free.  As  the  child  grows, 
it  is  usually  late  in  learning  to  walk,  and,  when  it  does  so,  drags  the  leg  and  holds 
the  arm  in  a  flexed  and  adducted  position  to  the  side  affected.  In  some  cases 
the  arm  is  thrown  about  in  a  disorderly  manner  during  the  attempt  to  walk. 

The  face  may  show  some  weakness,  and  there  may  be  dribbling  from  the  side 
of  the  mouth.  The  development  of  speech  may  be  delayed,  and  remain  in  com- 
plete abeyance  if  the  hemiplegia  is  on  the  right  side.  Mental  defects  are  not  in- 
frequent. The  limbs  on  the  hemiplegic  side  may  sometimes  be  smaller  than  those 
on  the  sound  side. 

The  knee-jerks  and  ankle- jerks  on  the  paralyzed  side  are  usually  increased, 
ankle  clonus  may  be  present,  and  the  plantar  will  give  an  extensor  response. 
The  abdominal  reflex  is  commonly  present  on  the  hemiplegic  side,  a  condition  con- 
trary to  that  which  might  be  expected. 

In  some  cases,  and  more  especially  those  in  which  athetotic  movements  are 
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present,  the  deep  reflexes  may  be  unaltered,  and  the  plantar  may  give  a  flexor 
response.  Such  reflexes  would  indicate  that  the  lesion  producing  the  hemiplegia 
lies  outside  the  pyramidal  tract.  Children  with  infantile  hemiplegia  are  very 
liable  to  become  epileptic,  and  in  the  first  instance  such  attacks  may  be  Jacksonian 
in  type. 

Pathology. — The  pathology  has  already  been  discussed  under  the  heading 
Diplegia. 

Diagnosis. — Little  difficulty  presents  itself  in  the  diagnosis  of  infantile  hemi- 
plegia after  the  first  few  weeks  of  life.  A  spinal  haemorrhage  in  the  cervical  region 
may  give  rise  to  a  hemiplegia,  but  in  such  a  case  the  paralysis  of  the  arms  is  not  of 
a  spastic  type,  and  other  symptoms,  such  as  crossed  analgesia  and  paralysis  of  the 
sympathetic  on  the  side  of  the  hemiplegia,  giving  rise  to  pupil  and  eye  symptoms, 
may  be  present,  and  render  the  diagnosis  clear. 

Prognosis. — The  prognosis  in  most  cases  of  infantile  hemiplegia  is  unfavour- 
able so  far  as  complete  recovery  is  concerned.  Many  cases,  however,  develop  a 
considerable  amount  of  power  in  the  leg,  but  the  arm  commonly  remains  much 
paralyzed. 

In  those  cases  in  which  epilepsy  develops  the  outlook  is  most  unfavourable  ; 
the  child  gradually  passes  into  a  degenerate  condition  with  mental  impairment. 

Treatment. — Massage  and  passive  movements  are  of  the  greatest  use  in  prevent- 
ing the  rigidity  and  promoting  movement  in  the  paralyzed  limbs.  Tenotomies  may 
be  of  service  in  those  cases  in  which  contraction  of  muscles  has  taken  place,  but  the 
judicious  use  of  suitable  splints  will  in  many  cases  avoid  the  necessity  for  such 
operations.  Section  of  the  posterior  roots  has  been  advocated,  and  some  successes 
have  been  recorded,  but  the  writer  has  had  no  personal  experience  in  cases  of 
hemiplegia,  and  the  operation  could  only  be  of  service  when  there  was  considerable 
spasticity. 

HYDROCEPHALUS. 

Hydrocephalus  may  be  due  to  an  accumulation  of  fluid  within  the  ventricles 
(internal  hydrocephalus),  or  to  fluid  between  the  membranes  and  the  brain  (ex- 
ternal hydrocephalus).  External  hydrocephalus  is  a  rare  condition,  and  only 
seen  in  conjunction  with  defective  development  of  the  brain. 

^Etiology. — The  causes  of  internal  hydrocephalus  are  numerous,  and,  though 
it  is  convenient  for  the  purposes  of  description  to  regard  hydrocephalus  as  a  disease, 
it  is  in  truth  only  a  symptom  of  many  diseases.  Syphilis,  congenital  defects  in 
development, infective  conditions  producing  meningitisor  ependymitis,  and  tumours, 
are  the  chief  causative  factors.  Enlargement  of  the  lateral  ventricles  takes  place 
in  various  degenerative  conditions  of  the  brain.  Such  conditions  should  not  be 
designated  "hydrocephalus." 

Congenital  Hydrocephalus  is  due  to  an  abnormal  secretion  of  the  cerebro-spinal 
fluid  by  the  choroid  plexuses,  or  to  an  intra-uterine  meningitis  or  ependymitis. 
If  the  process  has  begun  some  time  before  birth,  the  resulting  hydrocephalus  is 
probably  so  great  that  delivery  is  impossible  without  destruction  of  the  head. 
In  other  cases  the  head  may  be  obviously  hydrocephalic  at  birth  ;  in  others,  again, 
it  may  appear  normal  during  the  first  few  days,  weeks,  or  even  months,  of  life, 
and  then  begin  to  enlarge. 
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Acquired  Hydrocephalus  may  be  due — 

1.  To  an  acute  or  chronic  aSection  of  the  ependyma  and  the  choroid  plexuses. 

2.  To  mechanical  causes  which  prevent  the  normal  flow  of  the  cerebro-spinal 

fluid  from  the  ventricles  into  the  subarachnoid  space.     These  causes  may  be 

Meningitis,  especially  when  situated  in  the  region  of  the  fourth  ventricle  ;  tumours 
of  the  base  of  the  brain,  of  the  pineal  gland  and  brain  stem ;  and  inflammatory 
conditions  of  the  ependyma,  which  give  rise  to  blocking  of  the  passages  between 
the  various  cisterns  of  the  brain. 

Symptoms. — The  enlargement  of  the  head  is  the  characteristic  symptom  of 
hydrocephalus.  In  infants  and  young  children  the  sutures  of  the  cranium  separate, 
and  the  bone  becomes  absorbed,  so  that  "  windows  "  of  membrane  are  formed  in 
the  middle  of  the  cranial  bones,  and  a  condition  of  craniotabes  is  produced, 


Fig.  114. — Hydkocephalus  as  the  Result  op  Meningococcal  Meningitis. 

Note  the  dilatation  of  the  lateral  and  third  ventricles.     In  this  case  the  block  occurred  in  the 

region  of  the  fourth  ventricle. 


In  many  of  these  cases  the  child  seems  to  suffer  no  headache,  does  not  vomit, 
and  has  no  paralysis  ;  this  absence  of  signs  of  intracranial  pressure  is  due  to  the 
fact  that  the  sutures  easily  separate.  As  the  head  increases  in  size,  the  forehead 
becomes  more  prominent,  the  eyes  become  turned  downwards,  and  the  sclerotic  is 
exposed  above  the  cornea.  This  downward  displacement  of  the  eye  is  sometimes 
so  marked  that  the  pupil  is  eventually  covered  by  the  lower  lid,  and  in  order  to  see 
the  child  has  to  pull  down  the  lower  lid.     This  is  well  shown  in  Fig.  115. 

Percussion  of  the  hydrocephalic  head  will  often  give  a  note  having  a  tympanitic 
quality. 

The  eye  symptoms  are  numerous  and  varied.  Optic  atrophy  may  occur,  and 
complete  blindness.     On  the  other  hand,  vision  may  be  perfectly  good.    Optic 
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neuritis  rarely  occurs.    Nystagmus  is  frequently  present,  and  may  be  lateral, 
vertical,  or  rotatory.     Squint  from  ocular  paralysis  often  is  present. 

Any  of  the  other  cranial  nerves  may  be  paralyzed  either  on  one  or  both  sides. 
The  presence  of,  and  the  progressive  nature  of,  such  symptoms  may  give  rise  to 
the  suggestion  that  the  child  is  suffering  from  a  cerebral  tumour,  when  in  reality 
only  hydrocephalus  is  present.  In  addition  to  the  paralysis  of  the  cranial  nerves, 
there  may  be  symptoms  due  to  involvement  of  the  pyramidal  and  cerebellar 
tracts. 

The  child  may  exhibit  a  spastic  condition  of  arms  and  legs,  with  increased  knee- 
jerks,  ankle  clonus,  and  slow  extensor  response  of  the  plantars  ;  or  the  child  may 
show   a    considerable    amount    of 
ataxia  of  the  arms  and  legs,  with 
a    hypotonic     condition    of     the 
limbs. 

Chronic  Cases. — In  those  cases 
in  which  there  is  chronic  hydro- 
cephalus, the  most  marked  feature 
is  usually  periodic  attacks  of 
severe  headache  and  vomiting. 
Such  attacks  may  occur  at  long 
intervals,  and  may  last  for  from 
twenty-four  to  forty-eight  hours, 
during  which  time  the  patient  is 
prostrate.  In  the  intervals  the 
patient  may  be  in  every  way 
normal,  or  may  show  some  mental 
defect  and  some  slight  paralytic 
signs.  The  cerebro- spinal  fluid 
from  a  case  of  hydrocephalus  may 
vary  greatly,  both  in  regard  to  its 
appearance  and  its  cytological  and 
chemical  characters.  The  fluid  may 
be  perfectly  normal  even  when 
removed  in  large  amounts. 

In  other  cases  the  fluid  may 
appear  of  a  yellow  colour,  and  may 
clot  spontaneously  immediately  after  withdrawal.  Such  a  fluid  always  con- 
fabs a  large  amount  of  albumin,  and  has  the  characters  of  an  inflammatory 
exudation. 

In  other  cases  the  fluid  may  appear  clear,  but  contain  an  excess  of  albumin, 
and  on  cytological  examination  may  show  an  increased  number  of  leucocytes, 
either  lymphocytic  or  polymorphic  in  character. 

In  some  cases  a  large  amount  of  fluid  can  easily  be  obtained  ;  in  other  cases  only 
a  few  drachms  will  flow.  When  only  a  small  amount  is  obtainable,  it  is  suggestive 
that  the  hydrocephalus  is  due  to  a  block  of  the  foramina  around  the  fourth  ventricle, 
or  to  a  block  in  the  iter  between  the  third  and  fourth  ventricles,  or  to  a  block  in 
the  third  ventricle  itself.  In  those  cases  in  which  there  is  free  communication 
between  the  ventricles  and  the  other  reservoirs  of  cerebro-spinal  fluid  a  large  amount 
of  fluid  is  usually  obtainable. 

62 


Pig.  115. — Chronic  Hydrocephalus  :  Photograph 
or  a  Child  with  so  much  Downward  Displace-' 
ment  of  the  eyeball  that  vlsion  was  only 
possible  by  pulling  down  the  lower  llds  ; 
this  Action  the  Child  had  learnt  to  perform. 

(Photograph  kindly  supplied  by  Mr. 
Templeton.) 


818 


DISEASES  OF  CHILDREN 


Pathology. — Hydrocephalus  is  sometimes  purely  due  to  mechanical  obstruc- 
tion, sometimes  to  inflammatory  conditions  of  the  ependyma,  sometimes  to  a  per- 
verted action  in  the  secretion  of  the  choroid  plexus  and  the  failure  of  absorption. 
A  discussion  on  the  relative  importance  of  these  various  factors  does  not  come 
within  the  scope  of  this  book. 

The  condition  found  on  post-mortem  examination  is  a  dilatation  of  the  lateral 
ventricles  with  thinning  of  the  cortex.  In  some  cases,  when  the  head  has  grown 
to  an  enormous  size,  the  cortex  may  be  thinned  to  less  than  one-eighth  of  an  inch. 
The  corpus  callosum  is  so  thin  that  it  is  represented  only  by  a  delicate  membrane, 


Fig.  110. — Hydrocephalus  starting  Three  Months  after  Birth,  with  Hypertrophy  or 

the  Choroid  Plexuses. 

The  condition  was  associated  with  other  defects  in  the  development  of  the  cerebral  cortex. 
The  choroid  plexus  weighed  6'5  grammes  ;  the  normal  plexus  weighs  0'78  gramme. 


which  almost  always  ruptures  on  removal  of  the  brain  from  the  cranium  (unless 
this  is  done  under  water),  and  the  velum  interpositum  no  longer  exists.  The 
third  ventricle  and  the  iter  between  the  third  and  fourth  ventricle  may  be  dilated, 
and  the  fourth  ventricle  and  the  cerebellar  ventricle  may  also  be  distended ;  but 
the  distension  of  these  depends  upon  the  cause  of  the  hydrocephalus. 

The  choroid  plexuses  are  almost  always  firm,  often  matted  together,  sometimes 
cystic,  and  no  longer  have  their  normal  soft,  seaweed-like  appearance  when  floated 
out  in  water.  Sometimes  they  are  greatly  enlarged,  it  may  be  to  six  or  seven  times 
their  normal  size  (Fig.  116). 
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The  ependyma  is  sometimes  thickened  and  of  yellow  and  granular  appearance, 
but  in  cases  of  simple  dilatation  does  not  appear  abnormal. 

Diagnosis. — The  diagnosis  of  hydrocephalus  is  generally  self-evident.  The 
cause  of  the  hydrocephalus  is  a  matter  much  more  difficult  to  determine.  The 
examination  of  the  cerebro-spinal  fluid  withdrawn  by  lumbar  puncture  will  some- 
times assist  the  diagnosis. 

In  some  cases  hydrocephalus  may  be  present  without  any  marked  enlargement 
of  the  head,  and  in  such  cases  the  diagnosis  must  be  based  on  the  periodic  attacks 
of  headache  and  vomiting  in  association  with  physical  signs  dependent  on  the 
increase  of  pressure. 

The  apparently  large  head  of  the  rickety  child,  the  bossed  head  of  a  congenital 
syphilitic,  the  large  head  of  a  cretin,  of  an  achondroplasiac,  or  of  a  cranio -cleido- 
dysostosis,  should  not  be  confused  with  the  globular  head  of  a  true  hydrocephalus. 

Prognosis. — The  general  outlook  for  a  case  of  hydrocephalus  is  bad ;  on  the 
other  hand,  a  few  cases  have  done  well  under  a  variety  of  forms  of  treatment. 

Much  will  depend  on  the  cause  of  the  hydrocephalus  and  the  age  at  which  it 
occurs. 

Treatment. — Lumbar  puncture  is  necessary  for  diagnostic  purposes  as  to 
the  cause  of  hydrocephalus,  and  it  is  in  some  cases  the  best  and  most  rational 
method  of  treatment. 

In  some  cases  the  fluid  in  the  ventricles  may  be  drawn  off  by  lumbar  puncture, 
and  after  a  certain  number  of  tappings  the  fluid  may  no  longer  tend  to  accumulate. 
At  first  the  fluid  should  be  drained  off  every  three  days,  later  on  once  a  week,  and 
then  at  longer  intervals.  The  quantity  removed  will  depend  partly  on  the  con- 
dition of  the  child,  and  partly  on  the  pressure  under  which  the  fluid  exists  in  the 
cerebro-spinal  system.  The  maximum  amount  that  has  been  removed  at  one 
time  under  the  writer's  care  is  20  ounces  ;  but  in  most  cases  not  more  than  1£  ounces 
should  be  removed  on  the  first  occasion,  and  only  this  amount  if  the  child  shows 
no  sign  of  respiratory  distress. 

The  inunction  of  mercury  may  be  of  service.  Iodide  of  potassium  should  be 
given  in  doses  of  5  to  10  grains  every  four  hours.  Many  children  stand  this  quite 
well ;  others  will  not  tolerate  the  drug  by  the  mouth,  and  in  such  cases  iodopin 
(TTl  x.-xx.)  should  be  given  hypodermically  once  a  day.  The  injection  of  sub- 
stances into  the  cerebro-spinal  canal  may  be  tried  ;  some  of  them  apparently  do  no 
harm,  among  which  may  be  mentioned  normal  horse  serum  and  0-5  per  cent,  solu- 
tion of  protargol.     The  injection  of  iodine  is  dangerous. 

It  has  been  stated  that  the  fluid  removed  from  a  pleural  effusion  and  injected 
under  the  skin  has  led  to  the  absorption  of  the  effusion.  Such  a  method  might 
be  tried  in  those  cases  of  hydrocephalus  which  could  be  shown  to  be  due  to 
inflammatory  conditions. 

Operations  of  various  kinds  have  been  performed  in  cases  of  hydrocephalus, 
and  several  methods  have  been  suggested  for  draining  the  intraventricular  fluid 
into  the  subarachnoid  space.  Many  of  these  operations  have  been  fatal,  and  are 
unrecorded  ;  some  few  have  been  successful,  and  are  recorded.  Stiles  has  ligatured 
the  carotids  in  some  cases. 

Some  of  these  operations  have  been  successful  so  far  as  the  preservation  of  life 
is  concerned,  but  the  mental  impairment  which  has  remained  is  very  consider- 
able.   Quite  recently,  however,  a  case  has  been  recorded  by  Bruce  and  Cotterill 
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in  which  complete  recovery  followed  the  opening  of  the  fourth  ventricle.  In  this 
case  the  mental  dulness,  the  physical  weakness,  and  the  defect  in  vision,  were  so 
considerable  that  recovery  was  considered  unlikely. 

It  is,  of  course,  useless  to  operate  in  the  region  of  the  fourth  ventricle  if  the 
block  be  higher  up,  and  it  is  a  matter  of  the  greatest  difficulty  to  decide  at  what 
point  the  block  which  causes  the  hydrocephalus  may  be  situated. 

REFERENCE. 
Lancet,  1911,  i.  1527. 


H  MM  ATOMY  ELI  A,   HYDROMYELIA,   SYRINGOMYELIA,  AND 
CENTRAL  GLIOMATOSIS. 

Hsematomyelia — haemorrhage  into  the  substance  of  the  spinal  cord — is  a  con- 
dition which  has  been  shown  by  Spencer  to  be  not  infrequently  present  in  associa- 
tion with  haemorrhages  in  other  situations  in  new-born  infants.  It  is  probably 
due  to  traction  on  the  child  at  the  time  of  birth.  Haematomyelia  commonly  occurs 
in  the  cervical  region  of  the  cord. 

If  the  child  survives,  the  spinal  lesion  may  give  rise  to  the  typical  Brown- 
Sequard  syndrome — viz.,  loss  of  power  on  the  one  side,  and  loss  of  sensation  to 
painful  stimuli  on  the  opposite  side  of  the  body  or  to  a  complete  paraplegia.  If 
the  lesion  is  in  the  lower  cervical  segments,  paralysis  of  the  sympathetic,  as  evidenced 
by  ptosis  and  failure  of  the  pupils  to  dilate  to  shade  on  the  side  of  the  paralysis, 
may  be  present. 

Some  of  the  "  birth  palsies  "  may  be  accounted  for  by  injury  to  the  spinal  cord 
either  alone  or  in  association  with  an  injury  to  the  roots  of  the  brachial  plexus. 
The  diagnosis  between  such  is  impossible,  and  can  only  be  revealed  by  post-mortem 
examination,  as  in  the  case  recorded  by  Boyer. 

Symptomatology. — The  following  case,  recorded  by  Beevor,  illustrates  the 
effect  of  spinal  haemorrhage  : 

The  child  was  the  fourth  of  four  children  ;  the  birth,  a  breech  presentation, 
was  difficult,  and  labour  lasted  twelve  hours.  Immediately  after  birth  the  legs 
were  noticed  to  be  paralyzed,  and  the  right  arm  was  also  paralyzed.  The  child, 
on  examination  when  six  weeks  old,  was  normal  so  far  as  the  cranial  nerves  were 
concerned.  The  left  arm  could  be  moved  normally,  but  the  right  was  rigidly 
extended  and  adducted  to  the  chest  wall.  The  legs  were  flexed.  The  knee-jerks 
were  absent.  There  was  paralysis  of  the  abdominal  and  thoracic  muscles.  There 
was  loss  of  sensation  to  the  level  of  the  second  dorsal  segment.  The  child  lived  till 
the  age  of  fifteen  weeks,  and  on  post-mortem  examination  a  cavity,  representing 
an  old  haemorrhage  into  the  spinal  cord,  was  found  in  the  cervical  and  thoracic 
region.  The  paralysis  of  the  right  arm  was  probably  due  to  injury  of  the  right 
brachial  plexus,  the  position  being  produced  by  the  overaction  of  the  irritated 
but  unparalyzed  muscles. 

Herbert  Spencer  found  that,  out  of  forty-four  cases  of  visceral  haemorrhages  in 
stillborn  children  in  which  the  spinal  cord  was  examined,  haemorrhage  occurred 
in  thirty  cases.  Of  these,  in  twenty-one  it  was  found  outside  the  theca  ;  in  two 
between  the  dura  and  arachnoid  ;  in  six  in  the  arachnoid  ;  in  three  beneath  the  pia 
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mater  ;  in  four  in  the  anterior  cornea  ;  in  one  in  Goll's  column  ;  and  in  only 
one  into  the  whole  thickness  of  the  cord.  As  Beevor  points  out,  it  must  be 
a  rare  thing  for  a  child  with  such  an  extensive  lesion  of  the  cord  as  here  presented 
to  live. 

Hydromyelia. — Hydro myelia,  or  dilatation  of  the  central  canal  of  the  spinal 
cord,  occurs  most  frequently  in  association  with  a  spinal  bifida  or  occipital  menin- 
gocele. It  occurs  also  in  association  with  some  cases  of  hydrocephalus  of  a  con- 
genital origin.  It  is  occasionally  found  post  mortem  in  cases  in  which  it  has  not 
been  suspected  during  life. 

Hydromyelia  cannot  be  said  to  give  rise  to  any  definite  group  of  symptoms. 
It  would  seem  probable  that  dissociation  of  sensation  might  occur,  but  the  cases 
in  which  the  condition  has  been  present  have  been  either  too  young  to  be  investi- 
gated or  the  condition  has  not  been  suspected  during  life. 


Fio.  117. — Hydromyelia  :  Section  of  the  Cervical  Region  of  the  Cord  of  a  Child,  show. 
Dilatation  of  the  Central  Canal. 

This  was  associated  with  defective  development  of  the  cerebellum.     No  local  manifestations 
occurred  in  association  with  the  spinal  lesion. 


Syringomyelia. — It  is  very  doubtful  if  a  true  syringomyelia  occurs  during  child 
life.  No  case  in  which  there  was  progressive  muscular  atrophy  associated  with 
thermo-anaesthesia  in  a  child  has  come  under  the  observation  of  the  writer,  neither 
has  he  found  the  pathological  record  of  any  such  case. 

Central  Gliomatosis  is  a  condition  closely  allied  to  syringomyelia,  and  is  due  to 
a  growth  within  the  spinal  cord.  The  growth  would  seem  to  start  from  the  glia 
tissue  in  the  region  of  the  central  canal,  and  extend  from  this  position,  always 
having  a  tendency  to  spread  in  the  tissue  round  the  central  canal  of  the  cord  rather 
than  into  the  white  matter  of  the  cord.  Such  a  growth  gives  rise  to  symptoms 
similar  to  those  seen  in  syringomyelia,  and  cannot  clinically  be  distinguished  from 
that  disease. 

Haemorrhage  into  the  Membranes  of  the  Spinal  Cord  is  a  rare  condition,  and  in 
its  severe  form  gives  rise  to  symptoms  resembling  a  transverse  lesion  of  the  spinal 
cord.    An  infant  who  suffered  from  such  a  lesion  had  complete  flaccid  paralysis 
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of  the  lower  limbs,  with  paralysis  of  the  sphincter,  abdominal  and  thoracic  muscles. 
This  haemorrhage  into  the  membrane  was  associated  with  haemorrhages  into  the 
spinal  cord  (see  Haematomyelia).  Allbutt  has  recorded  such  a  haemorrhage  into 
the  spinal  cord  of  a  child  eleven  months  old. 

Hcemorrhage  into  the  membranes  of  the  spinal  cord  may  be  diagnosed  by 
means  of  lumbar  puncture,  the  fluid  in  the  first  stage  being  blood-stained,  at  a 
later  stage  being  a  peculiar  yellow  colour,  due  to  xanthochrome  (Froin),  and  not 
giving  the  ordinary  blood-tests. 

Prognosis. — The  prognosis  in  the  above  conditions  depends  upon  the  nature 
of  the  lesion.  In  a  syringomyelia  and  central  gliomatosis  the  symptoms  are 
slowly  progressive.  In  hydromyelia  there  are  either  no  symptoms,  or  the  symptoms 
are  stationary,  whereas  in  haematomyelia  there  is  a  tendency  for  the  symptoms 
to  diminish. 

The  conditions  are,  however,  so  rare  that  no  prognosis  should  be  given  until 
the  diagnosis  has  been  long  and  carefully  considered. 

Treatment. — Massage  and  passive  movements  may  be  used  for  the  paralyzed 
limbs  but  the  result  of  such  treatment  will  depend  upon  the  nature  and  extent 
of  the  lesion. 
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PARALYSIS  OF  THE  CRANIAL  NERVES:  CONGENITAL,  ACQUIRED, 

RECURRENT. 

The  paralyses  of  the  cranial  nerves  are  best  dealt  with  under  three  separate 
headings  :  (1)  Congenital,  (2)  acquired,  (3)  recurrent. 

1.  Congenital  Paralysis  of  the  Cranial  Nerves. 

Congenital  paralysis  of  one  or  more  of  the  cranial  nerves  may  be  said  to  be  a 
rare  affection.  Instances  of  paralysis  of  the  third,  fifth,  sixth,  seventh,  ninth, 
and  twelfth  cranial  nerves  have  come  under  the  observation  of  the  writer. 

Congenital  Paralysis  oS  the  Third  Nerve  is  commonly  bilateral,  and  gives  rise 
to  a  complete  paralysis  of  the  external  muscles  of  the  eyes  supplied  by  that  nerve, 
and  to  a  partial  or  complete  ptosis.  It  may  be  associated  with  paralysis  of  the 
sixth  nerve,  so  that  there  is  a  complete  ophthalmoplegia  externa.  The  pupils 
usually  react  to  light,  and  vision  is  good. 

The  condition  may  occur  in  more  than  one  member  of  a  family.  An  instance 
of  such  was  that  of  a  Jewish  boy,  aged  six,  who  suffered  from  this  affection,  while 
his  elder  brother  was  similarly  affected.  The  younger  brother  died  suddenly  whilst 
eating  a  pie,  a  mass  of  meat  being  found  impacted  in  the  glottis.  The  right  sub- 
clavian artery  in  this  boy  had  a  peculiar  origin  from  the  thoracic  aorta,  and  passed 
behind  the  oesophagus  to  reach  its  normal  situation.  The  sudden  failure  ot 
deglutition  has  been  noted  in  other  cases  in  which  this  abnormality  has  been 
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present,  and  such  cases  have  been  described  under  the  name  of  "  dysphagia 
lusoria  "  (see  p.  146). 

Bradburne  has  described  congenital  ophthalmoplegia  in  five  generations  of  a 
family. 

Congenital  and  Familial  Nystagmus  is  a  rare  condition.  Nettleship  has 
collected  twenty-five  pedigrees.  Some  of  these  would  appear  to  be  due  to  diseases 
or  defects  of  the  retina,  choroid  or  optic  nerve,  but  others  cannot  be  attributed 
to  such  causes. 

Congenital  Paralysis  of  the  Sixth  Nerve  manifests  itself  by  paralysis  of  the 
external  rectus  muscles  of  the  eye,  and  results  in  the  patient  being  unable  to  move 
the  eyes  in  an  outward  direction.  Such  a  paralysis  may  give  rise  to  an  internal 
strabismus. 

In  some  cases  the  patient  is  unable  to  move  the  eyes  in  the  lateral  direction, 
whereas  the  movements  upward,  downward,  and  on  convergence,  are  good.  A 
child  with  this  affection  has,  in  order  to  see  an  object  at  the  side,  to  turn  the  whole 
head.  The  failure  of  the  associated  lateral  movements  of  the  eye  whilst  the 
movements  for  convergence  remain  good,  on  theoretical  grounds,  suggests  that 
the  lesion  is  situated  in  the  nuclei  of  the  sixth  nerve,  and  not  in  the  nerve  itself. 
The  pathological  proof  for  this,  however,  is  not  forthcoming. 

Congenital  Paralysis  of  the  Fifth  Nerve  occurs  in  association  with  that  of  other 
cranial  nerves,  and  manifests  itself  by  weakness  of  the  masseter  and  temporal 
muscles. 

Congenital  Paralysis  of  the  Seventh  Nerve  (Facial  Paralysis).— This  occurs  in 
association  with  other  cranial  nerve  defects,  and  may  be  bilateral.  Under  this 
heading  are  not  included  those  cases  of  facial  paralysis  which  are  due  to  some 
injury  to  the  facial  nerve  at  the  time  of  birth,  whether  by  forceps  or  other  trauma. 
There  is  a  true  facial  paralysis  of  congenital  orgin,  due  in  all  probability  to  a  defect 
in  the  development  of  the  seventh  nerve  nucleus  (Babonneuse  and  Heron). 

Bilateral  weakness  of  the  muscles  of  the  face  is  seen  in  certain  forms  of  myopathy, 
especially  in  the  types  described  by  Landouzy  and  Dejerine.  Such  a  facial  weak- 
ness cannot  be  regarded  as  due  to  a  nuclear  defect,  and  is  almost  certainly  a 
muscular  defect. 

Congenital  Paralysis  of  the  Twelfth  Nerve.— Both  unilateral  and  bilateral 
affections  of  the  nucleus  of  the  twelfth  nerve  occur,  giving  rise  to  atrophy  and  loss 
of  power  of  one  or  both  sides  of  the  tongue.  The  affection  of  the  tongue  is  some- 
times seen  in  association  with  a  facial  paralysis.  The  furrowed  appearance  of 
the  tongue  is  very  striking. 

A  peculiar  congenital  affection  of  the  motor  portion  of  the  fifth,  ninth,  tenth, 
and  eleventh  nerves  is  illustrated  by  the  following  case  :  A  child  born  at  full  time  of 
healthy  parents  had,  since  the  time  of  birth,  never  been  able  to  shut  its  mouth  or 
suck,  could  not  cry,  and  had  weakness  of  the  muscles  of  the  neck.  The  child 
was  well  nourished,  cried  in  a  feeble  manner  like  a  diphtheritic  paralysis  ;  the  jaw 
fell  open,  and  if  closed  fell  open  again  ;  there  was  almost  complete  loss  of  power 
on  both  sides  of  the  face  ;  the  ocular  movements  were  good.  The  movements  of 
the  tongue  were  relatively  good,  and,  when  the  child  was  fed,  it  was  apparently 
by  the  movements  of  the  tongue  that  milk  passed  into  the  pharynx.  The  child 
did  not  swallow,     Milk  poured  into  the  mouth  flowed  down  the  oesophagus. 
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The  child  otherwise  appeared  perfectly  healthy,  and  the  reflexes  were  normal. 
The  child  died,  and,  after  a  most  careful  microscopical  examination  of  the  nervous 
system,  no  lesion  could  be  found  in  any  of  the  cranial  nuclei  affected  to  account 
for  the  symptoms. 

2.  Acquired  Cranial  Nerve  Paralysis. 

Acquired  Paralysis  of  the  Third  Nerve  may  be  due  to  a  variety  of  lesions  which 
interrupt  the  fibres  of  this  nerve  from  their  origin  in  the  region  of  the  corpora 
quadrigemina  to  the  termination  in  the  muscles  they  supply  in  the  eye,  and  it  is 
only  by  a  careful  consideration  of  the  conditions  under  which  the  paralysis  arises, 
and  the  effect  on  other  structures  in  the  neighbourhood,  that  the  cause'and  seat 
of  the  lesion  can  be  diagnosed. 

Tumours,  vascular  lesions,  birth  injuries,  meningitis,  and  tumours  of  the  orbit, 
may  produce  paralysis  of  the  third  nerve. 

Since  the  nuclei  and  the  third  nerves  at  their  exit  from  the  brain  lie  in  close 
proximity  to  one  another,  it  is  likely  that  a  single  lesion  causing  a  bilateral  affection 
of  the  third  nerve  will  be  situated  either  in  the  region  of  the  corpora  quadrigemina 
or  in  the  interpeduncular  space  ;  but  a  bilateral  lesion  of  the  third  nerves  in  any  part 
of  their  course  must  be  considered  as  a  possible  cause  of  symmetrical  affection  of  the 
two  eyes.  When  certain  muscles  supplied  by  the  third  nerve  are  paralyzed  whilst 
others  are  unaffected,  it  is  probable  that  the  lesion  lies  in  the  region  of  the  third 
nerve  nucleus.  If,  for  example,  the  upward  and  downward  movements  of  the 
eyes  are  paralyzed  whilst  the  lateral  movements  remain  good,  the  lesion  is  almost 
certainly  situated  in  the  anterior  portion  of  the  nucleus  of  the  third  nerve. 

A  slowly  progressive  ophthalmoplegia  in  childhood  always  suggests  the  proba- 
bility of  tumour.     The  rapid  onset  of  a  unilateral  paralysis  suggests  meningitis. 

A  partial  paralysis  of  the  third  nerve,  with  rhythmic  movements  of  the  pupil 
and  of  the  levator  palpebree,  occurs. 

I"  The  dilatation  of  the  pupil  is  accompanied  by  drooping  of  the  eyelid,  contraction 
of  the  pupil  by  elevation  of  the  eyelid.  The  rhythmic  action  may  occur  at  regular 
intervals,  the  period  between  the  contractions  being  forty  to  fifty  seconds.  Cases 
of  this  and  allied  conditions  had  been  described  by  Greaves,  Cramer,  and  Ormond. 

Acquired  Paralysis  of  the  Sixth  Nerve. — The  sixth  nerve,  owing  to  its  long 
course,  is  most  readily  paralyzed  by  pressure.  Paralysis  of  this  nerve  always 
suggests  the  possibility  of  meningitis,  but  there  is  no  doubt  that  this  nerve  may 
be  affected  by  simple  oedema  or  serous  meningitis,  conditions  which  often  occur 
in  association  with  mastoid  disease.  Although  an  alarming  symptom  in  this 
disease,  it  often  is  of  transient  duration,  and  passes  off  after  a  few  days  or  weeks. 

In  lesions  of  the  pons  it  is  an  early  and  marked  symptom.  Paralysis  of  the 
sixth  nerve  is  a  common  symptom  in  any  case  of  increased  intracranial  pressure, 
whether  from  tumour,  meningitis,  or  other  cause.  It  is  a  symptom  to  which  no 
great  localizing  value  should  be  attached. 

Acquired  Paralysis  of  the  Motor  Portion  of  the  Fifth  Nerve.— Paralysis  of  the 
motor  portion  of  the  fifth  nerve  gives  rise  to  weakness  of  the  temporal  and  masseter 
muscles,  and  to  deviation  of  the  jaw  to  the  paralyzed  side.  It  is  most  commonly 
seen  in  association  with  gross  lesion  of  the  pons.  It  occurs  also  in  association 
with  lesion  of  the  other  cranial  nerves,  but  as  an  isolated  symptom  is  of  very  rare 
occurrence. 
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Acquired  Paralysis  of  the  Seventh  Cranial  Nerve. — No  cranial  nerve  is  so 
frequently  affected  as  that  supplying  the  muscles  of  the  face.  This  is  chiefly  due 
to  its  long  course  through  a  bony  canal.  The  exposed  position  and  its  close 
relationship  to  the  middle  ear  are  also  factors  which  play  an  important  part  in  the 
causation. 

Facial  paralysis  which  is  present  at  birth  is  often  due  to  pressure  of  the  forceps, 
and  in  most  cases  rapidly  passes  off,  unless  there  has  been  actual  rupture  of  the 
nerve.  In  infants  the  common  cause  of  facial  paralysis  is  an  affection  of  the  middle 
ear.  It  may  also  result  from  damage  to  the  facial  nerve  during  operation.  In 
some  children  it  occurs  without  any  evidence  of  middle-ear  disease,  and  is  pre- 
sumably due  to  pressure  on  the  nerve  caused  by  the  inflammation  of  the  periosteum 
of  the  bony  canal  in  which  the  nerve  lies.  These  cases  are  often  attributed  to 
rheumatism  or  cold,  but  are  not  infrequently  associated  with  septic  teeth. 

There  is  the  group  of  cases  already  mentioned  associated  with  polioencephalo- 
myelitis  (see  p.  772).  Tumours  situated  at  the  base  of  the  brain  at  the  ponto- 
cerebellar angle  are  very  liable  to  give  rise  to  facial  paralysis.  In  the  various  forms 
of  meningitis  facial  paralysis  is  liable  to  occur. 

Acquired  Paralysis  of  the  Ninth,  Tenth,  Eleventh,  and  Twelfth  Cranial  Nerves.— 

A  unilateral  paralysis  of  the  palate,  of  the  vocal  cord,  and  of  the  tongue,  on  the 
same  side  is  a  rare  manifestation  in  a  child.  It  occurs  in  tuberculous  disease  of  the 
bone  at  the  base  of  the  skull,  and  in  the  thickening  of  the  membranes  in  this 
region. 

Tuberculous  masses  in  the  region  of  the  medulla  may  give  rise  to  such  symptoms, 
but  the  symptoms  are  then  usually  bilateral. 

A  tumour  growing  from  the  base  of  the  skull  may  involve  these  nerves,  and 
such  a  growth  may  be  felt  on  examination  of  the  post-pharyngeal  region. 

3.  Recurrent  Paralysis. 

The  only  cranial  nerve  which  appears  to  be  liable  to  recurrent  paralysis  is 
the  third.  The  onset  of  the  paralysis  may  be  attended  with  headache  and  marked 
constitutional  symptoms,  and  in  the  first  attack  a  serious  view  as  to  the  symptoms 
of  the  paralysis  might  be  taken.  The  paralysis  of  the  muscles  involved  may  pass 
off  completely  in  a  few  days  or  few  weeks.  After  an  interval  of  months  or  years 
another  and  similar  attack  may  occur.  The  duration  of  the  second  attack  may  be 
longer.  These  attacks  have  been  designated  "  ophthalmic  migraine."  The  cause  of 
the  condition  is  uncertain.  Some  of  the  cases  have  been  shown  to  be  due  to  the 
presence  of  a  fibroma  in  the  neighbourhood  of  the  nerve.  The  condition  is  rare  in 
childhood. 
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DIPHTHERITIC  PARALYSIS. 


Introduction. — Diphtheria  is  not  infrequently  followed  by  paralysis.  The 
clinical  features  of  such  a  paralysis  form  a  very  definite  symptom-complex  which 
is  not  produced  by  any  other  toxin. 

There  are  many  toxins  which  will  cause  feebleness  of  the  cardiac  action,  loss 
of  knee-jerks,  and  general  weakness  ;  but  there  is  no  known  toxin  which  will  cause 
the  symptom-complex  known  as  "  diphtheritic  paralysis." 

.(Etiology. — There  is  but  one  cause  of  diphtheritic  paralysis,  and  that  is  the 
presence  of  the  Klebs-Loeffler  bacillus.  The  organism  need  not  be  present  in  the 
throat,  but  its  presence  in  the  lips,  nose,  ears,  eye,  vagina,  or  on  the  surface  of  a 
wound,  may  be  the  origin  of  the  toxin  which  gives  rise  to  the  paralysis. 

It  is  not  necessarily  the  severest  cases  of  diphtheria  which  are  followed  by 
paralysis.  Sometimes  it  follows  the  most  mild  cases.  The  toxin  affects  strong 
and  feeble  children  alike.  There  is,  however,  a  greater  danger  of  cardiac  failure 
following  on  a  severe  case  of  diphtheria  than  on  a  mild  one  (of.  Chapter 
XIX.,  p.  1030). 

Symptomatology. — The  first  symptom  to  appear  is  usually  that  of  weakness 
of  the  palate.  This  may  manifest  itself  by  the  nasal  voice,  and  by  the  regurgitation 
of  liquids  taken  by  the  mouth  through  the  nose.  This  symptom  usually  occurs 
about  ten  to  fourteen  days  after  the  onset  of  the  diphtheria,  but  in  some  cases 
it  may  be  delayed  till  between  the  sixth  and  eighth  week  after  the  sore  throat. 

The  next  symptom  that  occurs  is  the  weakness  of  one  or  more  of  the  ocular 
muscles.  Those  most  frequently  affected  are  the  external  recti  and  the  muscles 
of  accommodation.     Ptosis  not  infrequently  occurs. 

During  the  early  stages  of  the  disease  the  knee-jerks  may  be  present,  and  in 
some  cases  even  active  ;  but  in  the  later  stages  they  are  almost  always  absent. 
As  the  paralysis  advances,  the  weakness  of  the  limbs  and  trunk  muscles  become 
manifest.  There  is  usually  no  movement  which  the  child  cannot  perform,  but 
the  power  is  most  feeble.  The  diaphragm  becomes  paralyzed,  and  respiration  is 
carried  on  by  the  intercostal  and  accessory  muscles  of  respiration.  During  each 
inspiration  the  abdomen,  instead  of  becoming  prominent,  tends  to  sink  in.  The 
action  of  the  heart  becomes  feeble  and  irregular,  the  first  sound  being  inaudible 
at  the  apex.  Vomiting  may  occur,  and  it  is  a  symptom  to  which  most  careful 
attention  should  be  paid.  It  may  be  indicative  of  some  affection  of  the  vagus. 
When  vomiting  occurs  as  an  early  sign  in  diphtheritic  paralysis,  the  greatest  care 
should  be  exercised  in  the  feeding  of  the  child. 

The  symptoms  as  above  depicted  are  those  seen  when  the  child  has  been  under 
careful  supervision,  and  has  been  kept  at  rest.  When,  however,  a  child  has  been 
allowed  to  get  up,  the  symptoms  which  most  often  attract  attention  are  squint 
and  unsteadiness  in  walking.  The  unsteadiness  in  walking  may  be  due  to  actual 
weakness,  but  in  some  cases  there  may  be  the  most  marked  ataxia,  and  the  child 
staggers  about  and  uses  the  hands  in  a  manner  suggestive  of  cerebellar  disease. 
The  physical  examination  of  a  child  with  diphtheritic  paralysis  will  show  paralysis 
of  one  or  more  ocular  muscles,  paralysis  of  accommodation,  paralysis  of  the  palate 
and  pharynx,  weakness  of  the  muscles  of  the  neck,  paralysis  of  the  diaphragm,  feeble- 
ness of  the  cardiac  action,  loss  of  knee  and  ankle  jerks,  with  as  a  rule  preservation 
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of  the  superficial  reflexes.  Sensation  is  usually  unimpaired,  but  occasionally  loss 
of  sensation  may  be  detected  in  the  peripheral  portion  of  the  limbs.  The  limbs 
are  not  as  a  rule  tender  or  painful  on  movement.  Cases,  however,  occur  in  which 
there  is  the  most  severe  pain  on  any  movement  of  the  legs.  The  amount  of  muscular 
wasting  which  occurs  is  usually  slight,  but  in  some  cases  it  may  be  considerable, 
and  may  leave  a  permanent  weakness  and  atrophy  of  muscles. 

The  condition  of  the  heart  should  always  be  most  carefully  examined,  for  it 
is  by  the  recognition  of  the  early  indications  of  disordered  action  that  much  may 
be  done  to  prevent  and  guard  against  a  sudden  failure.  Apart  from  intermission 
and  irregularity  of  the  action,  especial  attention  should  be  paid  to  the  character 
of  the  sounds,  and  when  the  sounds  become  even  in  character  and  the  diastole 
becomes  shortened  so  that  the  space  between  any  two  heart  sounds  is  almost  equal, 
then  the  greatest  care  should  be  exercised  with  regard  to  preventing  any  strain 
on  the  cardiac  action. 

The  course  of  diphtheritic  paralysis  is  subject  to  considerable  variation.  In 
some  cases  the  paralysis  remains  limited  to  the  pharyngeal  and  ocular  muscles, 
and,  as  these  symptoms  usually  pass  off  in  four  to  five  weeks,  recovery  may  be 
complete  in  six  to  eight  weeks  after  the  initial  attack  of  diphtheria.  The  paralysis 
of  the  diaphragm  does  not  usually  last  long.  In  other  cases,  however,  the  paralytic 
symptoms  are  of  long  duration.  In  most  cases  it  is  the  weakness  of  the  heart  from 
which  it  takes  longest  to  recover,  and  gives  rise  to  the  greatest  anxiety. 

The  return  of  knee-jerks  is  a  good  sign,  but  the  knee-jerks  may  remain  absent 
for  months  after  recovery  has  been  in  other  respects  complete.  In  some  cases  of 
diphtheritic  paralysis  recovery  is  complete  in  two  months,  whilst  in  others  recovery 
may  take  six  to  eight  months,  and  even  then  the  cardiac  condition  may  need 
careful  supervision.  There  are  rare  cases  in  which  the  initial  lesion  has  been  so 
severe  that  permanent  paralysis  of  the  ocular  muscles,  palate,  and  of  the  limbs, 
has  resulted.     Such  cases  are,  however,  most  exceptional. 

Pathology. — The  nervous  system  of  a  case  dying  of  diphtheritic  paralysis 
presents  nothing  abnormal  to  the  naked  eye.  The  muscles  of  the  heart  wall  may 
be  flabby  and  show  some  fatty  changes.  On  microscopical  examination,  however, 
marked  changes  can  be  shown  to  be  present,  not  only  in  the  anterior  horn  cells 
of  the  spinal  cord  and  cranial  nuclei,  but  also  in  the  peripheral  nerves.  In  those 
cases  which  die  at  an  early  stage  of  the  disease  the  chromatolytic  changes  will  be 
most  marked  in  the  cells,  and  but  little  alteration  will  be  found  in  the  peripheral 
portion  of  the  motor  neuron  ;  whereas  in  those  cases  which  die  during  the  later 
stages  of  the  disease,  the  changes  will  be  most  marked  in  the  peripheral  portion 
of  the  neuron,  whilst  the  chromatolytic  changes  in  the  cell  body  may  to  a  great 
extent  have  disappeared.  The  disease  does  not,  however,  limit  itself  to  the  motor 
neurons,  for  in  some  cases  marked  degeneration  of  the  posterior  roots  is  present. 
The  skeletal  muscles  often  show  the  most  marked  fatty  degeneration,  and  the 
same  change  can  be  seen  in  the  fibres  of  the  diaphragm. 

The  muscles  of  the  ventricles  of  the  heart  always  show  marked  fatty  degenera- 
tion of  the  fibres. 

The  changes  found  in  the  nervous  system  and  in  the  muscles  are  of  a  degenera- 
tive nature,  and  interstitial  changes  are  but  rarely  found. 

Diagnosis. — There  is  as  a  rule  but  little  difficulty  in  the  diagnosis  of  diphtheritic 
paralysis.     The  nasal  voice,  the  regurgitation  of  liquid  through  the  nose,  the 
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ocular  weakness,  the  paralysis  of  the  diaphragm,  the  general  asthenia,  aDd  the 
absence  of  knee-jerks,  give  a  symptom-complex  which  is  almost  unmistakable. 

Tumours  of  the  pons  and  medulla  may  give  rise  to  ocular  paralysis  and  nasal 
voice,  but  such  cases  are  accompanied  by  other  symptoms  suggesting  pressure 
on  the  fibres  of  the  pyramidal  tract. 

Progressive  spinal  atrophy  of  infants  may  give  rise  to  profound  asthenia,  loss 
of  knee-jerks,  and  some  respiratory  weakness  ;  but  in  such  cases  the  respiratory 
failure  is  due  to  weakness  of  the  intercostals,  whereas  in  diphtheritic  paralysis  it 
is  primarily  due  to  weakness  of  the  diaphragm. 

Certain  cases  of  acute  poliomyelitis  may  also  give  rise  to  symptoms  suggesting 
a  diphtheritic  paralysis  ;  but  in  such  cases  the  onset  is  more  acute  and  the  paralysis 
more  complete,  though  as  a  rule  not  so  universal.  Certain  cases  of  defective  cerebral 
and  cerebellar  development  may  give  rise  to  symptoms  very  similar  to  diphtheritic 
paralysis,  with  flaccid  paralysis,  loss  of  knee-jerks,  and  difficulty  in  deglutition. 
This  difficulty  in  diagnosis  should  only  arise  in  rare  instances,  for  mental  symptoms 
form  no  part  of  the  symptomatology  of  diphtheritic  paralysis. 

Myasthenia  gravis  in  a  child  might  well  be  mistaken  for  diphtheritic  paralysis, 
but  the  diagnosis  myasthenia  should  only  be  made  after  the  most  careful  investiga- 
tion, for  myasthenia  gravis  in  a  child  is  a  most  rare  affection. 

Prognosis. — The  prognosis  in  cases  of  diphtheritic  paralysis  is  good  so  long 
as  the  nature  of  the  condition  is  recognized  and  suitable  treatment  adopted.  The 
cases  in  which  a  fatal  result  may  be  expected  are  those  in  which  vomiting  occurs. 
Such  cases  often  do  not  appear  to  be  seriously  ill,  and  yet  are  extremely 
liable  to  die  suddenly  from  failure  of  cardiac  action. 

Treatment. — The  treatment  of  a  case  of  diphtheritic  paralysis  is  almost 
entirely  a  matter  of  careful  nursing.  The  child  should  be  kept  in  a  lying  position, 
and  not  allowed  to  be  raised  into  the  sitting  position  under  any  pretext.  During 
the  period  in  which  there  is  paralysis  of  the  palate  all  liquid  food  should  be 
thickened  by  the  addition  of  starch  in  some  form.  The  child  should  be  fed  with 
small  quantities  every  three  hours,  and  the  greatest  care  must  be  exercised  in 
feeding  the  child,  so  as  to  avoid  choking.  Should  the  effort  of  deglutition  be 
difficult  or  seem  to  exhaust  the  child,  it  is  well  to  resort  to  feeding  by  the  nasal 
tube  at  once,  and  there  is  no  difficulty  in  getting  the  child  perfectly  used  to  this 
form  of  feeding.  The  regulation  of  the  bowels  is  important,  and  such  purgatives 
should  be  used  as  do  not  give  rise  to  violent  peristaltic  action,  small  doses  of  castor- 
oil  being  usually  effective  in  this  respect.  Should  vomiting  occur,  it  is  important 
to  regulate  the  feeding  by  reducing  the  quantity  given  at  any  one  time,  and  to 
increase  the  frequency  of  feeding.  It  is  often  advisable  to  give  the  food  in  a  pre- 
digested  condition — i.e.,  to  peptonize  the  milk  and  convert  the  starch. 

With  regard  to  drugs,  I  believe  that  the  hypodermic  injection  of  ttto  °f  a  gram 
of  strychnine  and  f^s  of  a  grain  of  atropine,  given  every  four  hours,  is  of  the  greatest 
value  in  preventing  heart  and  respiratory  failure.  In  some  cases  in  which  there 
appeared  no  indication  for  its  administration,  the  writer  has  had  cause  to  regret  the 
omission  after  the  sudden  death  of  the  child. 

Alcoholic  stimulants  are  often  of  value,  but  should  be  given  at  such  times  as 
there  is  evidence  of  failure  of  circulation  rather  than  as  a  routine  at  stated  intervals. 

With  regard  to  electrical  treatment,  I  believe  that  it  is  not  only  useless,  but 
actually  harmful.     To  endeavour  to  stimulate  the  weakly-acting  diaphragm  with 
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an  electrical  current  gives  rise  to  a  considerable  amount  of  emotional  disturbance 
in  a  child,  and  has,  in  my  experience,  rather  tended  to  hasten  than  prevent  the 
fatal  result. 

When  the  child  is  convalescent,  electricity  and  massage  will  do  no  harm. 

The  administration  of  antidiphtheritic  serum  has  been  advocated  in  cases 
of  diphtheritic  paralysis  ;  but  this  line  of  treatment  seems  unnecessary,  and  may, 
if  the  appearance  of  the  serum  rash  coincides  with  the  intensity  of  the  paralytic 
symptoms,  be  a  factor  in  determining  a  fatal  issue. 

Careful  nursing  is  the  one  important  factor  in  the  treatment  of  a  severe  case  of 
diphtheritic  paralysis. 


BIRTH  INJURY  TO  THE  BRACHIAL  PLEXUS. 

Introduction. — Injury  to  the  nerves  of  the  brachial  plexus  at  birth  occurs 
both  in  normal  and  abnormal  presentations,  but  there  is  no  doubt  that  traction 
exerted  on  the  arms  is  the  common  cause  of  brachial  plexus  paralysis.  The  injury 
may  involve  the  upper  or  lower  portion  of  the  brachial  plexus,  or  sometimes  both 
portions  may  be  involved.  When  the  upper  portion  is  involved,  a  paralysis  of 
the  deltoid,  supra-  and  infra-spinati,  biceps,  and  supinator  longus,  results.  Such 
a  paralysis  is  often  designated  an  "  Erb's  paralysis,"  since  he  first  described  it. 
When  the  lower  portion  of  the  plexus  is  involved,  the  muscles  of  the  hand  and 
flexors  of  the  wrist  are  principally  affected,  and  such  cases  are  often  designated 
"Klumpke's  paralysis,"  since  she  first  described  this  form. 

Symptomatology. — Loss  of  power  is  noticed  in  the  affected  arm  immediately 
or  soon  after  birth.  The  limb  usually  hangs  flaccid  by  the  side  of  the  child,  and 
movements  are  only  made  with  the  forearm  and  fingers.  After  the  first  few  days 
the  arm  is  rotated  inward  and  the  palm  of  the  hand  turns  so  as  to  face  outward, 
and  if  the  condition  persists  the  contraction  of  the  pectoral  muscle  renders  this 
position  more  or  less  permanent.  The  arm  is  usually  extended,  and  cannot  be 
readily  flexed  at  the  elbow.  In  cases  in  which  the  lower  portion  of  the  plexus  is 
involved,  it  is  the  hand  and  forearm  muscles  which  are  affected,  whilst  the  upper 
arm  remains  normal. 

Almost  every  degree  of  paralysis  is  seen — from  cases  in  which  there  is  only 
weakness  of  the  deltoid  to  those  in  which  there  is  a  complete  paralysis  of  all  the 
muscles  of  the  arms  and  shoulders. 

It  is  a  striking  fact  that  in  most  cases  sensation  is  little  if  at  all  involved.  In 
lesions  affecting  the  eighth  cervical  and  first  dorsal  root  there  may  be  evidence 
of  paralysis  of  the  sympathetic  on  the  side  of  the  lesion — i.e.,  slight  ptosis,  a  small 
pupil,  and  failure  of  the  pupil  to  dilate  when  shaded  or  on  the  instillation  of  cocaine. 

Pathology. — The  condition  is  due  to  traction  on,  to  rupture  of,  or  hemorrhage 
into,  the  nerve  trunks  of  the  brachial  plexus.  The  rupture  usually  occurs  after  the 
junction  of  the  fifth  and  sixth  roots  of  the  brachial  plexus  to  form  the  upper  cord. 
In  some  cases  all  the  cords  of  the  brachial  plexus  may  be  involved  in  fibrous  tissue. 

The  injury  may  be  so  severe  that  damage  to  the  spinal  cord  may  occur  at  the 
same  time.  Such  a  condition  could  only  be  diagnosed  if  the  injury  to  the  cord 
were  such  as  to  give  rise  to  affection  of  the  pyramidal  tract  on  the  same  side,  and 
in  such  an  event  it  would  be  impossible  to  say  whether  the  paralysis  of  the  arm 
muscles  was  due  to  the  lesion  in  the  cord  or  to  the  injury  of  the  brachial  plexus. 
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That  both  injury  to  the  cord  and  to  the  plexus  may  coexist  has  been  proved 
pathologically  by  Boyer. 

Diagnosis. — The  diagnosis  presents  but  little  difficulty.  Dislocation  of 
shoulders  might  give  rise  to  a  weakness  of  the  arm,  but  this  cause  would  be  readily- 
recognized.  A  paralysis  of  the  arm  from  a  hemiplegic  lesion  would  be  associated 
with  weakness  of  the  face  and  legs  on  the  same  side.  A  monoplegia  of  cerebral 
origin  might  give  rise  to  some  difficulty  in  diagnosis,  but  such  a  condition  is  very 
rare.  Neither  the  absence  of  wasting,  alteration  of  electrical  reaction,  or  rigidity, 
points  of  importance  in  older  children,  are  of  much  service  in  infants.  If  the  con- 
dition is  seen  some  weeks  after  birth,  an  epiphysitis  must  be  thought  of ;  but 
epiphysitis  commonly  gives  rise  to  a  flaccid  paralysis,  and  the  enlargement  of  the 
epiphysis  will  be  evident,  if  not  immediately,  at  any  rate  a  few  days  after  the 
paralysis  is  first  noticed.  It  is  impossible  in  an  infant  to  differentiate  a  lesion 
in  the  spinal  cord  alone  for  one  in  which  the  brachial  plexus  and  the  spinal  cord 
are  simultaneously  affected. 

Prognosis. — The  prognosis  in  most  cases  is  favourable.  In  those  which 
recover  rapidly  it  is  probable  that  traction  has  produced  a  physiological  interrup- 
tion, and  after  a  few  days  or  weeks  complete  recovery  of  function  occurs. 

In  some  few  cases  recovery  takes  place  after  three  to  six  months.  In  these 
it  is  probable  that  there  has  been  some  rupture  of  fibres,  and  regeneration  has 
slowly  taken  place. 

In  other  cases  only  partial  recovery  takes  place.  In  such  cases  matting  around 
the  brachial  plexus  is  generally  found. 

In  other  cases  no  recovery  takes  place,  and  in  these  extensive  injury  of  the 
plexus  and  spinal  cord  are  found. 

Treatment. — The  slighter  cases  may  be  left  to  themselves  to  recover,  which 
they  do  in  a  few  days  or  weeks. 

In  the  more  severe  cases  massage,  passive  movements,  and  electrical  treatment 
probably  assist  the  recovery. 

In  the  severest  cases  the  operation  of  separating  the  bundles  of  the  plexus  from 
the  adhesions  which  surround  them  is  necessary.  It  must  be  remembered,  however, 
that  such  an  operation  can  be  of  no  service  in  those  cases  in  which  the  spinal  cord 
is  injured. 

REFERENCE. 
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VON  RECKLINGHAUSEN'S  DISEASE—DIFFUSE  OR  GENERALIZED 
NE  UROFIBROMA  TOSIS. 

Introduction. — This  disease  was  first  described  by  von  Kecklinghausen  in  1882, 
and  is  characterized  by  the  presence  of  (1)  multiple  tumours  of  the  skin  (mollus- 
cum  fibrosum) ;  (2)  subcutaneous  tumours  situated  on  the  nerves,  either  plexiiorm 
or  multiple  (fibroneuromata)  ;  (3)  pigmentation  of  the  skin. 

The  tumours  may  be  situated  on  any  of  the  peripheral  nerves,  the  cranial 
nerves,  the  nerve  roots  of  the  spinal  cord,  or  on  the  sympathetic  nerves. 
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.(Etiology. — There  is  good  evidence  that  the  condition  is  sometimes  hereditary, 
and  that  it  is  often  a  familial  disease.  Ten  such  cases  have  been  collected  and 
recorded  by  Alexis  Thomson.  It  is  probable  that  in  many  cases  the  disease  dates 
from  intra-uterine  life.  The  tumours  of  the  skin,  pigmentation  spots,  and  tumours 
of  the  nerves,  have  all  been  observed  at  birth  or  in  early  childhood.  These  may 
either  remain  stationary  for  many  years  or  may  at  any  time,  and  especially  at 
puberty,  take  on  active  growth.  The  disease  affects  males  and  females  alike.  Of 
the  seventy-seven  cases  collected  by  Alexis  Thomson,  twenty-eight  presented 
symptoms  at  birth  or  early  in  life. 

There  is  no  evidence  to  show  that  the  disease  is  ever  the  result  of  any  external 
influence,  although  traumatism  and  pressure  have  been  regarded  as  exciting 
causes. 

Neurofibromatosis  must  be  regarded  as  a  developmental  disease,  and  as  a  form 
of  elephantiasis  of  the  connective  tissue  of  the  peripheral  nervous  system. 

Symptomatology. — Tumours  of  various  sizes  may  be  felt  in  the  subcutaneous 
tissue  along  the  course  of  the  cutaneous  nerves.  These  may  vary  in  size  from  a 
pin's  head  to  a  large  mass  when  situated  in  the  brachial,  lumbar,  or  sacral  plexuses. 
These  tumours  are  usually  quite  insensitive,  and  may  be  manipulated  without 
causing  any  pain  ;  sometimes,  however,  one  or  more  may  be  sensitive. 

Although  these  tumours  are  situated  on  the  nerves,  they  rarely  give  rise  to 
anaesthesia  or  to  actual  paralysis  of  muscles.  When,  however,  the  tumours  are 
situated  on  the  spinal  roots  or  on  the  cranial  nerves,  they  more  frequently  give 
rise  to  symptoms. 

The  involvement  of  the  sympatJietic  may  sometimes  cause  symptoms  of 
sympathetic  paralysis. 

The  plexiform  variety  may  give  rise  to  a  considerable  tumour  and  to  a  condition 
of  elephantiasis  of  the  skin.  Such  tumours  are  often  present  at  birth,  and  may 
remain  stationary  or  take  on  active  growth. 

Pigmentation  of  the  skin  is  present  in  two  forms  :  the  first  a  punctiform  variety 
like  dark  brown  freckles,  and  the  second  in  which  large  areas  of  skin  are  involved. 

Multiple  pedunculated  tumours  project  from  the  surface  of  the  skin.  Some- 
times the  whole  surface  of  the  body  is  covered  with  these.  In  some  of  these  con- 
voluted cords  in  the  form  of  a  plexus  can  be  felt. 

Some  of  the  children  affected  with  this  disease  are  mentally  defective. 

Pathology. — The  nerves  are  not  only  the  seat  of  multiple  tumours,  but  are 
diffusely  and  unequally  thickened,  it  may  be  in  their  whole  course  from  their 
origin  in  the  brain  or  spinal  cord  to  their  termination  in  the  muscles  or  skin. 

The  growths  are  usually  elliptical  in  shape  ;  they  are  encapsulated  by  the 
external  sheath  of  the  nerve  trunk. 

The  substance  of  the  tumours  is  usually  firm,  greyish  white  in  appearance, 
and  but  little  vascular. 

The  nerve  trunks  may  be  thickened  so  that  they  attain  two  or  three  times  their 
normal  dimensions. 

The  growth  takes  place  in  the  endoneurial  connective  tissue  between  the  indi- 
vidual nerve  fibres,  and  affects  the  various  bundles  in  a  given  nerve  trunk  in  a  most 
irregular  manner,  certain  bundles  being  affected  at  one  level  and  exempt  at  another. 

It  is  probable  that  in  most  cases  the  nerve  fibres  pass  through  the  tumours  and 
are  unaffected  thereby,  but  in  exceptional  cases  degeneration  may  occur. 
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The  growth  is  made  up  of  delicate  fibrillated  network  separating  the  original 
fibres  of  the  endoneurium  ;  the  fibrils  of  the  network  are  branching  processes  of 
spindle-shaped  cells  with  oval  nuclei.  The  characters  of  the  growths  are  remark- 
ably constant  in  different  cases. 

Diagnosis. — The  diagnosis  presents  no  difficulty  in  a  typical  case  where  there 
is  pigmentation  of  the  skin  with  multiple  tumours  on  the  nerves.  A  difficulty 
might  arise  in  a  case  in  which  the  tumour  appeared  in  the  neck,  for  this  might  be 
mistaken  for  a  tuberculous  gland. 

Prognosis. — The  disease  may  remain  stationary  for  an  indefinite  period.  It 
may,  however,  take  on  an  active  stage,  and,  when  it  occurs  in  the  cranial  nerves, 
gives  rise  to  symptoms  of  an  intracranial  tumour,  and  thus  prove  fatal. 

Treatment. — There  is  no  treatment.  It  is  important  to  avoid  operation,  as 
that  can  only  be  attended  by  the  disastrous  results  either  of  producing  paralysis 
in  the  distribution  of  the  nerve  or  nerves  involved  or  of  starting  active  growth  of 
a  sarcomatous  nature  in  the  tumours. 
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POLYNEURITIS,  OR  MULTIPLE  NEURITIS  {TOXIC  NEURITIS). 

Introduction. — The  occurrence  of  a  true  multiple  neuritis  in  childhood  is  a 
comparatively  rare  disease.  The  causes  which  give  rise  to  this  affection  in  the 
adult  are  not  common  in  childhood.  Thus  alcohol,  lead,  arsenic,  and  prolonged 
septic  infection  are  not  frequent  in  children,  and  yet  it  must  be  admitted  that  any 
one  of  the  above  poisons  may  cause  multiple  neuritis  in  childhood.  The  form 
of  paralysis  which  follows  diphtheria  has  been  dealt  with  in  a  separate  section. 
Whether  the  toxin  of  poliomyelitis  can  produce  a  true  neuritis  is  doubtful ;  that 
it  can  produce  symptoms  which  most  closely  resemble  a  neuritis  is  certain,  and 
such  cases  have  been  described  under  the  heading  "  poliomyelitis."  New  growths 
in  the  peripheral  nerves  occur,  one  form  of  which  has  been  described  in  the  chapter 
dealing  with  neurofibromatosis.  A  peculiar  group  of  cases  with  recurrent  multiple 
neuritis  has  been  dealt  with  under  a  separate  heading,  and  another  group  of  cases 
with  progressive  muscular  atrophy  in  the  chapter  dealing  with  that  disease. 

^Etiology. — Of  the  poisons  above  mentioned  arsenic  is  probably  the  most 
common  cause  of  multiple  neuritis  in  childhood,  owing  to  the  administration  of 
large  doses  of  this  drug  in  chorea  without  sufficient  supervision. 

The  method  in  which  lead  gets  into  the  system  is  often  most  difficult  to 
ascertain,  but  cases  have  arisen  in  which  the  child  has  sucked  painted  toys,  lead 
objects,  and  from  the  use  of  lead  plasters. 

Alcohol  may,  in  association  with  prolonged  suppuration,  give  rise  to  symptoms 
of  multiple  neuritis,  but  alcohol  alone  must  be  a  most  rare  cause  of  neuritis  in 
children. 
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The  cases  of  neuritis  which  follow  the  acute  specific  fevers — measles,  hooping- 
cough,  scarlet  fever,  and  influenza — are  most  difficult  to  classify,  and  the  factor 
which  is  causative  in  such  cases  is  most  difficult  to  identify. 

Symptomatology. — Weakness  of  the  legs,  and  especially  of  the  extensors  of 
the  feet,  is  generally  the  earliest  manifestation  of  a  peripheral  neuritis.  There  is 
wasting  of  the  muscles  of  the  legs  below  the  knee,  and  the  child  walks  with  the 
typical  "  foot-drop  "  gait.     The  hands,  too,  may  exhibit  "  wrist-drop." 

The  proximal  muscles  of  the  arms  and  legs  are  in  most  cases  relatively  powerful. 
The  knee-jerks  are  usually  absent,  and  their  absence  may  be  the  first  indication 
of  the  poisonous  effect  of  arsenic  on  the  nervous  system,  and  in  a  case  of  chorea 
treated  by  large  doses  of  arsenic  it  is  a  strong  indication  to  stop  the  administration 
of  the  drug. 

The  muscles  may  be  tender  on  palpation,  but  this  is  by  no  means  a  constant 
feature,  and  cases  of  lead  and  arsenic  neuritis  often  run  their  whole  course  without 
any  tenderness  or  alteration  of  sensation.  Vasomotor  changes  are  not  infrequently 
present  in  the  skin. 

Diagnosis. — The  diagnosis  of  a  case  of  multiple  neuritis  is  not  difficult,  but  it 
is  a  most  difficult  matter  to  assign  the  cause  of  the  neuritis.  In  lead  neuritis  a 
blue  line  on  the  gums  will  be  of  service  in  aiding  diagnosis.  In  arsenic  there  may 
be  a  history  of  its  administration,  or  it  may  be  detected  in  the  hair.  Certain  forms 
of  myopathy  have  foot-drop  as  an  early  manifestation,  and  these  must  not  be  con- 
fused with  a  neuritis. 

Prognosis. — The  outlook  in  a  case  of  true  multiple  neuritis,  if  the  toxic  agent 
can  be  removed,  is  good.  Most  cases  under  suitable  conditions  make  a  complete 
recovery.  There  are,  however,  cases  in  which  the  continued  administration  of 
arsenic  has  given  rise  to  a  permanent  paralysis. 

Treatment. — Treatment  is  simple — elimination  of  the  poison,  rest,  massage, 
and  the  application  of  electricity  in  that  form  which  gives  rise  to  contraction  of 
the  affected  muscles.  Splints  are  essential  to  prevent  the  occurrence  of  deformity, 
and  their  right  application  is  an  important  factor  in  promoting  and  accelerating 
recovery. 


RECURRING  POLYNEURITIS. 

The  recurrence  of  polyneuritis  is  a  very  rare  condition  in  children.  Some  of 
the  cases  which  have  been  described  under  this  title  probably  belong  to  the  group 
of  family  periodic  paralysis,  and  the  case  of  a  boy,  aged  fourteen,  reported  by 
Bernstein  probably  belongs  to  that  group,  although  electrical  changes  were  said 
to  have  been  present  in  various  muscles.  Only  one  such  case  has  come  under  the 
observation  of  the  writer — a  boy,  aged  eight,  who  had  gradual  onset  of  weakness 
of  the  legs  with  foot-drop.  Although  the  weakness  was  most  marked  in  the  legs, 
it  was  not  limited  to  them.  There  was  some  swelling  of  the  feet ;  he  had  the  greatest 
difficulty  in  getting  up  from  the  ground,  and  during  one  period  of  his  recovery 
"climbed  up  his  legs"  like  a  myopathy.  All  the  deep  reflexes  were  absent.  Sensation 
was  very  slightly  if  at  all  impaired,  and  there  was  no  tenderness  of  the  nerve  trunks. 
The  muscles  gave  a  very  diminished  reaction  to  both  galvanism  and  faradism, 
and  a  slow  response  to  the  former.    No  cause  for  the  paralysis  could  be  found. 
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There  was  no  reason  to  suspect  alcohol,  and  the  very  absence  of  tenderness  was 
against  this  form  of  poison.  There  was  no  evidence  of  either  lead  or  arsenic. 
The  boy  recovered  from  the  attack  in  about  four  months ;  the  knee-jerks  returned 
and  the  muscles  reacted  normally. 

Four  months  later  he  had  another  attack  of  exactly  similar  nature — weakness 
and  swelling  of  the  legs,  with  loss  of  knee-jerks — without  disturbance  of  the  general 
health.  For  this  attack  no  cause  could  be  found,  and  he  again  made  a  good 
recovery. 
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PROGRESSIVE  "SPINAL"  MUSCULAR  ATROPHY  OF  INFANTS  AND 
YOUNG  CHILDREN  (WERDNIG-HOFFMANN  TYPE). 

Introduction. — Progressive  muscular  atrophy  occurs  in  infants  and  children 
from  a  variety  of  conditions  dependent  on  diseases  of  joints,  diseases  of  the  muscles, 
affections  of  the  peripheral  nerve,  spinal  and  cerebral  lesions.  Some  of  these  con- 
ditions give  rise  to  local  weakness  and  atrophy,  others  to  more  general  paralysis 
and  wasting. 

The  special  form  of  muscular  atrophy  here  considered  was  originally  described 
by  Werdnig  in  1891,  and  Hoffmann  in  1893,  under  the  title  "Progressive  Spinal 
Muscular  Atrophy  in  Early  Childhood."  The  word  "  spinal  "  indicated  that  the 
disease  was  due  primarily  to  a  spinal  and  not  a  muscular  lesion.  The  authors  also 
emphasized  the  familial  character  of  the  disease.  Since  this  disease  was  first 
recognized  some  16  cases  have  been  recorded  which  have  been  confirmed  by 
pathological  examination — 2  by  Werdnig,  3  by  Hoffmann,  1  by  Bruce  and 
Thomson,  1  by  Beevor,  2  by  von  Ritter,  2  by  Bruns,  2  by  Batten  and  Holmes, 
1  by  Parsons  and  Stanley.  Other  cases  without  a  pathological  examination  are 
recorded  by  Sevestre,  Wimmer,  Bruns,  Senator,  and  Lange.  Some  of  these,  and 
especially  those  desoribed  by  the  last-named  author,  should  not  be  accepted  as 
instances  of  the  disease  without  a  pathological  examination. 

^Etiology. — As  to  the  direct  cause  of  the  disease  nothing  is  known,  hut  there 
is  some  evidence  from  the  pathological  examination  of  some  cases  to  suggest  that  it 
may  be  due  to  a  toxin  acting  during  intra-  or  extra-uterine  life.  On  the  other 
hand,  the  occurrence  of  the  disease  in  families,  although  not  absolutely  excluding 
the  toxic  theory,  yet  would  seem  to  point  to  the  condition  being  due  to  what  has 
been  designated  by  Gowers  as  abiotrophy,  "  a  degeneration  dependent  on  a  defective 
vital  endurance." 

Family  Character. — Werdnig  gives  an  instance  in  which  2  brothers  in  a  family 
of  6  were  affected  ;  Hoffmann  3  families,  in  the  first  of  which  6  out  of  15  were  affected 
— i  boys  and  2  girls  ;  a  second  family  of  9  in  which  3  were  affected — 2  boys  and 
1  girl ;  and  a  third  family  of  12  in  which  8  were  affected,  and  an  unaffected  female 
member  of  this  family  had  6  children,  3  of  whom  were  affected.  Beevor  describes 
a  family  of  8  in  which  4  were  affected. 
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Age. — The  disease  seems  to  affect  males  and  females  alike.  The  age  at  which 
the  disease  first  manifests  itself  varies.  In  Werdnig's  and  Hoffmann's  cases  the 
first  symptoms  were  noticed  when  the  child  was  eight  to  ten  months  old.  In  other 
cases  the  disease  would  seem  to  have  been  present  at  birth,  or  a  few  weeks  after 
birth"(Beevor,  Sevestre,  and  Batten's  cases). 

Symptomatology. — The  clinical  features  of  this  disease  may  be  described  as 
follows  :  An  apparently  healthy  and  intelligent  child  who  has  made  normal  pro- 
gress during  the  first  few  weeks  or  months  of  life  begins,  without  any  sudden  onset, 
manifestations  of  acute  disease,  or  known  causes,  to  lose  power.  If  the  child  has 
already  stood,  it  loses  that  power  ;  it  then  loses  the  power  of  sitting  up,  and  finally 
even  the  power  of  sitting  up  when  placed  in  that  position.  The  loss  of  power  is 
first  noticed  in  the  muscles  of  the  hip  and  then  in  those  of  the  back,  the  shoulders, 
thighs,  upper  arm,  forearm,  and  leg 
muscles,  being  successively  affected  in 
the  order  of  parts  as  above  mentioned. 
The  paralysis  of  the  proximal  as  compar- 
ed to  the  distal  muscles  is  a  very  striking 
feature  of  the  disease,  for  the  child  will 
move  the  fingers  and  toes  whilst  the 
arms  and  legs  are  completely  paralyzed. 

The  intercostal  and  abdominal 
muscles  become  affected  with  the  other 
trunk  muscles,  whilst  the  power  of  the 
diaphragm  remains  intact. 

Fibrillary  twitching  of  the  muscles 
may  be  present  in  some  cases ;  but 
the  amount  of  subcutaneous  fat  often 
covers  up  the  wasting  of  the  muscles 
and  makes  it  difficult  to  observe  such 
fibrillary  twitching. 

The  neck  muscles  become  weak,  and 
the  child  is  unable  to  hold  up  the 
head.  Bulbar  symptoms  are  said  some- 
times to  supervene,  and  contraction  of 
the  limbs  may  be  present. 

The  affected  muscles  will  not  as  a 
rule  react  to  the  faradic  or  galvanic 
stimulations,  and  the  reaction  of  de- 
generation is  said  sometimes  to  be 
present.  The  child  will  often  bear 
without  any  manifestation  of  pain  a  faradic  current  so  strong  that  it  will  produce 
a  tetanus  in  the  normal  muscles,  but  resent  even  comparatively  weak  galvanic 
currents.  All  the  deep  reflexes  are  abolished,  and  generally  the  superficial 
reflexes  are  also  absent.  There  is  as  a  rule  no  pain  or  tenderness.  There  is  no 
alteration  of  sensation,  and  the  child  usually  responds  to  all  cutaneous  stimuli. 

The  mental  condition  of  the  child  continues  unimpaired  throughout  the  whole 
course  of  the  disease,  and  the  child  takes  notice,  talks,  laughs,  and  swallows  its 
food  in  a  perfectly  normal  way. 

The  happy  and  contented  aspect  of  these  children  is  a  striking  feature  when 


Fig.  118. — -Progressive  Spinal  Muscular 
Atrophy  (Werdnig-Hoefmann)  :  Photo- 
graph oe  a  Child  Two  Years  Old  being 
held  up  by  a  Nurse. 

The  head  falls  forward,  and  the  arms  "  come 
away  "  from  the  trunk.  The  child  has  no 
power  to  kick  the  legs,  move  the  arms,  or 
raise  the  head.     (Batten  and  Holmes.) 
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seen  in  association  with  the  complete  flaccid  paralysis  of  the  trunk  and  limbs 
Although  the  muscles  are  in  a  state  of  flaccid  paralysis,  yet  there  is  not  that  marked 
condition  of  hypotonia — i.e.,  loss  of  tone — seen  in  some  of  the  myopathic  conditions 
and  the  legs  and  arms  of  the  child  cannot  be  placed  in  the  abnormal  positions  which 
are  so  well  seen  in  the  form  of  myopathy  known  under  the  name  "  myatonia  con- 
genita."    The  sphincters  are  normal. 

Pathology. — The  pathology  of  the  disease  is  based  on  the  examination  of 
some  sixteen  cases  by  Werdnig,  Hoffmann,  Bruce  and  Thomson,  Beevor,  Armand- 
Delille  and  Bordet,  Bruns,  Holmes,  Stanley,  Parsons,  and  Batten. 

To  the  naked  eye  the  only  change  visible  is  the  atrophy  of  the  anterior  roots  of 
the  spinal  cord  and  the  paleness  and  smallness  of  the  muscles  of  the  limbs  and  trunk. 

On  microscopical  examination  there  is  atrophy  of  the  cells  of  the  anterior 
horns,  and  atrophy  of  the  fibres  of  the  lower  motor  neuron  passing  therefrom.  In 
some  of  the  cases  which  have  died  in  an  early  stage  of  the  disease  the.  changes  in 
the  anterior  roots  and  anterior  horn  cells  are  such  as  to  suggest  that  some  poison 
is  acting  on  the  lower  motor  neuron,  whereas  the  cases  examined  in  the  late 
stage  of  the  disease  suggest  that  atrophy  has  resulted  from  the  effect  of  the  poison. 

The  change  found  in  the  muscles  is  atrophy  of  some  bundles  of  fibres,  leaving 
other  muscle  fibres  unaffected.  Hypertrophy  of  individual  fibres  has  also  been 
described  ;  but  the  general  appearance  of  the  muscles  suggests  an  atrophy  secondary 
to  some  spinal  change.  The  absence  of  the  intermuscular  fibrosis  as  compared 
to  that  which  occurs  in  cases  of  myopathyis  a  striking  feature.  The  peripheral 
nerves  show  some  degenerate  fibres. 

In  individual  cases  other  changes  have  been  described — viz.,  degeneration  of 
the  fibres  of  the  posterior  columns  ;  but  in  most  of  the  cases  not  only  does  the 
white  matter  of  the  cord  appear  normal,  but  no  change  can  be  found  in  any  part 
of  the  nervous  system  other  than  that  mentioned  above. 

Diagnosis. — The  diagnosis  of  cases  of  this  disease  is  by  no  means  easy.  Not 
only  have  the  clinical  features  to  be  considered,  but  the  history  of  the  onset  is  of 
considerable  importance. 

Ar;  infant  who  at  the  time  of  birth  is  said  to  have  had  a  complete  flaccid  paralysis 
of  both  arms,  legs,  and  trunk,  is  probably  the  subject  of  an  extensive  injury  to  the 
spinal  cord  in  the  cervical  region. 

An  infant  who  in  the  first  few  weeks  or  months  of  life  gradually  develops  a 
flaccid  paralysis  of  the  extremities  is  probably  the  subject  of  a  progressive  spinal 
atrophy. 

A  spinal  hemorrhage,  in  order  to  produce  the  symptoms  of  a  complete  flaccid 
paralysis  in  the  legs,  with  loss  of  all  reflexes,  must  be  fairly  complete,  and  should 
involve  both  motor  and  sensory  paths.  The  loss  of  sensation  should  furnish  a 
distinguishing  feature  between  the  two  classes  of  cases.  It  is,  however,  often  a 
difficult  matter  to  say  whether  an  infant  has  or  has  not  lost  sensation,  nor  can  any 
inference  be  drawn  from  the  condition  of  the  sphincters. 

Figs.  119a,  119b,  119c,  119d. — Progressive  Spinal  Muscular  Atrophy:  A  Series  of 
Photographs  of  a  Child,  showing  Progressive  Wasting  and  Weakness  oe  Muscles. 

The  disease  started  when  the  child  was  twelve  months  old.  The  first  photograph  was  taken 
when  the  child  was  three  years  old,  the  second  when  four  years  old,  and  the  third  and 
fourth  when  five  years  old  (six  months  before  death).  The  spinal  cord  showed  the  charac- 
teristic atrophy  of  the  anterior  horn  cells.     (Bruce  and  Thomson's  case.) 


Fig.  119a. 


Fig.  119b. 


Fig.  119o. 


Fig.  119d. 
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It  has  been  shown  by  Herbert  Spencer  that  spinal  haemorrhage  is  not  uncommon 
in  stillborn  infants,  and  a  case  of  spinal  haemorrhage  recorded  by  Beevor  shows  the 
difficulty  of  distinguishing  that  condition  from  a  muscular  atrophy. 

It  is  not,  however,  in  early  infant  life  that  the  difficulty  in  diagnosis  so  often 
arises  as  between  the  ages  of  six  months  and  two  years. 

The  lack  of  power  and  the  flaccid  condition  of  the  muscles  bears  a  striking 
resemblance  to  certain  forms  of  myopathy  which  occur  in  early  life,  and  especially 
to  that  described  by  Oppenheim  under  the  name  "  myatonia  congenita." 

Myatonia  congenita  is  a  disease  of  infancy  and  early  childhood  characterized 
by  an  extreme  degree  of  loss  of  tone  in  all  the  muscles  of  the  body,  it  being  possible 
to  place  the  limbs  in  most  unusual  positions  in  relation  to  the  trunk.  Children 
suffering  with  this  disease  can  as  a  rule  perform  all  movements  in  a  feeble  manner, 
and  there  is  not  the  marked  degree  of  complete  flaccid  paralysis  seen  in  the  cases 
of  spinal  atrophy. 

Another  striking  difference  is  the  condition  of  the  intercostal  and  abdominal 
muscles. 
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Fig.  120. — Progressive  Spinal  Muscular  Atrophy  :  Cells  from  the  Anterior  Horns  of 
Lumbar  Region  or  the  Spinal  Cord,  showing  Atrophy,  with  Loss  of  Chromatin 
Substance. 

Compare  the  normal  cells  on  the  left  with  those  on  the  right  from  same  Begment  of 
the  cord  and  under  the  same  magnification. 


In  spinal  atrophy  the  intercostal  and  abdominal  muscles  are  usually  markedly 
affected,  whereas  in  myatonia  congenita  they  are  but  little  affected. 

The  deep  reflexes  are  absent  in  both  conditions  ;  the  intelligence,  the  sensations, 
and  the  control  of  the  sphincters  is  good  in  both,  and  the  electrical  reaction  will 
not  materially  help  in  the  differential  diagnosis.  How  difficult  the  diagnosis  may 
in  certain  cases  be  is  shown  by  Finkelnburg,  who  recorded  three  cases  in  one 
family  which,  on  clinical  grounds  alone,  would  have  been  assigned  to  the  Werdnig- 
Hoffmann  group,  but  which  on  pathological  examination  were  shown  to  be  myo- 
pathic in  nature. 

To  put  the  matter  shortly,  m  spinal  atrophy  the  paralysis  of  the  limbs  is  more 
marked  and  the  hypotonia  less  marked  than   in  cases   of   myatonia   congenita. 
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Apart  from  the  conditions  mentioned  above,  no  difficulty  should  arise  as  to  the 
diagnosis  in  a  well-marked  case  of  the  disease  ;  but  the  clinical  features  are  by  no 
means  constant,  and  the  possibility  of  a  diphtheritic  paralysis  or  diffuse  polio- 
myelitis must  be  considered. 

In  a  case  of  diphtheritic  paralysis  there  is  seldom  complete  paralysis  of  the 
limbs,  the  eyes  and  palatal  and  laryngeal  muscles  are  commonly  affected,  and  the 
diaphragm  is  weak.  In  a  diffuse  poliomyelitis  the  paralysis  and  atrophy  of  the 
muscles  is  rarely  symmetrical,  and  groups  of  muscles  tend  to  be  picked  out,  leaving 
others  unaffected.  Again,  in  an  early  case  in  which  the  paralysis  has  not  yet 
become  extensive,  a  syphilitic  epiphysitis  must  be  borne  in  mind  ;  for  this  condition 
frequently  gives  rise  to  a  flaccid  paralysis  of  one  or  both  arms.  The  condition  has 
only  to  be  borne  in  mind,  for  the  diagnosis  is  easily  made. 


'"i 


Fig.  121.— Transverse  Section  of  Biceps  Femoris  Muscle,  from  Child   suffering  from 
Progressive  Spinal  Muscular  Atrophy  of  Infants.     (Werdnig-Hoffmann.) 

Note  the  extreme  variation  in  the  size  of  the  muscle  fibres.     The  larger  fibres  are  about  normal 

size  (Brain,  1912,  xxxv.  38). 

Another  condition  may  rather  closely  resemble  the  spinal  atrophy  of  infants, 
and  that  is,  a  condition  of  flaccid  paralysis  of  the  limbs  and  absent  knee-jerks  met 
with  in  certain  forms  of  mental  defect.  Such  cases,  which  are  probably  due  to 
some  general  defect  in  development  of  the  nervous  system,  should  not  be  classed 
with  the  spinal  atrophies. 

Certain  cases  of  spinal  caries,  in  which  the  tuberculous  process  has  extended 
into  and  invaded  the  spinal  cord,  may  give  rise  to  symptoms  closely  resembling 
the  cases  under  consideration.  The  paralysis  and  flaccid  condition  of  the  legs 
being  due  to  the  extensive  lesion  of  the  cord,  the  presence  of  constitutional  symp- 
toms— of  pain,  of  rigidity  of  the  spine,  and  the  evidence  obtained  from  an  X-ray- 
should  make  the  diagnosis  certain. 
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Prognosis. — Once  the  diagnosis  is  established  the  prognosis  is  certain.  The 
disease  is  always  progressive,  and  death  usually  takes  place  within  five  years  of  the 
onset.     The  younger  the  child  the  more  rapid  is  the  course  of  the  disease. 

No  line  of  treatment  has  been  suggested  for  the  arrest  or  cure  of  the  disease. 
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OTHER  FORMS  OF  PROGRESSIVE  MUSCULAR  ATROPHY  DUE  TO 

SPINAL  DISEASE. 

Introduction.— Apart  from  the  type  of  progressive  muscular  atrophy  just 
described,  cases  occur  in  older  children  which  present  the  features  of  progressive 
muscular  atrophy  and  weakness,  but  which  on  pathological  examination  are  shown 
to  be  quite  distinct  from  the  above  group  of  cases.  Some  of  these  cases  would 
appear  to  be  due  to  a  condition  of  so-called  "  toxic  neuritis,"  others  to  a  diffuse 
and  progressive  "  myelitis." 

Clinical  Features  of  "  Toxic  Neuritis  "  Group. 

The  clinical  features  of  this  group  are  well  exemplified  by  the  following  case 
described  by  Voelcker  :  A  girl,  aged  three,  who  had  been  quite  healthy  and  normal, 
was  noticed  one  morning  to  be  unable  to  walk  properly.  She  was  able  to  use  the 
arms  well.  Gradually  her  weakness  increased,  so  that  she  was  no  longer  able  to 
sit  up,  and  could  not  raise  the  arms.  The  legs  became  wasted,  and  the  muscles 
gave  a  reaction  of  degeneration.  All  the  deep  reflexes  were  abolished.  After  the 
disease  had  progressed  for  three  months  an  arrest  and  improvement  took  place, 
and  a  definite  gain  in  power  was  noticed  for  the  next  two  months.  Then  the 
disease  again  began  to  advance,  the  intercostal  muscles  and  the  diaphragm  became 
affected,  and  the  child  died  some  fourteen  months  after  the  first  onset  of  the  disease. 
The  intermissions  of  the  disease  and  the  variation  in  the  severity  of  the  symptoms 
from  day  to  day  was  a  striking  feature  in  this  case.  On  one  occasion  she  developed 
paralysis  of  the  right  side  of  the  face,  which  entirely  cleared  up  in  a  few  days,  and 
did  not  return. 

Morbid  Anatomy. — On  pathological  examination  degeneration  of  the  peripheral 
nerves  and  chromatolytic  changes  in  the  cells  of  the  spinal  cord  were  found. 
Fatty  degeneration  of  the  muscle  fibres  of  the  diaphragm  was  also  present.  The 
changes  suggest  a  toxic  degeneration  of  the  lower  motor  neuron,  and  bring  the 
case  into  the  group  of  "toxic  neuritis."  The  nature  of  the  toxin  is  unknown. 
Such  poisons  as  lead,  arsenic,  or  diphtheria,  might  be  considered,  but  neither  the 
clinical  features  nor  course  of  the  disease  are  like  the  symptoms  usually  produced  by 
these  poisons. 
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Clinical  Features  of  "  Myelitic  Group." 

The  clinical  features  of  this  group  may  be  exemplified  by  a  case  recorded  by 
Fletcher  and  Batten.  A  girl,  aged  eleven  years,  had  noticed  weakness  of  the  hands 
for  twelve  months,  and  she  had  been  unable  to  button  her  clothes  for  seven  to  eight 
months.  For  four  months  she  had  had  some  weakness  in  the  legs.  She  complained 
of  some  pain  in  the  back,  and  had  some  difficulty  in  swallowing.  On  examination 
she  showed  some  atrophy  of  the  tongue,  weakness  of  the  neck  muscles,  weakness 
of  the  intercostals.  The  hand  was  in  a  claw  position,  the  wrist  dropped,  and  there 
was  weakness  of  the  upper  arm  and  shoulder  muscles.  She  could  walk  but  feebly. 
The  knee-jerks  were  active.  The  weakness  slowly  progressed,  and  the  child  died 
of  respiratory  failure  eighteen  months  after  the  onset  of  the  disease. 

Morbid  Anatomy. — The  pathological  examination  of  this  case  showed  exten- 
sive myelitis  of  the  cervical  region  of  the  spinal  cord,  affecting  grey  and  white 
matter  and  destroying  the  cells  of  the  anterior  horn.  No  cause  could  be  found 
for  the  myelitis,  which  was  progressive  in  nature. 
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AMAUROTIC  FAMILY  IDIOCY  {WAREN-TAY-SACH  DISEASE). 

Introduction. — Amaurotic  family  idiocy  is  a  progressive  degenerative  disease 
of  the  nervous  system  occurring  in  Hebrew  children,  affecting  several  members  of 
a  family,  characterized  by  progressive  mental  and  physical  weakness,  blindness, 
and  symmetrical  changes  at  the  macula.  The  word  "  idiocy  "  carries  with  it  a 
wrong  conception  of  the  disease,  for  the  children  have  a  head  of  normal  shape  and 
size,  a  well-convoluted  brain,  and  are  in  the  earlier  months  of  life  perfectly  normal 
babies. 

The  following  facts  with  regard  to  the  history  of  the  disease  should  be  known  : 
Waren-Tay  in  1886  first  described  the  changes  in  the  fundus.  Sach  in  1887 
described  the  peculiar  form  of  mental  defect  associated  with  blindness  in  four 
members  of  a  family.  Kingdom  in  1894  showed  that  the  above  conditions  were 
one  and  the  same  disease. 

The  pathology  has  since  been  worked  out  carefully  by  Russell,  Schaffer,  Holmes, 
Parsons,  Coates,  and  many  others. 

^Etiology. — The  cause  of  this  form  of  degeneration  is  unknown.  Syphilis 
plays  no  part.  The  disease  attacks  several  members  of  a  family  in  succession, 
males  and  females  being  alike  affected,  it  usually  manifests  itself  between  the  third 
and  sixth  months  of  life,  and  death  occurs  before  the  end  of  the  third  year  of  life. 
The  disease  is  limited  to  the  Hebrew  race. 

It  has  been  questioned  whether  the  disease  is  limited  to  the  Hebrew  race,  and 
cases  have  been  published  in  which  the  disease  was  said  to  be  present  in  Gentile 
children.  If  these  cases  are  examined  critically,  it  is  found  that  they  differ,  not 
only  in  the  course  and  symptoms,  but  also  in  the  nature  of  the  changes  at  the 
macula.     These  cases  will  be  considered  later  (see  p.  846). 
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What  the  nature  of  the  poison  is  that  gives  rise  to  this  form  of  degeneration  is 
at  present  unknown,  but  it  would  seem  probable  that  it  is  of  endogenous  and  not 
exogenous  origin. 


Fig.  122. — Appearance  of  the  Region  of  the  Yellow  Spot  in  a  Case  of^  Family 

Amaurotic  Idiocy. 

(From  Mr.  .Waren-Tay's  originaFcase.) 

Symptomatology. — The  symptoms  of  this  disease  are  so  characteristic  that 
when  once  the  "  clinical  picture  "  has  been  seen  it  is  again  easily  recognized. 

The  child  is  usually  born  at  full  term,  and  appears  at  the  time  of  birth  and  for 
some  three  to  six  months  afterwards  perfectly  normal. 


Fig.  123. — Photograph  of  a  Child  suffering  with  Amaurotic  Idiocy. 

Note  the  extended  and  pronated  position  of  the  arms  and  the  retracted  position  of  the  head. 
(With  Dr.  Carlil]  and  Mott's  kind  permission.) 

Signs  o£  weakness  then  begin  to  manifest  themselves.  If  the  child  has  sat  up, 
it  loses  this  capacity,  the  neck  muscles  become  weak,  and  the  head  falls  about 
according  to  the  position  of  gravity. 

The  child  becomes  apathetic,  and  no  longer  seems  to  take  notice  of  objects, 
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and  parents  who  have  had  previous  children  similarly  affected  notice  the  loss  of 
vision  before  any  change  can  be  seen  on  ophthalmoscopic  examination.  Gradually 
the  impairment  of  vision  becomes  more  obvious,  and  the  eyes  wander  aimlessly 


Fig.  124. — Photograph  of  Child  suffering  with  Amaurotic  Idiocy,  showing  the 

Position  of  Hands. 

about,  the  child  taking  no  notice  of  its  surroundings,  but  being  susceptible  to 
sounds. 

At  this  period  the  characteristic  change  in  the  fundus  is  present.     There  is 
optic  atrophy,  and  the  cherry-red  spot  surrounded  by  a  lighter  halo  at  the  macula. 


Fig.  125. — Photograph  of  the  Limbs  of  the  Same  Child  Four  Months  Later,  showing 
the  Position  and  Extreme  Wasting  of  the  Limbs. 


i  The  limbs  now  become  rigid,  the  arms  are  extended  and  rotated  inwards  at  the 
shoulder,  the  legs  are  extended,  adducted,  and  crossed.  The  head  is  not  usually 
retracted.  The  knee  jerks  at  this  period  are  usually  exaggerated,  and  the  plantars 
may  give  an  extensor  response.  The  cerebro-spinal  fluid  shows  practically  no 
change,  a  few  lymphocytes  may  be  present,  and,  the  Fehling  and  Noguchi  tests  are 
normal.     The  child  now  begins  to  waste  ;  the  hands  become  flexed  and  contracted, 


) 
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[  Fig.  126. — Series  of  Nerve  Cells,  showing  the  Character  of  Change  met  with  in 

Cases  of  Amaurotic  Idiocy. 

1,2,  3,  and  4.  are  pyramidal  cells;  5,  a  large  spinal  anterior  horn  cell ;  6,7,8,  and  9,  are  pyramidal 
cells  stained  by  methods  to  show  the  neuro-fibrcs  ;  9  shows  a  large  ovoid  swelling  on  one 
of  the  processes — a  characteristic  feature  in  this  disease.  (Reproduced  with  Dr.  Carnll 
and  Mott's  kind  permission). 
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as  shown  in  Figs.  124  and  125.     The  feet  become  extended,  the  knee-jerks  being  at 
this  time  difficult  to  obtain  (Fig.  125). 

The  child  lies  in  a  semiconscious  condition,  convulsions  may  occur,  and  a  squint 
may  be  present.  The  child  gradually  loses  the  power  of  sucking,  and  eventually 
of  swallowing.  If  nasal  feeding  is  resorted  to,  the  child  may  live  for  some  months 
in  an  emaciated  condition.  Death  takes  place  from  pneumonia,  or  quite  suddenly 
from  cardiac  failure. 

Pathology. — The  brain  of  a  child  who  has  died  of  this  disease  is  of  normal 
size  and  average  weight.  The  surface  is  well  convoluted,  and  the  convolutions  are 
well  developed.  The  brain  is,  however,  unusually  firm,  and  has  a  india-rubber-like 
consistency,  so  that  it  can  be  freely  handled  without  fear  of  damage.  The  spinal 
cord  also  appears  of  normal  size  and  weight. 

The  membranes  of  the  brain  show  practically  no  change. 

On  microscopical  examination,  the  most  striking  change  is  the  swollen  appear- 
ance of  the  cells  and  of  the  dendrites.  This  condition  affects  not  only  the  cells  of 
the  cortex,  but  also  those  of  the  cerebellum  and  of  the  spinal  cord.  Secondary 
l"o  these  changes  there  is  degeneration  of  the  nerve  fibres  and  medullary  sheath. 

This  change  is  well  illustrated  by  the  diagram  taken  from  Carlill  and  Mott's 
paper  (Fig.  126).  Secondary  to  this  cell  change  there  is  a  proliferation  of  the  glia, 
with  the  development  of  large  glia  cells.  There  is  no  evidence  that  the  condition 
is  inflammatory  ;  it  is  essentially  a  degenerative  process. 

The  retina  shows  degeneration  of  the  ganglion  cells,  and  the  nerve  fibre  layer  is 
extremely  attenuated. 

The  characteristic  appearance  of  the  maculae  is  probably  due  to  an  oedema  of 
the  macula,  the  centre  of  the  macula  appearing  as  a  red  spot  in  contrast  to  the 
pnle  surrounding  tissue. 

The  chemical  analysis  of  the  brain  shows  that  there  is  a  marked  relative  diminu- 
tion of  the  lipoid  forms  of  phosphorus  and  sulphur,  with  a  corresponding  increase 
of  the  extractive  forms,  the  protein,  sulphur,  and  phosphorus,  showing  no  marked 
change. 

Diagnosis. — When  once  seen,  the  disease  is  easily  recognized.  The  progressive 
weakness  of  the  limbs,  attended  by  loss  of  vision,  in  a  Jewish  child  who  has  previ- 
ously been  in  good  health  would  at  once  suggest  the  possibility  of  Tay-Sach's 
disease,  and  this  would  be  confirmed  by  the  appearance  of  the  macula. 

The  disease  should  not  be  confused  with  a  form  of  cerebral  degeneration  occurring 
in  older  children,  in  whom  there  is  failure  of  vision  with  a  curious  pigmented  con- 
dition around  the  maculae. 

Prognosis. — The  disease  is  invariably  fatal.  When  once  started,  it  runs  a 
slowly  progressive  course  till  death  ensues — nearly  always  within  two  years  of  the 
onset,  and  often  much  sooner. 

Treatment. — So  far  all  forms  of  treatment  have  been  unavailing.  In  the 
later  stages  of  the  disease  nasal  feeding  becomes  a  necessity  if  the  child's  life  is  to 
be  prolonged. 
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CEREBRAL  DEGENERATION  WITH  SYMMETRICAL  CHANGES  IN 

THE  MACULA?. 

Introduction. — This  condition  is  somewhat  allied  to  the  Tay-Sach  disease, 
but  differs  from  it,  not  only  in  the  onset  and  course  of  the  disease,  but  also  in  the 
appearance  of  the  maculae. 

^Etiology. — The  cause  of  the  disease  is  obscure.  It  occurs,  like  the  Tay-Sach 
disease,  in  families.  There  is  no  evidence  that  syphilis  plays  any  part  in  the  pro- 
duction of  the  typical  form  of  the  disease,  although  in  some  cases,  such  as  those 
recorded  by  Spielmeyer,  with  dementia  and  blindness  from  retinitis  pigmentosa, 
inherited  syphilis  may  be  a  factor.  Consanguinity  in  marriage  is  thought  to  play 
some  part  in  the  production  of  this  condition. 

Symptomatology. — The  history  obtained  in  these  cases  is  that  the  child  during 
the  first  years  of  life  has  been  bright  and  intelligent,  has  gone  to  school  and  learnt 
to  read  and  write,  when  about  the  age  of  six  or  seven  it  is  noticed  that  the  child 
has  become  dull,  fails  to  advance,  and  loses  the  power  of  reading.  It  is  then 
noticed  that  the  child  does  not  see  well,  and  the  head  is  turned  into  a  lateral  position, 
so  that  the  object  may  fall  upon  the  periphery  of  the  fundus.  A  central  scotoma 
is  probably  present,  but  it  is  difficult  to  prove,  owing  to  the  feeble  mental  condition 
of  the  child.  The  child  becomes  irritable,  difficult  to  manage,  dirty  in  habits,  but 
does  not  in  the  early  stage  manifest  any  weakness  of  the  limbs.  The  reflexes  are 
normal,  and  the  physical  examination  shows  nothing  abnormal  with  the  internal 
organs. 

The  striking  features  of  the  disease  are  the  progressive  mental  deterioration 
and  defective  vision,  associated  with  pigmentation  of  the  macula,  occurring  in 
several  members  of  a  family. 

Pathology. — Not  one  of  these  cases  has  so  far  been  investigated  pathologically. 
Two  sisters  with  the  disease  who  were  under  the  writer's  care  died  in  Darenth 
Asylum,  but  no  post-mortem  was  obtained.  Neither  has  an  examination  been 
made  in  the  other  reported  cases. 

Diagnosis. — The  diagnosis  depends  on  the  examination  of  the  fundus.  The 
association  of  mental  deterioration  with  the  macular  changes  are  the  distinguishing 
features. 

Prognosis. — The  mental  condition  slowly  degenerates,  the  disease  lasts  for 
seven  to  eight  years,  and  the  child  dies  from  some  intercurrent  rather  than  from 
the  cerebral  disease. 

Treatment. — So  far  no  treatment  has  been  found  which  will  arrest  the  disease. 
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PROGRESSIVE  LENTICULAR  DEGENERATION. 

Introduction. — This  disease,  first  described  by  Gowers  under  the  title  "tetanoid 
chorea,"  has  recently  been  fully  investigated  by  Kinnier  Wilson,  and  he  has  sug- 
gested the  name  "  progressive  lenticular  degeneration."  The  disease  has  also  been 
described  by  Anton  under  the  name  "  dementia  choreo-asthenica." 

Wilson  defines  the  disease  as  one  which  occurs  in  young  people,  is  often  familial, 
but  not  congenital  or  hereditary. 

It  is  essentially  and  chiefly  a  disease  of  the  extrapyramidal  motor  system,  and 
is  characterized  by  involuntary  movements,  usually  of  the  nature  of  tremor, 


Fig.  127.  —  Progressive   Lenticular   Degeneration:    Photograph   of    Boy   aged   Ten, 

showing  the  spasticity,  contractures,  and  open  mouth characteristic  features 

of  this  Disease. 

(From  photograph  kindly  lent  by  Dr.  Wilson.) 


dysarthria,  dysphagia,  muscular  weakness,  spasticity  and  contractures,  with  pro- 
gressive emaciation.  With  these  may  be  associated  emotionalism  and  certain 
symptoms  of  a  mental  nature.  The  disease  is  progressive,  and  after  a  longer  or 
shorter  period  fatal. 

Pathologically  it  is  characterized  predominantly  by  bilateral  degeneration  of 
the  lenticular  nucleus,  and  in  addition  cirrhosis  of  the  liver  is  constantly  found, 
the  latter  morbid  condition  rarely,  if  ever,  giving  rise  to  symptoms  during  the  life 
of  the  patient. 

jEtiology. — The  youngest  recorded  case  is  that  in  a  boy  of  ten  years.  The 
disease  commonly  commences  during  the  second  decade  of  life.  In  one  family  of 
eleven  children  three  were  affected,  and  in  another  family  of  fourteen  three  were 
affected. 
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There  is  no  evidence  that  syphilis  is  an  serological  factor.  The  exciting  causes 
of  the  disease  are  unknown. 

Symptomatology.— A  child  who  has  been  perfectly  normal  in  mental  and 
physical  development  is  noticed  to  have  involuntary  movements  and  tremor 
increased  by  excitement  and  by  voluntary  effort.  In  addition  to  the  tremor,  a 
progressively  increasing  rigidity  of  the  limbs  and  trunk  takes  place.  This  also 
affects  the  muscles  of  the  face,  and  gives  rise  to  a  fixed  and  fatuous  expression,  in 
which  the  mouth  is  held  widely  open  and  the  patient  laughs  in  a  silly  manner.  ' 


Fig.  128. — Progressive  Lenticular  Degeneration  :  Horizontal  Section  through 
Hemispheres,  showing  Bilateral  and  Symmetrical  Cavitation  op  the  Lenti- 
cular Nuclei. 

(From  a  photograph  kindly  lent  by  Dr.  Wilson. ) 

The  rigidity  of  the  limbs  is  followed  by  contraction,  so  that  the  patient  lies  in 
bed  unable  to  move,  and  it  is  impossible  passively  to  straighten  the  limbs.  Diffi- 
culty in  articulation  and  difficulty  in  swallowing  is  a  constant  feature. 

The  muscular  power  is  often  strikingly  good,  in  spite  of  the  wasted  condition 
of  the  muscles  ;  and  though  the  patient  is  helpless,  the  muscles  cannot  be  said  to 
be  paralyzed.     There  is  no  alteration  in  sensation. 

The  reflexes  are  as  a  rule  normal ;  the  knee-jerks  are  present  and  active ;  there 
is  no  ankle  clonus.  The  plantar  responses  are  flexor,  and  the  abdominal  reflexes 
present. 

The  mental  condition  of  the  patients  is  changed.  They  are  restless,  laugh  easily, 
and  are  unable  to  settle  to  anything.  On  the  other  hand,  the  memory  remains 
good,  and  on  the  receptive  side  but  little  defect  is  observable. 

The  vision  is  good,  there  is  no  nystagmus,  and  the  optic  discs  are  normal. 
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The  disease  slowly  progresses  till  death  takes  place  from  emaciation. 

The  cirrhosis  of  the  liver  gives  rise  to  no  symptoms,  but  the  temperature  is 
often  raised  and  irregular  (vide  p.  216). 

Pathology. — The  characteristic  change  which  is  found  in  the  brains  of  these 
cases  is  bilateral  symmetrical  degeneration  of  the  lenticular  nucleus,  the  putamen 
being  more  affected  than  the  globus  pallidus.  Neighbouring  structures,  such  as 
the  caudate  nucleus,  may  be  shrunken,  but  never  disintegrated,  as  is  the  lenticular 
nucleus. 

The  microscopic  changes  consist  in  a  glia  overgrowth,  followed  by  disintegra- 


Fio.  129. — Progressive  Lenticular  Degeneration  :  Photograph  of  Liver  showing  the 
Irregular  Character  or  the  Cirrhosis,  mainly  of  Multilobular  Type. 

Cirrhosis  of  the  liver  is  a  constant  feature  in  cases  of  this  disease. 

(From  a  photograph  kindly  lent  by  Dr.  Wilson.) 

tion  and  cavity  formation  in  the  lenticular  nucleus.     This  gives  the  nucleus  a  finely 
worm-eaten  appearance. 

Diagnosis. — Once  the  clinical  picture  of  this  disease  is  recognized,  the  features 
are  so  distinct  that  no  difficulty  in  diagnosis  should  arise. 

Cases  of  bilateral  cerebral  lesion  (diplegia)  present  somewhat  similar  symptoms, 
but  in  such  cases  the  reflexes  show  the  characteristic  changes  of  a  pyramidal 
affection. 

Duration  and  Prognosis. — The  disease  is  always  slowly  progressive,  and  may 
run  its  whole  course  in  four  to  six  months  ;  but  in  the  more  chronic  cases  two  to  four 
years  is  the  usual  course  of  the  disease. 
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SYPHILIS  OF  THE  CENTRAL  NERVOUS  SYSTEM. 

Introduction. — Congenital  syphilis  manifests  itself  in  the  nervous  system 
of  infants  and  young  children  in  a  variety  of  ways.  It  will  give  rise  to  a  meningitis,  a 
hydrocephalus,  to  an  endarteritis,  to  gummata,  to  a  juvenile  tabes,  and  to  a  juvenile 
general  paralysis  of  the  insane. 

Meningitis  and  hydrocephalus  due  to  syphilis  have  already  been  dealt  with  in 
the  chapters  devoted  to  these  diseases.  Endarteritis  and  gummata  produce 
symptoms  dependent  on  the  situation  of  the  lesion.  Juvenile  tabes  and  juvenile 
general  paralysis  of  the  insane  have  a  symptom-complex  which  is  distinctive. 

^Etiology. — The  effects  of  syphilis  in  the  child  are  nearly  always  caused  by 
congenital  and  not  by  acquired  syphilis,  although  the  latter  is  an  occasional  cause 
of  symptoms. 

Juvenile  Tabes. — This  disease  is  rare.  It  manifests  itself  by  the  same  symptoms 
as  those  in  the  adult.  Unequal  pupils,  the  failure  of  them  to  react  to  light,  and 
paralysis  of  one  of  the  ocular  muscles,  may  be  the  first  symptoms,  followed  by 
the  absence  of  the  knee-jerks  and  other  deep  reflexes,  unsteadiness  of  gait,  and 
incontinence  of  urine.  Lightning  pains,  optic  atrophy,  and  paralysis  of  the  trunk 
and  limbs,  may  also  be  present. 

The  disease  tends  to  run  a  very  prolonged  course,  and  though  starting  at  the 
age  of  six  to  seven,  yet  progresses  slowly,  and  only  gives  rise  to  complete  incapacity 
towards  the  end  of  the  second  decade  of  life. 

Juvenile  General  Paralysis  of  the  Insane  is  far  more  common  than  juvenile 
tabes. 

The  history  usually  obtained  in  these  cases  is  that  until  the  age  of  eight  or 
nine  years  the  child  has  been  normal  in  its  development,  both  physical  and  mental, 
and  has  not  been  backward  at  school.  Mott  says  the  mental  deficiency  may  date 
from  birth.  The  first  sign  of  failure  is  the  loss  of  the  most  recently  acquired 
accomplishments  ;  the  writing  is  not  so  good,  he  can  no  longer  do  the  mathematics 
he  used  to  do,  and  he  becomes  dull  and  listless.  Speech  becomes  affected  ;  the  child 
blurs  its  words.  A  fit  may  now  occur,  leaving  the  child  with  weakness  on  one 
side  of  the  body,  which  passes  off  in  a  few  days.  The  child  may  then  develop 
tremor  of  the  lip,  shaking  of  the  limbs,  and  an  unsteady  or  spastic  gait.  During 
this  time  the  child  begins  to  show  a  marked  tendency  to  get  fat. 

On  examination  an  Argyll-Robertson  pupil  may  be  found  to  be  present,  a  hesi- 
tating and  indistinct  articulation,  a  general  feebleness  of  the  limbs,  with  increased 
knee-jerks,  and  other  signs  of  pyramidal  affection.  Further  degeneration  gradu- 
ally takes  place,  the  amount  of  physical  and  psychical  weakness  being  rapidly 
increased  by  the  occurrence  of  epileptic  seizures.  Hallucinations  and  delusions 
are  rare  in  juvenile  general  paralysis  of  the  insane.  A  condition  of  progressive 
dementia  is  common.  As  the  disease  advances,  the  child  begins  to  waste,  the  legs 
become  rigid  and  flexed,  and  there  is  complete  incontinence  of  urine  and  faeces; 

Such  a  condition  may  develop  in  three  to  four  years  from  the  initial  symptoms. 
Death  during  one  of  the  congestive  attacks  may  shorten  the  duration  of  the  disease ; 
but  its  progress  is  slow,  and  it  is  extraordinary  for  what  length  of  time  the  child 
will  live  in  a  demented  and  emaciated  condition.     Mott  states  that,  of  those  cases 
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he  has  observed,  2  lasted  only  three  months,  2  eighteen  months,  1  one  year,  and 
1  seven  years  ;  but  he  also  states  that  when  the  cases  begin  young  they  last  longer. 

Pathology. — In  some  of  these  cases  there  is  a  very  marked  thickening  of  the 
pia  arachnoid  membrane,  in  others  but  little  affection  of  the  membrane  ;  the 
convolutions  of  the  brain  are  always  atrophic,  the  sulci  wide,  the  ventricles  dilated, 
and  the  ependyma  granular.  The  brain  is  wasted  as  a  whole.  On  microscopical 
examination  the  fibres  of  the  cortex  have  to  a  large  extent  disappeared,  and  there 
is  almost  complete  absence  of  the  tangential  fibres  of  the  cortex.  The  cells  of 
the  cortex  show  various  stages  of  chromatolysis  ;  many  have  already  disappeared 
or  been  replaced  by  calcareous  deposits.  The  pyramidal  tracts,  and  in  some  cases 
the  posterior  columns  of  the  cord,  show  degeneration. 

Diagnosis. — The  diagnosis  of  the  condition  is  not  difficult.  The  slow  progress 
of  symptoms,  the  mental  and  physical  degeneration,  the  Argyll- Robertson  pupils, 
leave  little  doubt  as  to  diagnosis,  even  if  other  signs  of  congenital  syphilis — pegged 
teeth,  interstitial  keratitis,  and  nodes  on  the  tibia — are  absent. 

The  examination  of  the  cerebro-spinal  fluid  reveals  a  lymphocytosis,  and  the 
examination  of  the  blood  and  the  cerebro-spinal  fluid  gives  a  positive  Wassermann 
reaction. 

Prognosis. — The  disease  is  slowly  and  steadily  progressive.  Various  methods 
of  treatment  have  been  tried,  but  nothing  has  been  found  to  arrest  the  progress  of 
the  disease. 

Treatment. — Treatment  with  mercury  and  large  doses  of  iodide  may  be  tried, 
and  injections  of  salvarsan  ;  but  no  better  results  are  to  be  expected  than  those 
obtained  by  these  remedies  in  the  parasyphilitic  affection  of  the  adult. 

REFERENCE. 
Mott  :  Archives  of  Neurology,  1898,  i.  250. 


DISSEMINATED  SCLEROSIS. 

This  disease,  which  is  one  of  the  most  common  affections  of  the  nervous  system 
in  the  young  adult,  is  practically  unknown  in  childhood.  There  are  in  the  literature 
cases  recorded  as  disseminated  sclerosis  in  children,  but  no  case  of  the  disease  with 
a  convincing  pathological  record  has  been  found,  nor  has  an  undoubted  case  of 
disseminated  sclerosis  in  a  child  under  the  age  of  twelve  years  come  under  the 
observation  of  the  writer. 

There  are  many  cases  of  intention  tremor  in  children,  and  some  of  them  may 
be  associated  with  nystagmus  and  signs  of  degeneration  of  the  pyramidal  tract, 
but  causes  other  than  disseminated  sclerosis  account  for  these  symptoms. 

In  some  cases  of  disseminated  sclerosis  occurring  in  early  adult  life,  there  is  a 
history  of  transient  squint  or  some  failure  of  vision  occurring  during  childhood, 
and  these  may  be  brought  froward  as  evidence  of  the  occurrence  of  the  disease 
during  childhood. 
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MYASTHENIA  GRAVIS. 


This  disease  is  characterized  by  weakness  and  easy  exhaustion  of  the  muscles 
of  phonation,  mastication,  deglutition,  and  also  of  those  of  the  eye  and  trunk. 

The  disease  is  certainly  most  rare  in  children  under  the  age  of  twelve,  although 
there  are  a  few  such  on  record.  Madhouse  records  its  occurrence  in  a  boy  aged 
two  years  and  three-quarters,  and  Eenault  in  a  child  of  twelve — neither  with 
a  post-mortem.  Buzzard  has  recorded  a  case  of  a  girl,  aged  fourteen,  in  whom 
the  symptoms  first  manifested  themselves  at  the  age  of  six  years.  The  weakness 
was  most  marked  in  the  pelvic  muscles,  the  face  muscles  being  unaffected. 

Only  one  instance  of  this  affection  in  a  child  has  come  under  the  personal 
observation  of  the  writer,  and  that  was  a  child  of  twelve  who  for  four  years  pre- 
sented symptoms  of  bulbar  paralysis,  ocular  paralysis,  respiratory  difficulty, 
and  general  asthenia.  Whilst  at  rest  the  child's  condition  greatly  improved,  but 
from  time  to  time  the  respiratory  difficulty  became  greater.  She  died  at  the  age  of 
twelve,  having  been  four  years  under  observation.  At  the  autopsy,  and  after 
most  careful  examination  of  the  nervous  system,  no  lesion  could  be  discovered. 

Morbid  Anatomy. — The  only  change  which  has  been  found  on  microscopical 
examination  is  the  presence  of  groups  of  small  round  cells  in  the  muscles.  These 
have  been  designated  by  Buzzard  as  "  lymphorrhages."  They  are  not,  however, 
peculiar  to  myasthenia  gravis,  and  have  been  found  under  other  pathological 
conditions.     The  enlargement  of  the  thymus  has  been  described  in  some  cases. 

Diagnosis. — The  diagnosis  is  not  as  a  rule  difficult,  but  in  those  cases  in  which 
the  weakness  is  limited  to  the  pelvic  muscles,  and  is  associated  with  atrophy,  it 
may  be  difficult  to  distinguish  the  condition  from  a  myopathy.  In  the  case  recorded 
by  Buzzard,  above  referred  to,  this  difficulty  arose,  and  it  was  only  after  the  child 
had  been  under  careful  observation,  and  a  definite  attack  of  weakness  had  been 
observed,  that  the  diagnosis  of  myasthenia  was  made  certain. 

Prognosis. — Some  cases  run  a  most  prolonged  course,  and  with  care  the  patient 
may  live  for  many  years.  In  other  cases  the  disease  takes  an  acute  course,  and  the 
patient  dies  of  respiratory  failure,  consciousness  being  perfectly  preserved  till 
the  end. 

Treatment. — No  treatment  has  been  found  for  this  affection.  Some  patients 
have  been  benefited  with  thyroid,  others  have  been  made  worse.  Various  glandu- 
lar extracts  have  been  used,  but  not  with  any  constant  success. 

REFERENCES. 

Buzzard  :  Brain,  1905,  xxviii.  438. 

Buzzard  :  Roy.  Soc.  Med.,  Neurol.  Sec,  1912,  v.  138. 

HEMIATROPHY  OF  THE  FACE. 

Hemiatrophy  of  the  face  is  a  rare  affection  in  childhood ;  it  is  characterized 
by  progressive  wasting  of  the  subcutaneous  tissue,  bones,  skin,  and  muscles  on  one 
or  both  sides  of  the  face.  There  is  no  weakness  of  the  muscles  of  the  face,  and  they 
react  normally  to  electrical  stimulation.  There  is  no  alteration  in  the  sensations. 
The  wasting  affects  primarily  the  fat  and  subcutaneous  tissue,  and  the  absence 
of  these  give  to  the  child  the  appearance  of  an  aged  person. 
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FAMILY  PERIODIC  PARALYSIS. 

Introduction. — A  rare  disease  occurring  in  families,  and  affecting  members 
in  several  generations.  It  is  characterized  by  periodic  attacks  of  loss  of  power, 
amounting  to  complete  flaccid  paralysis,  with  loss  of  reflexes  and  loss  of  the  elec- 
trical excitability  of  the  muscles,  but  without  any  loss  of  sensation  or  loss  of  con- 
sciousness. The  attacks  last  for  twelve  to  forty-eight  hours,  affect  the  proximal 
muscles  before  the  distal,  and  pass  off  in  the  reverse  order,  so  that  the  distal 
muscles  recover  before  the  proximal. 

^Etiology. — The  condition  is  a  familial  affection.  An  attack  can  be  pro- 
duced by  exertion  or  overexertion  and  by  excesses  in  diet,  but  the  causal  agent 
is  not  known. 

Both  sexes  are  equally  liable  to  be  affected  ;  the  youngest  known  case  was  in 
a  child  of  two  years. 

Symptomatology. — The  attack  often  begins  at  night ;  the  child  has  gone  to 
bed  well,  but  wakes  up  in  a  condition  of  more  or  less  complete  paralysis  of  the 
limbs.  The  paralysis  gradually  extends  until  there  is  a  complete  flaccid  paralysis 
of  all  four  limbs,  paralysis  of  the  abdominal  muscles,  and  sometimes  of  the  inter - 
costals.  In  some  cases  there  may  be  weakness  of  the  levator  palpebrarum,  but 
as  a  rule  the  cranial  nerves  are  not  affected.  The  child  is  quite  conscious.  There 
may  be  profuse  sweating  and  dilatation  of  the  heart.  All  the  deep  and  superficial 
reflexes  are  absent,  and  the  muscle  irritability  is  lost,  so  that  no  response  can  be 
obtained  either  on  percussion  or  on  electrical  stimulation. 

After  the  attack  has  lasted  for  some  hours,  the  paralysis  begins  to  pass  off, 
the  reflexes  return,  and  recovery  is  complete.  Subsequent  attacks  may  be  of  the 
same  nature,  but  may  vary  in  severity. 

Pathology. — It  is  argued  that  since  the  muscles  entirely  lose  their  electrical 
excitability,  the  symptoms  must  be  due  to  some  toxin  acting  on  the  muscles.  No 
change  has  been  found  in  the  nervous  system,  and  very  little  in  the  portions  of 
excised  muscle. 

Diagnosis. — In  the  first  attack  some  difficulty  might  arise  in  distinguishing 
the  condition  from  an  ascending  poliomyelitis  or  a  Landry's  paralysis,  but  no 
such  difficulty  should  be  experienced  if  there  was  a  history  of  former  attacks. 

Again,  although  there  might  be  complete  flaccid  paralysis  of  all  the  limbs, 
in  the  above  two  conditions  the  complete  loss  of  electrical  excitability  would  not 
be  present. 

Prognosis. — The  prognosis  is  usually  good,  but  death  has  occurred  in  some 
cases  from  involvement  of  the  respiratory  centre. 

Treatment. — The  attacks  can  probably  be  to  some  extent  prevented  by  avoid- 
ing overexertion  and  certain  articles  of  diet.  During  an  attack  the  patient  should 
be  kept  completely  at  rest,  and  any  symptoms  of  cardiac  or  respiratory  failure 
treated  in  the  usual  manner.     Attention  must  be  paid  to  the  bladder. 
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FAMILIAL  AND  HEREDITARY  ATAXIA. 

Introduction. — In  dealing  with  the  diseases  which  are  included  under  the 
above  heading,  the  classification  suggested  by  Gordon  Holmes  has  been  adopted. 
The  cases  are  divided  into  the  following  groups  : 

1.  Friedreich's  disease — a  combined  system  degeneration  of  the  spinal  cord. 

2.  Spino-cerebellar  ataxia,  dependent  on  a  primary  degeneration  of  the  spino- 
cerebellar tracts. 

3.  Cerebellar  ataxia,  in  which  the  morbid  change  is  limited  to  the  cerebellum 
and  its  immediate  connections. 

The  clinical  features  common  to  all  these  groups  are  inco-ordination  of  volun- 
tary movements  and  difficulty  in  maintaining  equilibrium. 

The  disease  tends  to  affect  many  members  of  a  family,  and  attacks  males  and 
females  alike.     The  transmission  occurs  through  the  affected  members. 

Etiology. — The  cause  of  the  disease  is  unknown.  It  is  regarded  as  a  premature 
degeneration  of  certain  tracts  of  the  nervous  system.  This  tendency  to  degenera- 
tion has  been  described  by  Gowers  under  the  title  "  abiotrophy." 

Group  I. :  Friedreich's  Disease — Symptoms. — The  early  symptoms  usually  appear 
during  the  first  decade  of  life.  The  child  may  have  been  backward  in  learning 
to  walk,  and  in  some  cases  may  never  have  walked  properly.  Gradually  the  walking 
becomes  worse,  the  child  staggers  along  and  seems  always  in  danger  of  falling,  but, 
curiously,  seldom  falls.  If  he  attempts  to  grasp  an  object,  the  ataxia  of  the 
hands  at  once  becomes  obvious. 

The  head  and  trunk  are  in  almost  constant  movement,  and  if  whilst  the  child 
is  standing  the  muscles  be  examined,  it  will  be  found  that  their  degree  of  contrac- 
tion is  always  varying. 

When  the  child  speaks,  he  does  so  in  a  jerky  manner,  and  his  articulation  is 
often  defective. 

The  eyes  may  show  a  spontaneous  nystagmus,  but  frequently  this  is  only  to  be 
observed  by  making  the  child  bring  the  eyes  into  a  position  of  lateral  deviation. 
The  pupils  commonly  react  to  light.  Ocular  paralysis  may  be  present,  and  rarely 
optic  atrophy  with  complete  blindness.  Mental  defect  may  be  present.  Some 
observers  consider  that  it  is  frequent.  The  manner  in  which  the  child  talks,  and 
the  slowness  with  which  it  performs  this  action,  give  an  appearance  of  mental  defect 
which  is  more  apparent  than  real. 

The  physical  examination  of  these  patients  reveals  a  very  definite  set  of  signs. 
Besides  the  nystagmus  already  mentioned,  there  is  lateral  curvature  of  the  spine, 
pes  cavus,  and  sometimes  equinus,  absent  knee-jerks,  and  extensor  plantar  response. 
The  sphincters  are  rarely  affected,  and  no  alteration  can  be  detected  in  sensation. 
In  some  cases,  however,  the  knee-jerks  are  increased,  and  ankle  clonus  may  be 
present.     Lightning  pains  have  been  described,  but  are  very  rare. 

The  disease  is  slowly  progressive,  and  it  may  take  several  years  to  become  fully 
developed.  In  the  later  stages  wasting  of  muscles  occurs,  and  the  deformity  of 
the  back  and  feet  becomes  very  marked. 

Morbid  Anatomy. — The  most  striking  feature  on  post-mortem  examination  in 
a  case  of  Friedreich's  disease  is  the  relative  smallness  of  the  spinal  cord. 

The  pathological  change  which  is  present  in  these  cases  is  degeneration  of  the 
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posterior  column,  degeneration  of  the  pyramidal  tracts,  and  also  of  the  spino- 
cerebellar tracts.  In  most  cases  no  change  can  be  found  in  the  cerebellum,  although 
exceptionally  some  change  has  been  described. 

The  degeneration  of  the  pyramidal  tracts  is  greater  in  the  lower  than  in  the 
higher  segment  of  the  spinal  cord,  and  is  not  apparent  above  the  medulla  oblongata. 
The  cerebrum  is  normal  in  appearance,  and  such  changes  as  have  been  described 
are  secondary  to  other  lesions. 

Group  n. :  Spino-Cerebellar  Ataxia  (Sanger-Brown). — This  group  of  cases  is  char- 
acterized by  ataxia  of  an  hereditary  nature,  which  commonly  occurs  at  a  later 
period  than  the  Friedreich's  ataxia.  It  is  associated  with  optic  atrophy  and 
increased  knee-jerks.  In  the  family  described  by  Sanger-Brown,  it  was  only  in  the 
fifth  generation  that  the  disease  began  in  a  child  of  eleven  years.  It  is  certainly 
a  very  rare  disease  in  childhood,  and  if  one  accepts  the  occurrence  of  optic  atrophy 
and  increased  knee-jerks  as  a  possible  phenomenon  in  Friedreich's  disease,  then  the 
separation  of  this  group  from  that  of  the  Friedreich's  type  is  only  possible  on  a 
pathological  basis. 

Morbid  Anatomy. — The  spinal  cord  is  small,  there  is  degeneration  in  the  direct 
cerebellar  tract,  and  some  degeneration  has  been  observed  in  the  posterior  column, 
but  it  is  slight  compared  to  the  change  foimd  in  Friedreich's  disease.  The  cere- 
bellum is  relatively  small  in  proportion  to  the  cerebrum. 

Group  HI. :  Cerebellar  Ataxia. — The  characteristic  feature  of  this  group  is  a  slowly 
increasing  ataxia,  due  to  a  primary  degeneration  of  the  cerebellum.  The  cause  of 
such  a  degeneration  is  unknown,  but  it  has  occurred  as  a  familial  disease  ;  just  as  in 
family  amaurotic  idiocy  there  is  slowly  progressive  degeneration  of  the  cerebrum, 
so  in  this  group  of  cases  there  is  slow  degeneration  of  the  cerebellum. 

Symptoms. — The  general  symptoms  are  as  follows  :  A  child  who  has  made 
normal  progress  during  the  first  few  years  of  life  gradually  loses  the  power  of  writing 
and  using  the  hands  for  fine  movements,  begins  to  walk  unsteadily,  and  eventually 
becomes  so  ataxic  that  he  is  unable  to  walk.  The  articulation  becomes  indistinct, 
slow,  and  jerky.  The  general  intelligence  of  the  child  remains  normal.  There  is 
no  affection  of  the  sphincters.  The  disease  runs  a  slowly  progressive  course,  death 
being  due  to  some  intercurrent  disease.  The  course  which  the  disease  runs  is 
usually  a  long  one. 

Morbid  Anatomy. — The  striking  feature  in  these  cases  is  the  relative  smallness 
of  the  cerebellum.  This  smallness  must  not,  as  Holmes  points  out,  be  confused 
with  agenesis  or  developmental  defect  of  the  cerebellum,  in  which  there  may  be 
either  no  symptoms  or  ataxia  from  the  time  of  birth.  Neither  must  it  be  confused 
with  vascular  or  interstitial  lesion  of  the  cerebellum.  It  is  a  degeneration  of  the 
cortex  of  the  cerebellum  and  the  fibres  which  connect  this  with  the  central  nuclei. 
The  efferent  cerebellar  tracts  are  intact,  and  there  is  no  change  in  the  spinal  cord. 

Diagnosis. — The  diagnosis  of  these  three  groups  of  ataxia  from  one  another 
is  by  no  means  easy.  They  must  be  regarded  as  types  of  a  form  of  hereditary  and 
familial  disease,  between  which  intermediate  cases  occur  having  the  features,  both 
clinical  and  pathological,  of  two  or  more  types. 

This  group  of  cases  must  be  carefully  distinguished  from  those  cases  of  cere- 
bellar ataxia  which  are  due  to  lesion  of  the  cerebellum  of  a  vascular,  congenital,  or 
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interstitial  nature,  for  in  the  former  there  is  no  tendency  to  recovery,  whilst  in  the 
latter  there  is,  in  a  certain  number,  a  tendency  to  more  or  less  complete  recovery 
Treatment. — It  may  be  said  there  is  no  treatment  for  familial  and  hereditary 
ataxia.  Some  improvement  may  be  obtained  by  re-education  movements  and 
correction  of  deformities  by  tenotomy,  but  complete  recovery  does  not  take  place 


OTHER  FORMS  OF  CEREBELLAR  ATAXIA. 

Apart  from  the  above-mentioned  forms  of  familial  and  hereditary  ataxia,  and 
those  dealt  with  under  the  heading  of  Intracranial  Tumours  and  Acute  Ataxia 
due  to  Acute  Polio-encephalo-myelitis,  there  are  other  forms  of  ataxia  dependent 
on  lesions  of  the  cerebellum.  The  most  important  group  is  that  of  Congenital 
Cerebellar  Ataxia — that  is  to  say,  cases  in  which  ataxia  is  noted  in  early  life,  and 
in  which  there  is  a  tendency  to  gradual  improvement,  and  it  may  be  complete 
recovery. 

The  cause  of  this  condition  is  thought  to  depend  on  the  defective  development 
of  the  cerebellum,  but  the  pathological  evidence  on  this  point  is  deficient,  owing 
to  the  length  of  time  elapsing  between  the  occurrence  of  the  symptoms  and  the 
opportunity  of  a  pathological  examination. 

Symptoms. — The  first  symptom  of  this  disease  may  be  noted  shortly  after  birth. 
The  child  is  said  "  to  tremble."  Such  children  do  not  usually  come  under  observa- 
tion until  a  later  period  of  life,  when  they  should  have  learnt  to  sit  up.  If  an 
attempt  is  made  to  sit  the  child  up,  it  wobbles  to  and  fro,  and  eventually  over- 
balances and  falls  to  one  or  other  side.  At  the  time  of  life  when  it  should  grasp 
an  object,  it  is  noticed  that  the  movements  are  most  inco-ordinate.  The  child 
generally  learns  to  sit  up  and  to  use  the  hands,  but  is  late  in  doing  so.  On  standing 
there  is  great  unsteadiness  of  the  legs,  and  on  attempting  to  walk  they  are  thrown 
about  in  a  most  ataxic  manner.  As  the  child  learns  to  talk,  the  words  are  pro- 
nounced in  a  slow,  jerky,  monotonous  way.  These  children  are  usually  slow 
eaters,  and  though  they  swallow  liquids  well,  they  swallow  solids  slowly. 

They  are  usually  clean  in  their  habits,  intelligent,  well  nourished,  and  have 
good  muscular  power.  As  they  grow  the  ataxia  of  the  limbs  becomes  less,  and  in 
some  cases  normal  development  takes  place  ;  but  this  stage  of  development  is  not 
reached  till  a  period  long  after  that  of  an  ordinary  child.  The  child  may  be  six 
or  eight  years  old  before  he  is  able  to  walk  normally.  On  physical  examination 
the  knee-jerks  and  ankle-jerks  are  present,  and  may  be  active.  There  is  no  rigidity 
of  the  limbs,  but  rather  loss  of  tone,  and  yet  the  legs  are  well  developed  and  rnuscu- 
larly  strong.  The  abdominal  reflexes  are  present,  and  the  plantar  responses  are 
generally  flexor.  Nystagmus  may  be  present,  but  is  a  rare  rather  than  a  common 
manifestation. 

In  connection  with  this  form  of  ataxia,  which  would  seem  to  depend  solely  upon 
a  cerebellar  deject,  must  be  considered  an  ataxia  which  is  associated  with  a  cerebral 
defect.  The  presence  of  the  cerebral  lesion  in  addition  to  the  cerebellar  lesion 
influences  the  capacity  of  these  children  to  recover.  It  has  been  shown  experi- 
mentally in  animals  by  Luciani  that  the  symptoms  produced  by  ablation  of  one 
lobe  of  the  cerebellum  are  rapidly  recovered  from  so  long  as  the  cerebral  cortex  is 
undamaged  ;  but  if  the  cerebral  cortex  be  injured,  then  the  symptoms  produced  by 
the  removal  of  the  cerebellum  persist. 
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This  experimental  evidence  would  seem  to  explain  the  well-known  clinical  fact 
that  there  may  be  atrophy,  and  even  complete  absence,  of  the  cerebellum  without 
any  symptoms  pointing  to  cerebellar  disease  being  present,  and  also  the  clinical 
fact  that  in  many  cases  the  ataxia  persists  throughout  life,  since  the  damaged 
cerebral  hemispheres  are  unable  to  assume  the  co-ordinating  functions  of  the 
cerebellum. 

This  disease  may  occur  in  more  than  one  member  of  a  family.  In  animals,  a 
whole  litter  of  puppies  or  kittens  may  be  affected. 


Fig.  130. — Cerebellar  Atrophy  :  Photograph  of  Brain  of  Child  Ten  Months  Old, 
showing  Congenital  Atrophy  of  the  Cerebellum — a  Condition  found  in  Many 
Cases  of  Congenital  and  Progressive  Ataxia,  whether  occurring  in  Families 
or  sporadically. 

Compare  with  normal  cerebellum,  Fig.  100. 

Diagnosis. — The  diagnosis  of  this  group  of  cases  from  ataxia  due  to  hereditary 
and  familial  disease,  from  tumcurs  and  lesions  of  the  cerebellum  and  mid-brain, 
and  from  diphtheritic  paralysis,  is  of  the  greatest  importance,  not  only  as  regards 
prognosis,  but  also  with  regard  to  treatment ;  for  in  the  cases  under  consideration 
recovery  tends  to  take  place,  whereas  in  the  others  (except  diphtheritic  paralysis) 
recovery  is  unlikely.  A  careful  consideration  of  the  symptoms,  their  onset,  and 
the  course  of  the  disease,  should  make  the  diagnosis  clear. 

If  in  association  with  the  ataxia  there  is  a  condition  of  rigidity  of  the  limbs, 
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a  mental  defect,  increased  knee-jerks,  ankle  clonus,  and  extensor  plantar  response 
signs  suggestive  of  a  cerebral  defect,  a  favourable  prognosis  cannot  be  given. 

Prognosis. — The  outlook  in  uncomplicated  cases  of  congenital  cerebellar  ataxia 
is  good,  but  care  must  be  exercised  in  arriving  at  the  diagnosis  "  congenital  cere- 
bellar ataxia." 

Treatment. — The  education  of  the  movements  of  the  hands  and  legs  is  of  the 
greatest  importance.  A  graduated  series  of  exercises  must  be  given.  The  child 
should  be  encouraged  to  walk  with  a  walking  machine. 

The  piling  of  little  cubes  one  on  top  of  another  is  a  simple  exercise  for  the  hands, 
and  numerous  others  can  be  suggested  to  amuse  and  educate  the  child. 

Acute  Ataxia. — It  is  probable  that  most  cases  of  "  acute  ataxia  "  are  due  to  a 
vascular  or  inflammatory  lesion.  Those  cases  occurring  in  association  with  polio- 
encephalo-myelitis  have  already  been  dealt  with.  There  are,  however,  cases  in 
which  "  acute  ataxia  "  has  developed  after  measles,  hooping-cough,  or  one  of  the 
acute  specific  fevers,  or  may  be  due  to  hfemorrhage  or  convulsions. 

The  symptom  of  ataxia  may  follow  on  general  convulsions,  and  in  such  cases 
the  ataxia  is  only  noticed  after  the  child  is  convalescent  from  the  acute  illness, 
and  begins  to  use  its  hands  or  attempts  to  sit  up.  There  is  then  marked  inco- 
ordination of  the  hands,  and  a  wild  ataxic  gait.  The  child  recovers  its  general 
health,  but  it  may  take  several  months  for  it  to  recover  completely  from  the  ataxia. 

Diagnosis. — The  occurrence  of  ataxia  in  childhood  is  a  condition  which  may 
give  rise  to  difficulty  both  with  regard  to  the  cause  of  affection  and  also  to 
prognosis. 

The  ataxia  may  be  due  to  one  of  the  well-recognized  forms  above  alluded  to : 
hereditary  and  familial  ataxia,  to  tumour  and  lesions  of  the  cerebellum  and  mid- 
brain, to  diphtheritic  paralysis,  to  polio-encephalo-myelitis,  to  vascular  lesion,  and 
to  congenital  defects. 

It  is  well  known  that  some  of  the  above  forms  of  ataxia  run  a  progressive  course; 
in  others  complete  recovery  takes  place.  In  some  cases  it  is  only  by  a  careful  con- 
sideration of  the  history  and  watching  the  course  of  the  case  that  an  opinion  can 
be  arrived  at  as  to  the  nature  and  course  the  case  will  pursue. 

The  following  case  illustrates  the  difficulty  : 

A  male  child,  aged  two  years,  the  first  of  healthy  parents,  had  made  normal 
progress  with  walking  and  talking.  The  child  then  gradually  became  ataxic  in 
the  lower  limbs,  lost  the  power  of  walking,  gradually  lost  the  power  of  sitting  up, 
and  if  sat  up  oscillated  from  side  to  side  until  he  fell  over.  The  arm  movements 
also  became  ataxic.  The  general  health  was  not  seriously  affected.  The  disease 
slowly  advanced  for  three  months,  and  then  the  symptoms  began  again  to  slowly 
pass  off,  and  the  child  made  a  good  recovery. 

The  slow  onset  of  the  ataxia  led  to  the  giving  of  an  unfavourable  prognosis, 
which  was  not  borne  out  by  the  course  of  the  disease. 
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PARAPLEGIA. 

The  term  "  paraplegia  "  is  used  to  denote  a  paralysis  of  the  lower  extremities 
which  is  usually  spastic  in  character.  The  term  is  loosely  used,  and  cases  due  to 
widely  different  causes  are  classified  under  this  heading. 

^Etiology. — The  commonest  cause  in  children  is  undoubtedly  spinal  caries  in 
the  cervical  or  dorsal  region,  but  injury,  tumours  of  the  spine,  haemorrhage,  family 
spastic  paraplegia,  various  forms  of  cerebral  degeneration,  tumours  of  the  pons,  and 
even  poliomyelitis,  may  give  rise  to  a  spastic  paraplegia.  All  these  conditions  are 
considered  under  their  respective  headings.  Some  of  those  above-mentioned  give  rise 
to  pressure  on  the  cord,  and  are  often  alluded  to  as  cases  of  "  compression  paraplegia," 
in  order  to  distinguish  them  from  such  conditions  as  family  spastic  paraplegia, 
in  which  the  condition  is  due  to  a  degenerative  condition  of  the  pyramidal  tracts. 

The  symptoms  of  paraplegia  are,  loss  of  or  diminished  power  in  the  lower  ex- 
tremities, increased  tone  giving  rise  to  a  spastic  condition  of  the  limbs,  increased 
knee-jerk,  ankle  clonus,  and  extensor  plantar  responses.  In  addition  to  these 
signs  there  may  be  loss  of  sensation  to  a  given  level,  and  loss  of  control  over  the 
sphincters. 

Diagnosis. — The  diagnosis  of  paraplegia  is  easily  made  when  the  above  symp- 
toms and  signs  are  present ;  but  such  a  diagnosis  is  insufficient,  and  it  is  of  the 
greatest  importance  to  ascertain  the  cause  of  the  paraplegia,  for  the  line  of  treat- 
ment differs  entirely  according  to  the  cause.  In  spinal  caries  rest  is  essential,  in 
spinal  tumour  operation  is  indicated,  whilst  in  family  spastic  paraplegia  exercises 
are  of  importance. 

The  diagnosis  of  the  conditions  which  give  rise  to  paraplegia  are  discussed  in 
detail  in  the  sections  dealing  with  the  particular  disease  which  causes  this  symp- 
tom (cf.  Nervous  Manifestations  due  to  Spinal  Caries,  Spinal  Tumour,  etc.). 


SPINAL  TUMOURS. 

Introduction. — Spinal  growths,  apart  from  those  of  tuberculous  nature,  are 
most  rare  in  childhood,  and  when  symptoms  suggesting  the  probability  of  such 
a  lesion  occur  it  is  commonly  found  that  a  more  or  less  diffuse  growth  is  present. 

Symptomatology. — The  symptoms  which  such  a  growth  give  rise  to  are  pain, 
loss  of  power  in  the  limbs,  loss  of  control  over  the  sphincters,  and  loss  of  sensation 
up  to  the  level  of  the  lesion.  In  some  cases  the  Brown-Sequard  syndrome  may 
be  present — i.e.,  loss  of  power  on  the  one  side,  loss  of  sensation,  especially  to  heat, 
cold,  and  pain,  on  the  opposite  side.  The  reflexes  show  the  characteristic  altera- 
tions found  in  compression  paraplegia — viz.,  increased  knee-jerks,  ankle  clonus, 
extensor  response.  The  knee-jerks  only  become  lost  when  the  pressure  on  the  cord 
has  increased  to  such  an  extent  as  to  abolish  its  conductivity. 

The  examination  of  the  cerebro-spinal  fluid  may  furnish  evidence  as  to  the 
presence  and  nature  of  the  growth. 

Pathology. — The  growth  may  by  direct  pressure  give  rise  to  alteration  in 
the  vascular  supply,  and  thus  lead  to  softening  of  the  spinal  cord  ;  or  the  growth 
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may  invade  the  substance  of  the  cord.     Sarcoma  is  the  only  form  of  spinal  orowth 
which  has  been  observed  by  the  writer  within  the  spinal  canal  of  children. 

Diagnosis. — The  diagnosis  of  compression  paraplegia  is  simple ;  but  the 
diagnosis  of  a  new  growth  as  the  cause  of  the  symptoms  is  most  difficult,  and  in 
many  cases  impossible  without  an  exploratory  operation.  The  examination  of 
the  cerebro-spinal  fluid  may  furnish  valuable  evidence,  if  cells  of  new  growth  can 
be  found  ;  but  a  negative  result  leaves  the  diagnosis  still  doubtful.  An  X-ray  will 
in  some  cases  aid  the  diagnosis  by  demonstrating  the  presence  of  caries  in  the 
spine  ;  and  since  spinal  caries  is  by  far  the  most  common  cause  of  such  a  paraplegia 
in  a  child,  the  possibility  of  a  spinal  growth  should  not  be  considered  until  every 


Fig.  131. — Sarcoma  of  the  Spinal  Cord  of  a  Child. 

The  growth  gave  rise  to  symptoms  which  were  localized  to  the  mid-dorsal  region,  but  at  the 
time  of  operation  the  growth  was  found  to  be  too  extensive  for  removal. 

means  of  examination  for  ascertaining  the  presence  of  a  spinal  caries  has  been 
adopted,  and  has  failed  to  demonstrate  that  disease. 

Prognosis. — The  outlook  in  cases  of  spinal  tumour  in  childhood  is  by  no  means 
hopeful.  If  the  spinal  tumour  is  circumscribed  it  may  be  possible  to  remove  it, 
but  in  most  cases  the  growth  is  diffuse. 

Treatment. — If  the  diagnosis  of  a  spinal  tumour  can  be  made,  the  right  line 
of  treatment  is  undoubtedly  to  attempt  its  removal.  On  the  other  hand,  paraplegia 
in  a  child  is  so  much  more  commonly  due  to  spinal  caries  that  no  case  should  be 
operated  on  until  every  means  has  been  adopted  to  exclude  the  possibility  of  that 
disease.  Most  observers  will  agree  that,  with  but  few  exceptions,  a  laminectomy 
in  a  child  suffering  from  paraplegia  due  to  spinal  caries  is  a  most  undesirable  opera- 
tion, and  one  if  possible  to  be  avoided. 
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FAMILY  SPASTIC  PARALYSIS  ASSOCIATED  WITH  AMYOTROPHY. 

Introduction. — An  unusual  form  of  progressive  muscular  atrophy  affecting 
several  members  of  a  family  has  been  described  by  Gee  and  Ormcrod.  The  disease 
begins  in  the  earlier  years  of  life,  and  is  characterized  by  wasting  of  the  small  muscles 
of  the  hand  and  weakness  of  the  legs  ;  there  is  in  some  cases  a  history  that  the  child 
has  never  walked  well.  The  disease  affects  males  and  females  alike,  and  is  trans- 
mitted from  parent  to  child. 

Symptomatology.— The  clinical  features  of  these  cases  are  spasticity  of  the 
lower  limbs,  with  atrophy  of  the  small  hand  muscles.  The  weakness  of  the  hand 
may  first  be  noticed  at  the  time  when  the  child  should  begin  to  write.  The  disease 
runs  a  slowly  progressive  course.  The  intelligence  is  usually  good.  In  some 
cases  nystagmus  has  been  present. 

Pathology. — These  cases  have  been  shown  by  Mass  to  be  due  to  atrophy  of 
the  cells  of  the  anterior  horns  and  degeneration  of  the  pyramidal  tracts.  They 
are,  however,  closely  related  to  the  cases  of  family  spastic  paraplegia,  and  also 
probably  bear  some  relation  to  the  cases  of  familial  and  hereditary  ataxia  ;  for 
nystagmus  has  been  present,  and  the  small  size  of  the  cerebellum  was  a  striking 
feature  in  the  case  reported  by  Mass. 

Diagnosis. — The  clinical  features  of  this  disease — viz.,  wasting  of  the  small 
muscles  of  the  hand  and  a  spastic  gait  in  a  child — suggest  the  possibility  of  pressure 
on  the  cervical  region  of  the  cord.  The  common  cause  of  such  pressure  would 
be  spinal  caries.  Having  excluded  that  disease  as  a  cause,  there  are  but 
few  other  conditions  which  will  give  rise  to  this  unusual  symptom-complex, 
especially  when  the  slowly  progressive  nature  of  the  complaint  is  borne  in  mind. 

In  its  typical  form  it  is  probably  easy  to  differentiate  from  the  other  forms  of 
familial  and  hereditary  diseases,  but  in  its  aberrant  form  it  presents  some  of  the 
features  of  the  familial  and  hereditary  ataxia,  and  is  also  allied  to  the  familial 
spastic  paraplegia. 

Prognosis. — The  disease  is  extremely  slow  in  progress.  Some  cases  may  be 
said  to  be  stationary,  many  years  elapsing  between  the  initial  symptoms  and  com- 
plete incapacity. 

Treatment. — The  prevention  of  deformity  by  the  adjustment  of  suitable 
splints,  and  a  careful  attention  to  the  general  nutrition  of  the  child,  are  probably 
the  best  methods  of  preventing  its  advance. 
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FAMILY  AND  HEREDITARY  SPASTIC  PARAPLEGIA. 

The  characteristic  feature  of  this  condition  is  a  slowly  progressive  loss  of 
power  of  the  lower  extremities,  accompanied  by  rigidity,  exaggeration  of  the  deep 
reflexes,  ankle  clonus,  and  extensor  plantar  response,  without  any  affection  of 
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sensation,   incontinence  of  urine,  or  muscular  atrophy.     The  disease  may  affect 
several  members  of  a  childship,  and  pass  from  parent  to  child. 

^Etiology. — It  may  commence  at  almost  any  age.  Cases  occur  in  children 
and  it  is  probable  that  the  "  law  of  anticipation  "  holds  good,  in  that  the  children 
of  an  affected  parent  become  affected  at  an  earlier  age  than  the  parent.  Males 
and  females  are  alike  affected.     The  direct  cause  of  the  disease  is  unknown. 

There  is  no  evidence  that  syphilis  plays  any  part.  The  acute  specific  fevers 
would  seem,  however,  to  be  sometimes  a  determining  factor  in  its  onset. 

Symptomatology. — The  symptoms  of  the  typical  form  of  the  disease  are  few, 
and  consist  in  difficulty  in  walking  owing  to  a  spastic  paraplegia,  without  loss  of 
sensation  and  without  affection  of  the  bladder.  The  knee-jerks  and  ankle-jerks 
are  increased,  ankle  clonus  is  present,  and  the  plantar  gives  an  extensor  response. 
The  abdominal  muscles  may  also  be  spastic. 

To  this  simple  clinical  picture  numerous  other  symptoms  may  in  aberrant  cases 
be  added.  Tremors  of  the  arms  and  trunk  and  nystagmus  have  been  described 
in  some  cases. 

Only  the  simplest  form  of  the  disease  will  be  dealt  with  here  ;  for  if  the  unusual 
manifestations  are  included,  the  clinical  picture  changes,  and  becomes  that  of  the 
aberrant  type  of  Friedreich's  disease,  or  of  familial  and  hereditary  ataxia. 

Pathology. — The  pathological  change  which  has  been  found  in  these  cases  is 
a  degeneration  of  the  crossed  pyramidal  tracts  of  the  spinal  cord,  and  this  degenera- 
tion is  not  apparent  above  the  medulla.  In  some  cases  there  is  in  addition  some 
degeneration  of  the  posterior  columns,  and  especially  of  Goll's  column. 

Diagnosis. — The  diagnosis  depends  upon  the  existence  of  a  spastic  paraplegia 
in  more  than  one  member  of  a  family. 

The  occurrence  of  spastic  paraplegia  in  a  single  member  of  a  family  may  be 
due  to  a  variety  of  conditions  which  are  discussed  under  the  heading  Cerebral 
Diplegia. 

Prognosis. — The  disease  is  but  slowly  progressive.  Even  when  starting  in 
early  childhood,  it  does  not  necessarily  give  rise  to  complete  incapacity  for  ten  to 
twenty  years. 

Treatment. — Cases  have  been  recorded  in  which  with  suitable  exercises  con- 
siderable improvement  has  taken  place  ;  but  the  general  tendency  of  the  disease  is 
to  progress,  and  in  most  cases  treatment  is  of  little  service. 
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NEURITIC  TYPE  OF  PROGRESSIVE  MUSCULAR  ATROPHY 
(Peroneal  Type— Charcot,  Marie,  Tooth). 

Introduction.— This  form  of  progressive  muscular  atrophy  lies  midway  be- 
tween  the  myopathic  and  the  myelopathic  affections.  In  its  clinical  aspects  it  is 
closely  allied  to  the  myopathies,  but  anatomically  a  definite  change  in  the  spinal 
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cord  has  been  established.  The  characteristic  features  of  this  affection  are  a  slow, 
progressive  muscular  atrophy,  with  weakness,  starting  usually  in  the  peroneal  and 
anterior  tibial  muscles,  spreading  gradually  to  the  other  muscles,  so  that  all 
those  below  the  knee  are  wasted,  whereas  the  thighs  remain  in  moderately  good 
condition.  Following  the  atrophy  of  the  legs  there  is  wasting  of  the  small  muscles 
of  the  hands  and  forearms.  There  may  be  some  alteration  of  sensation  over  the 
periphery  of  the  legs,  and  vasomotor  disturbances  are  common. 

.(Etiology — Age. — The  disease  usually  commences  during  the  first  decade,  but 
may  appear  in  the  second  or  third  decade  of  life. 

Heredity. — It  is  transmitted  both  by  males  and  females,  and  both  sexes  are 
attacked.  But  in  the  family  reported  by  Herringham  males  only  were  affected, 
although  the  disease  was  transmitted  by  the  females,  following  closely  the  hereditary 
features  noticed  in  the  transmission  of  colour-blindness.  In  a  considerable  number 
of  cases  no  evidence  of  heredity  can  be  obtained.  In  some  instances  the  onset  has 
directly  followed  measles  (Ormerod,  Batten). 

Symptomatology. — The  disease  starts  in  the  lower  extremity,  with  weakness 
and  wasting  of  the  peronei,  which  give  rise  to  foot-drop  and  inversion  of  the  foot, 
so  that  the  child  walks  on  the  outer  side  of  it.  The  atrophy  progresses,  and  involves 
all  the  muscles  below  the  knee,  but  the  patient  is  usually  well  able  to  get  about,  as 
the  muscles  of  the  thigh  remain  in  good  condition.  The  distribution  of  the  atrophy 
gives  the  leg  a  curious  bottle-shaped  appearance,  the  lower  portion  of  the  leg  repre- 
senting the  neck  of  the  bottle. 

Charcot  pointed  out  that  it  is  the  distal  portion  of  the  muscle  which  is  first 
affected.  Fibrillar  tremors  have  been  observed.  In  association  with  the  atrophy 
of  the  muscles  there  is  some  loss  of  tactile  sensation,  and  loss  of  muscular  sense 
has  also  been  observed.  The  muscles  and  nerve  trunks  are  not  tender.  Vasomotor 
disturbances  are  sometimes  present,  generally  in  the  form  of  cyanosis,  but  some- 
times there  is  a  marble-white  appearance  of  the  extremities.  The  muscles  lose  the 
power  of  contracting  to  mechanical  stimuli,  and  there  is  a  diminished  reaction  to 
faradism  and  galvanism,  but  a  true  reaction  of  degeneration  is  seldom  observed. 
The  condition  is  nearly  always  symmetrical,  although  exceptions  to  this  rule  occur 
(Herringham,  Ormerod). 

The  ankle-jerks  are  usually  lost  at  an  early  period,  and  it  is  difficult  to  obtain 
a  plantar  response.  The  knee-jerks  remain  active,  and  there  is  very  little  tendency 
for  them  to  disappear,  as  the  vastus  internus  muscle  remains  in  good  condition. 
The  sphincters  and  trunk  muscles  are  not  affected.  After  the  atrophy  of  the  legs 
has  been  present  from  one  to  four  years,  wasting  of  the  small  muscles  of  the  hands 
is  noticed.  This  gives  rise  to  a  typical  claw-hand,  the  two  terminal  phalanges 
being  flexed.  The  disease  may  affect  the  extensors  and  flexors  of  the  wrist.  The 
atrophy,  as  in  the  legs,  falls  on  the  most  distal  muscles  and  the  distal  portion  of 
the  muscles.  The  degree  of  incapacity  to  which  this  affection  gives  rise  varies 
very  greatly.  Some  patients  are  able  to  follow  their  usual  occupation  for  years. 
Walking  is  their  main  difficulty,  and  this  they  surmount  by  riding  a  bicycle,  which 
they  are  able  to  do  perfectly  well.     The  mental  condition  is  good. 

Pathology. — There  is  some  confusion  with  regard  to  the  pathology,  owing  to 
the  fact  that  several  different  conditions  have  been  included  under  the  neuritic 
muscular  atrophy  of  Charcot,  Marie,  and  Tooth.  Sainton  carefully  reviewed  the 
subject,  and  excluded  many  of  the  doubtful  cases.    In  the  case  recorded  by  him 
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the  following  changes  were  found  :  The  cord  showed  sclerosis  of  the  posterior 
columns,  especially  of  the  columns  of  Burdach  ;  slight  degeneration  of  both  pyra- 
midal tracts  ;  alteration  of  the  cells  of  Clarke's  column  ;  and  atrophy  of  the  cells 
of  the  anterior  horns.  There  was  slight  degeneration  of  the  intramuscular  nerves 
slight  sclerosis  of  the  nerves  of  the  forearm  and  leg,  this  being  well  marked  in  the 
peroneal  nerves  only.  The  larger  nerves,  such  as  the  sciatic,  were  normal.  The 
muscular  fibres  were  atrophied,  and  in  some  places  had  completely  disappeared 
connective  tissue  being  substituted.     Almost  the  same  changes  were  found  in 

Siemerling's  case,  the  degenera- 
tion being  most  advanced  in  the 
postero-median  columns  and  in 
the  lumbar  and  lower  dorsal 
regions  of  the  cord.  The  change 
in  the  muscles  was  that  of  simple 
atrophy  of  the  muscle  fibres,  and 
not  such  as  is  met  with  in  the 
myopathies. 

Diagnosis. — The  diagnosis  of 
a  characteristic  case  is  not  diffi- 
cult. The  slow  onset,  the  char- 
acter  of  the  weakness  and 
wasting,  the  absence  of  pain, 
and  the  symmetry  of  the  affec- 
tion, are  the  points  on  which  most 
stress  would  be  placed. 

Acute  poliomyelitis  rarely  pro- 
duces a  muscular  atrophy  so 
symmetrical  as  that  seen  in  this 
disease,  and,  further,  it  is  not 
progressive.  Multiple  neuritis 
might  be  confused  with  it,  but 
the  presence  of  pain  and  tender, 
ness  in  the  muscles,  the  more 
general  affection  of  the  muscles, 
and  the  greater  sensory  disturb- 
ances, would  distinguish  ordinary 
neuritis  from  peroneal  muscular 
atrophy. 

To  a  progressive  muscular 
atrophy  of  the  motor  neurons  the 
disease  bears  great  resemblance, 
but  it  differs  in  its  course  and 
age  and  mode  of  onset  from  the  common  type  of  that  affection,  which  starts  in 
the  hands,  and  produces  a  spastic  condition  of  the  lower  limbs.  The  disease, 
however,  bears  a  close  resemblance  to  a  condition  of  progressive  muscular  atrophy 
seen  in  several  members  of  a  family  described  by  Gee  and  Ormerod.  Some  of 
these  cases  have  recently  been  investigated  pathologically,  and  have  been  shown 
to  be  cases  of  motor  neuron  degeneration  (Mass)  (see  p.  861). 

The  muscular  dystrophies,  and  especially  the  "  distal  "  type,  bear  a  very  strong 


Fig.  132. — Photograph  of  a  Boy,  aged  Seven, 
suffering  from  the  peroneal  type  of  mus- 
CULAR Atrophy. 

Note  the  wasting  of  the  legs,  below  the  knee,  the 
foot-drop  and  inversion  of  the  feet,  and  also  the 
wasting  of  the  small  muscles  of  the  hands. 
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resemblance  to  peroneal  muscular  atrophy,  and,  as  Spiller  has  pointed  out,  it  is 
sometimes  impossible  to  arrive  at  a  correct  diagnosis  from  clinical  examination 
alone. 

Prognosis. — Though  progressive,  the  disease  advances  so  slowly  that  many 
patients  are  able  to  pursue  their  ordinary  work  for  years.  The  acute  specific 
fevers  accentuate  the  disease,  and  sometimes  call  forth  its  first  manifestation. 

Treatment. — No  treatment  is  known  to  have  any  effect  in  arresting  the  disease. 
Mechanical  support  for  the  foot-drop  will  often  assist  the  patients  very  considerably 
in  walking. 
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NERVOUS  MANIFESTATIONS  DUE  TO  SPINAL  CARIES: 

Introduction. — This  section  is  intended  to  deal  with  a  class  of  case  in  which 
paralytic  symptoms  are  directly  or  indirectly  due  to  spinal  caries.  Most  of  these 
cases  could  undoubtedly  be  included  in  a  section  on  compression  paraplegia,  but 
in  association  with  these  are  cases  in  which  the  tuberculous  process  has  invaded 
the  spinal  cord,  and,  either  by  direct  destruction  or  by  a  spreading  myelitis,  has 
given  rise  to  symptoms  not  easily  explicable  as  due  to  simple  compression. 

Symptomatology. — Spinal  caries  commonly  occurs  in  the  mid-dorsal  region, 
and  the  manifestations  of  pressure  on  the  cord  in  this  region  are  weakness  of  the 
lower  limbs,  spastic  gait,  increased  knee-jerks,  ankle  clonus,  and  extensor  plantar 
response.  As  the  pressure  becomes  more  severe,  there  is  loss  of  sensation  corre- 
sponding to  the  seat  of  the  level  of  the  lesion,  active  incontinence  of  urine,  loss  of 
control  over  loose  motions,  loss  of  the  abdominal  reflex,  and  loss  of  power  in  the 
rectus  abdominis  below  the  level  of  the  lesion.  This  weakness  of  the  rectus  is 
shown  by  the  elevation  of  the  umbilicus  if  the  child  attempts  to  raise  itself  into  a 
sitting  position.  As  the  pressure  on  the  spinal  cord  increases,  the  spastic  condi- 
tion of  the  legs  is  replaced  by  a  flaccid  paralysis,  the  knee  and  ankle  jerks  become 
diminished,  and  eventually  lost,  there  is  overflow  incontinence  of  urine  and  faeces, 
and  complete  loss  of  all  forms  of  sensation  below  the  level  of  the  lesion. 

It  is  seldom  that  the  third  stage  is  ever  reached,  for  means  are  adopted  to  pre- 
vent this  severe  and  destructive  pressure  on  the  cord. 

When  the  caries  is  situated  in  the  lower  dorsal  or  lumbar  region  the  pressure  comes 
directly  on  the  lumbo-sacral  enlargement  of  the  cord,  and  produces  wasting  of  the 
muscles  of  the  legs,  loss  of  knee-jerks,  and  an  area  of  anaesthesia  of  the  skin  which 
corresponds  to  a  segmental  or  root  distribution.  A  tuberculous  mass  situated 
within  the  cord  at  this  region  will  give  rise  to  similar  symptoms,  and  in  such  cases 
the  paralysis  of  the  bladder  is  usually  severe. 

It  is  also  in  cases  in  which  the  lesion  is  situated  in  the  lower  dorsal  or  lumbar 
region  of  the  spine  that  the  child  exhibits  the  greatest  difficulty  in  rising  from  the 
ground  into  an  erect  position,  and  the  method  of  doing  so  may  suggest  the  diagnosis 
of  pseudo-hypertrophic  paralysis.    The  most  careful  examination  of  the  back 
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may  in  such  a  case  fail  to  reveal  any  obvious  sign  of  disease  ;  but  such  a  child  will 
often  complain  of  pain  on  bending  the  body  forward  on  the  legs,  and  will  often 
prefer  to  stand  or  lie  rather  than  to  sit. 

When  the  caries  is  situated  at  the  level  of  the  lower  cervical  or  upper  dorsal  region,\t 
is  the  weakness  and  wasting  of  the  muscles  of  the  hand  which  may  first  attract 
attention.  The  hand  assumes  the  claw  position,  owing  to  the  weakness  of  the 
interossei.  These  and  the  thenar  muscles  show  marked  atrophy,  owing  to  pressure 
on  the  eighth  cervical  and  first  dorsal  roots. 

As  the  pressure  increases,  weakness  of  the  legs,  spastic  paraplegia,  increased 
knee-jerks,  and  incontinence  of  urine,  are  the  symptoms  which  develop.  The 
effects  of  pressure  on  the  fibres  of  the  sympathetic  as  they  pass  out  by  the  first 
thoracic  root  are  also  seen  in  cases  with  lesions  at  this  level. 

When  the  caries  is  situated  in  the  upper  cervical  vertebrae,  the  signs  exhibited, 
apart  from  rigidity  of  the  neck,  are  weakness,  rigidity,  tremulousness,  and  inco- 
ordination of  the  arms  and  hands.  The  head  is  often  held  in  a  peculiar  attitude, 
and  the  child  is  thought  to  have  a  "  stiff  neck." 

With  caries  in  this  position,  paralysis  of  the  diaphragm  on  both  sides  may  occur 
whilst  the  intercostal  muscles  act  relatively  well.  It  is  difficult  to  see  why  pressure 
on  the  cord  should  abolish  the  function  of  the  diaphragm  without  affecting  the 
intercostal  muscles  at  the  same  time.  The  explanation  of  this  unusual  manifesta- 
tion lies  in  the  fact  that  the  tuberculous  condition  has  spread  into  the  spinal  cord, 
and  has  given  rise  to  softening  in  the  region  of  the  fourth  and  fifth  cervical  segment, 
leaving  the  conducting  paths  relatively  unaffected. 

Caries  of  the  upper  cervical  vertebrae  and  of  the  base  of  the  skull  gives  rise  to  uni- 
lateral paralysis  of  the  tongue,  palate,  and  vocal  cord,  and  in  such  a  case  the  sudden 
blocking  of  the  inferior  cerebellar  artery  by  extension  of  the  process  may  give  rise 
to  acute  cerebellar  symptoms,  vomiting,  giddiness,  dyspnoea,  and  death  from 
respiratory  failure. 


NERVOUS  MANIFESTATION  ASSOCIATED  WITH  SPINA  BIFIDA  AND 
SPINAL  MENINGOCELE. 

Introduction. — The  nervous  symptoms  which  arise  in  association  with  a  spina 
bifida  are  a  partial  or  complete  motor  and  sensory  paralysis  of  the  lower  extremities 
with  or  without  affection  of  the  sphincters.  With  a  spinal  meningocele  of  the 
upper  piortion  of  the  spine,  weakness  of  the  arms  and  neck  may  be  present.  It  is 
not  proposed  to  discuss  the  varieties  of  spina  bifida  which  may  be  met  with,  but 
only  the  paralytic  conditions  which  are  found  in  association  with  these  defects  of 
development. 

Symptomatology. — In  cases  of  spinal  bifida  of  the  lumbo-sacral  region  the 
muscles  of  the  feet  and  legs  below  the  knee  are  usually  most  affected,  and  there  is 
little  or  no  power  of  movement  ;  whilst  the  muscles  of  the  thigh  and  pelvis  are  rela- 
tively intact.  The  muscles  below  the  knee  may  be  in  a  flaccid  condition  and 
exhibit  loss  of  tone,  whilst  those  above  the  knee  may  be  rigid  and  show  an  increase 
of  tone.  The  legs  are  thin  and  wasted  ;  the  knees  are  commonly  flexed,  and  cannot 
be  either  actively  or  passively  extended.  The  feet  are  in  a  position  of  pes  cavus, 
associated  with  either  pes  equinus  or  calcaneus.  The  great  toe  is  often  dorsi-flcxed. 
The  limbs  are  commonly  cyanosed,  and  feel  cold  to  the  touch.     Sensation  may  be 
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perfect,  but  on  the  other  hand  there  may  be  partial  or  complete  loss  of  sensation. 
Many  children  seem  to  feel  no  pain  when  the  skin  is  pricked.  The  sphincters  are 
usually  affected,  and  in  those  cases  where  the  conus  of  the  cord  is  involved  the 
sphincter  is  completely  paralyzed,  and  does  not  react  reflexly.  The  ankle-jerks 
are  absent,  and  the  knee-jerks  also  are  often  diminished  or  lost.  The  plantar  reflex 
cannot  usually  be  obtained.  On  electrical  examination  no  reaction  may  be  obtained 
either  to  the  faradic  or  galvanic  current,  or  the  muscles  may  react  feebly  to  faradic 
stimulation.     The  skin  is  usually  thin  and  very  liable  to  trophic  sores. 

Meningoceles  in  the  upper  cervical  region  may  give  rise  to  weakness  of  the  arms, 
and  are  commonly  associated  with  defective  development  of  the  cerebellum  and  the 
posterior  column  of  the  cord. 

In  some  cases  the  paralytic  phenomena  may  be  present  without  any  obvious 
external  tumour.  These  cases  are  known  under  the  name  of  "  spina  bifida  occulta," 
and  there  is  in  such  cases  usually  a  defect  in  the  larninas  of  the  vertebrae,  and  a  defect 
in  the  development  of  the  lumbo-sacral  region  of  the  cord,  without  any  protrusion 
of  the  membranes  of  the  cord. 

Diagnosis. — The  diagnosis  in  those  cases  in  which  an  obvious  swelling  is  present 
presents  no  difficulty  ;  but  in  certain  cases  in  which  there  is  a  paralytic  condition 
of  the  lower  extremities,  with  wasting  and  cyanosis,  and  in  which  there  is  a  history 
that  the  condition  has  been  present  from  the  time  of  birth,  considerable  difficulty 
may  arise.  Such  conditions  as  defective  development,  birth  injury  to  the  cord,  and 
intra-uterine  'poliomyelitis,  have  to  be  considered  as  possible  causes  giving  rise  to 
similar  symptoms.     It  is  by  no  means  easy  to  arrive  at  a  certain  diagnosis. 

Prognosis. — -The  prognosis  as  to  life  in  cases  of  spina  bifida  is  bad.  Many  cases 
die  in  the  first  week  of  life.  Some  cases  live,  and  an  operation  is  performed  for  the 
removal  of  the  tumour.  The  removal  of  the  sac  is  not  infrequently  followed  by 
hydrocephalus,  which  is  rapidly  fatal.  In  the  slighter  cases  development  may  take 
place,  and  the  child  may  learn  to  walk. 

Treatment. — -The  surgical  treatment  of  the  sac  of  a  spina  bifida  does  not  come 
within  the  scope  of  this  work.  The  paralytic  condition  is  best  treated  by  warmth, 
massage,  passive  and  active  movements,  and  the  application  of  splints,  which  keep 
the  leg  in  a  normal  position.  The  celluloid  splint  is  most  suitable  for  this  purpose, 
and  should  be  applied  as  soon  as  there  is  any  tendency  to  the  production  of  de- 
formity. Children  who  have  been  neglected  learn  to  walk  in  the  most  peculiar 
attitudes.  Some  progress  on  the  buttocks,  and  these  cases  form  one  of  the  groups 
of  "  buttock  walkers."  The  result  of  getting  about  in  this  manner  is  induration  of 
the  skin  on  the  knees  and  parts  which  come  in  contact  with  the  floor,  and  also  of 
trophic  sores  which  heal  with  difficulty. 
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INTRODUCTION  AND  CLASSIFICATION. 

In  the  following  pages  the  subject  of  mental  defect  is  dealt  with  mainly  as  it 
affects  infants  and  young  children,  and  it  is  regarded  as  far  as  possible  from  the 
points  of  view  of  the  family  doctor  and  the  hospital  physician.  It  is  to  them  rather 
than  to  the  alienist  that  parents  first  bring  their  children  when  any  of  the  bodily 
or  mental  indications  of  imbecility  are  noticed  ;  and  it  is  in  their  charge  that  such 
children  are,  or  ought  to  be,  during  the  early  years  of  life. 

The  family  doctor  is  often  asked  his  opinion  of  the  mental  condition  of  little 
children,  so  that  it  is  important  for  him  to  have  such  a  practical  knowledge  of 
the  subject  as  will  enable  him  to  discover  the  early  indications  of  mental  defect, 
and  to  form  a  reasonable  forecast  as  to  how  far  the  child's  intellect  is  likely  to 
develop.  It  will  also  fall  to  him,  in  all  probability,  to  guide  the  parents  as  to 
the  main  lines  to  be  followed  in  training  the  child,  and  to  supply  from  time  to  time 
the  encouragement  necessary  to  enable  them  to  persevere  in  sensible  treatment 
in  spite  of  difficulties. 

Terminology. — The  words  "  idiocy,"  "  imbecility,"  "  feeble-mindedness," 
"  mental  defect,"  and  "  amentia,"  do  not,  of  course,  denote  a  disease.  Like 
"  diarrhoea  "  and  "  paralysis,"  they  only  refer  to  a  very  striking  and  common 
group  of  symptoms  which  is  evidently  present  in  a  series  of  cases,  many  of  which 
cannot  be  named  more  accurately  because  their  real  causation  and  pathology  are 
still  imperfectly  understood.  The  three  first  mentioned  terms  are  now  usually 
made  use  of  to  indicate  different  degrees  of  severity  of  the  same  kind  of  intellectual 
weakness.  Their  exact  meaning  has  been  defined  as  follows  by  a  Committee  of 
the  Koyal  College  of  Physicians  of  London  for  the  Koyal  Commission  on  the  Care 
and  Control  of  the  Feeble-Minded  : 

'  '  Idiot '  means  a  person  so  deeply  defective  in  mind  from  birth  or  from  an 
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early  age  that  he  is  unable  to  guard  himself  from  common  physical  dangers  such  as 
prevent  us  from  leaving  young  children  alone. 

"  '  Imbecile  '  means  a  person  who  is  capable  of  guarding  himself  against  such 
common  physical  dangers,  but  who  is  incapable,  by  reason  of  mental  defect  existing 
from  birth  or  from  an  early  age,  of  earning  his  own  living. 

"  '  Feeble-minded  person  '  means  a  person  who  is  capable  of  earning  a  living 
under  favourable  circumstances,  but  is  incapable,  from  mental  defect  existing 
from  birth  or  from  an  early  age,  (a)  of  competing  on  equal  terms  with  his  normal 
fellows,  or  (b)  of  managing  himself  and  his  affairs  with  ordinary  prudence,  such  as 
the  prodigal  and  the  facile. 

"  '  Moral  imbecile  '  means  a  person  who  displays  from  an  early  age,  and  in  spite 
of  careful  upbringing,  strong,  vicious,  or  criminal  propensities  on  which  punishment 
has  little  or  no  effect." 

Between  idiocy,  imbecility,  and  feeble-mindedness,  therefore,  the  difference  is 
merely  one  of  degree.  Between  slight  feeble-mindedness  and  mere  intellectual 
dulness  or  backwardness,  however,  there  are  real  and  important  distinctions, 
although  in  individual  cases  it  is  often  difficult,  or  even  impossible  at  first,  to 
differentiate  between  the  conditions.  The  word  "  feeble-mindedness  "  is  used  fre- 
quently in  America,  and  sometimes  in  this  country  also,  to  include  all  degrees  of 
mental  defect.  "  Amentia  "  is  a  serviceable  term  which  is  being  increasingly 
employed  in  the  same  general  way.  It  has  the  advantage  that  it  possesses,  as  yet, 
no  disagreeable  association  for  the  lay  mind.  It  need  scarcely  be  said  that  a  child 
should  never  be  alluded  to  in  his  parents'  presence  as  an  "  idiot  "  or  "  imbecile." 

Classification. — The  difficulty  of  making  a  really  satisfactory  and  scientific 
arrangement  of  the  numerous  varieties  of  disease,  of  which  mental  defect  is  a 
prominent  feature  seems  to  be  insuperable,  and  it  is  as  easy  to  criticize  effectively 
all  the  classifications  that  have  as  yet  been  put  forward  as  it  is  difficult  to  frame 
a  better. 

Some  sort  of  a  classification,  however,  is  necessary,  and  the  most  practically 
useful  for  clinical  purposes  seems  to  be  that  of  Tredgold.  He  divides  all  cases  of 
mental  defect  into  two  classes,  according  as  they  are  ■primary  (i.e.,  due  to  "  an 
inherent  incapacity  for  perfect  development  owing  to  defects  within  the  embryonic 
element  ")  or  secondary  (i.e.,  due  to  "  the  mental  development  having  been  arrested 
by  some  extraneous  or  accidental  cause  ").  Among  older  children  and  adults  the 
first  of  these  groups  includes,  according  to  Tredgold's  estimate,  about  90  per  cent, 
of  all  the  cases,  and  the  second  about  10  per  cent.  Among  children  under  five 
years  who  are  recognizable  as  mentally  deficient,  the  proportions  are,  for  various 
reasons,  rather  different  from  these.  Probably  about  60  and  40  per  cent,  respec- 
tively would  be  nearer  the  mark  at  this  age. 

The  following  further  subdivision  of  these  two  groups,  which  is  founded  on 
Tredgold's  classification,  will  serve  to  give  some  idea  of  the  number  and  variety 
of  the  clinical  types  of  disease  which  are  characterized  by  mental  defect,  although 
it  does  not  include  every  possible  variety  : 

Primary  Amentia. — Due  to — 

"  Simple  primary  "  arrest  of  development  of  cerebral  neurons.  (This 
group  probably  includes  many  types  not  yet  differentiated.  Many  of 
the  cases  are  characterized  by  epileptiform  convulsions.) 

Microcephalus. 
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Primary  Amentia  (continued). — Due  to — 

Mongolism. 

Congenital  hydrocephalus. 
Congenital  porencephalus. 
Tuberous  sclerosis. 

Secondary  Amentia. — Due  to — 

(A)  Epilepsy. 

Encephalitis  and  meningitis. 

Acquired  hydrocephalus. 

Trauma  (especially  during  delivery). 

Congenital  syphilis  (including  juvenile  general  paralysis). 

Infantile  cerebral  degeneration  (amaurotic  family  idiocy). 

(B)  Cretinism. 
Nutritional  defect. 
Isolation,  or  sense  deprivation. 

It  is  probable  that  the  cases  which  fall  under  the  Subclass  (B)  should,  if  un- 
complicated, be  ranked  as  instances  of  "  acquired  mental  dulness  "  rather  than  as 
varieties  of  true  mental  defect. 

Complicated  cases  which  seem  to  belong  to  more  than  one  of  the  above  typea 
are  not  uncommonly  met  with. 


THE  DIAGNOSIS  OF  MENTAL  DEFECT  IN  GENERAL. 

The  recognition  of  the  presence,  and  of  the  degree  of  mental  defect  in  a  child 
must  usually  depend  on  what  we  notice  and  on  facts  we  ascertain,  rather  than  on 
any  opinions  given  us  by  his  relatives,  although  these  must  not  be  disregarded. 
If  a  child's  parents  think  him  less  clever  or  less  sensible  than  others  of  his  own 
age,  this  may  indeed  be  of  great  importance  in  the  diagnosis  of  a  doubtful  case ; 
but  if  they  speak  highly  of  his  intelligence,  their  opinion  has  often  to  be  largely 
discounted,  because  most  parents  are  curiously  slow  to  notice  and  to  admit  any 
weakness  of  this  sort  in  their  own  children.  If,  however,  we  can  manage  to  find 
out  what  the  patient's  companions  really  think  of  him,  that  is  always  very  signifi- 
cant, for  even  little  children  are  extraordinarily  quick  to  mark  and  to  resent  any 
mental  want  or  peculiarity  in  their  playmates. 

In  investigating  the  intelligence  of  boys  and  girls  of  school  age,  we  naturally 
proceed  by  questioning  their  parents  as  to  the  usual  indications  of  mental  capacity 
present.  We  ask  how  the  children  behave,  and  if  in  nursery  and  family  life  they 
show  ordinary  common  sense  and  propriety,  and  get  on  well  with  their  fellows. 
We  also  wish  to  know  if  they  can  be  trusted  to  do  an  errand,  and  if  they  can  carry 
more  than  one  message  in  their  heads  at  a  time.  We  inquire  how  they  have  done 
such  lessons  as  they  have  had,  and  if  they  can  recognize  pictures  or  letters  of  the 
alphabet,  can  count  at  all,  can  repeat  nursery  rhymes,  and  so  on. 

Such  methods  of  inquiry,  although  useful  in  older  cases,  take  us  only  a  very 
short  way  in  dealing  with  infants  and  little  children.  In  the  first  year  or  two  of 
life  the  directly  mental  manifestations  of  amentia  are  sometimes  both  few  and 
indefinite,  so  that  we  have  to  trust  largely  for  guidance  to  bodily  symptoms.    We 
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may  divide  the  most  important  indications  of  mental  defect  at  this  age  into  four 
groups. 

Certain  Abnormalities  of  Bodily  Conformation. — Mental  defect  is  invariably 
present  to  some  extent  in  all  cases  of  microcephalus  and  mongolism,  also 
in  severe  cases  of  cretinism,  hydrocephalus,  and  spastic  diplegia.  The  recogni- 
tion of  any  one  of  these  conditions,  therefore,  implies  a  diagnosis  of  amentia.  In 
such  cases  the  medical  man  often  recognizes  that  imbecility  is  present  long  before 
the  mother  can  see  anything  amiss  in  the  baby's  behaviour. 

Minor  bodily  malformations,  such  as  hare-lip,  abnormally  vaulted  or  cleft 
palate,  deformed  and  asymmetrical  ears,  marked  epicanthic  folds,  spina  bifida 
occulta,  congenital  malformations  of  the  heart  and  other  congenital  abnormalities, 
are  in  themselves  no  proof  of  mental  deficiency,  for  all  of  them  are  often  met  with 
in  children  of  perfectly  normal  intellect.  They  are,  however,  commoner  in  children 
of  neurotic  families,  and,  especially  when  several  of  them  are  found  together,  they 
may  be  looked  upon  as  providing  some  slight  confirmatory  evidence  in  doubtful 
cases.  It  has  been  thought  that  the  presence  of  such  stigmata  in  an  imbecile 
should  suggest  that  the  case  probably  belongs  to  the  "  primary  "  group. 

Recurrent  Convulsions. — The  periodic  recurrence  of  convulsions  in  an  infant 
without  obvious  cause,  when  it  continues  over  a  long  period  of  time,  generally 
indicates  the  presence  of  mental  impairment  (vide  infra).  This  may  be  simply  the 
effect  of  the  fits,  but  much  more  commonly  the  mental  defect  is  just  another 
symptom  of  the  brain  lesion  which  is  causing  them.  All  kinds  of  imbeciles  are 
more  or  less  liable  to  convulsions  on  slight  occasions.  In  cases  of  juvenile 
general  paralysis  congestive  attacks  sometimes  occur,  and  they  are  apt  to  be 
mistaken  for  epileptic  seizures. 

Abnormal  Gestures. — In  many  cases  the  child's  want  of  intellect  is  at  once 
obvious  from  his  abnormal  gestures  and  actions.  In  early  infancy  there  may  be 
continuous  senseless  crying  and  fretfulness,  which  is  apt  to  be  attributed  to  all 
sorts  of  supposed  internal  pains  and  discomforts  before  the  real  cause  is  suspected. 
Again,  we  may  find  aimless  gaping  movements  of  the  jaws,  or  a  constant  restless 
rolling  of  the  eyes,  the  child  never  looking  straight  at  anything  as  a  normal  baby 
should  do.  Constant  protrusion  of  the  tongue  in  a  young  baby  is  another  suspicious 
sign,  and  should  suggest  mongolism  or  cretinism.  Sometimes  there  is  unmeaning 
laughter,  with  exaggerated  gestures,  wayward  and  impulsive  actions,  and  in  older 
children  dirty  and  disgusting  ways  of  eating  food.  Continual  dribbling  of  saliva 
is  a  common  occurrence  in  mentally  defective  children.  A  very  grave  indication 
of  arrested  intelligence  is  a  state  of  utter  apathy  to  surrounding  circumstances, 
with  absence  of  the  normal  reflex  muscular  movements.  In  such  cases  the  baby 
feels  like  a  lifeless  thing  in  his  mother's  arms  when  she  tosses  him  up  and  down, 
instead  of  making  springing  movements  with  his  limbs  in  his  enjoyment  of  the 
motion,  as  a  healthy  child  would  do. 

Delay  in  the  Development  of  the  Bodily  and  Mental  Powers. — In  many  mild 
cases  of  amentia  the  first  sign  that  anything  is  wrong  is  to  be  found  in 
the  child's  being  far  too  long  in  gaining  a  proper  control  over  his  voluntary  muscles 
and  the  use  of  his  special  senses.  Thus,  we  should  always  think  of  mental  defect 
when  a  baby,  without  obvious  cause,  is  backward  in  learning  to  hold  up  his  head, 
to  grasp  things,  to  sit,  stand,  and  walk.  It  is  also  a  particularly  bad  sign  if  any 
infant  whose  body  seems  normal  does  not  show  the  natural  craving  of  the  healthy 
child  to  be  constantly  exercising  all  his  growing  faculties.     It  has  a  similar  signifi- 
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cance  when  a  baby  whose  eyes  and  ears  are  normal  shows  no  interest  in  bright 
and  moving  objects,  is  backward  in  responding  to  the  smile,  the  voice,  and  the 
touch  of  his  mother  or  nurse,  and,  at  a  later  stage,  in  beginning  to  speak.  Undue 
delay  in  acquiring  the  usual  control  over  the  action  of  the  bladder  and  bowel  is 
another  circumstance  which  may  confirm  our  suspicions  as  to  the  state  of  the  intelli- 
gence. Occasionally  the  earliest  abnormality  noticed  is  refusal  from  birth  to  take 
the  breast. 

Backwardness  in  the  acquisition  of  normal  actions  often,  of  course,  depends  on 
the  temporary  weakness  which  accompanies  and  follows  exhausting  disease.  If 
however,  it  is  present  to  a  marked  degree,  without  any  evident  debility  to  account 
for  it,  we  shall  probably  be  right  in  suspecting  mental  deficiency. 

It  is  sometimes  no  easy  matter  to  distinguish  a  deaf  and  dumb  infant  who  has 
been  badly  spoilt  from  a  mentally  defective  child.  The  intelligence  of  his  gestures 
and  expression,  his  obvious  interest  in  his  surroundings,  his  cleanly  habits,  and  the 
ready  use  of  his  hands,  will,  however,  usually  help  us  to  recognize  when  nothing 
worse  than  deafness  is  present. 

Among  older  children  it  is  sometimes  very  difficult  after  a  single  examination, 
as  already  said,  to  decide  whether  we  have  to  do  with  a  mild  degree  of  amentia,  or 
merely  with  a  backwardness  of  mental  development  which  is  due  to  some  more  or 
less  temporary  past  or  present  cause. 

Acquired  Dulness  of  Mini. — This  class  of  dull  children,  although  not  a  very 
large  one,  is  worthy  of  careful  consideration,  because  they  are  often  taken  for  cases 
of  amentia,  which  is  a  serious  mistake.  It  is  so  partly  because  it  leads  to  the 
children  being  wrongly  treated,  and  still  more  because,  when  they  get  well,  their 
recovery  is  widely  quoted  to  prove  that  real  mental  defect  may  recover  completely ; 
and  this  is  a  source  of  much  painful  disappointment. 

Backwardness  of  mental  development  may  arise  from  mere  lack  of  teaching  and 
other  forms  of  mental  stimulus  in  an  ailing  child.  We  see  this  often,  for  example, 
in  weakly  cripples.  Defects  of  sight  and  hearing  may  have  a  similar  effect.  In 
such  cases  the  mental  powers  may  in  time  improve  indefinitely,  if  the  abnormal 
conditions  can  be  removed.  The  most  important  cases,  however,  from  a  clinical 
point  of  view,  are  those  in  which  the  mental  development  has  been  retarded  by  a 
prolonged  period  of  malnutrition  and  profound  ill-health.  Cases  of  chronic  tuber- 
culosis, recurrent  dyspepsia  and  diarrhoea,  severe  rickets,  and  congenital  syphilis, 
are  sometimes  instances  of  this.  These  children  are  pale  and  badly  nourished, 
and  show  very  little  energy  or  enterprise.  At  first  sight,  individual  patients  of  this 
kind  may  closely  resemble  mentally  defective  children.  We  generally  find,  however, 
that  they  differ  essentially  in  disposition,  in  common  sense,  in  the  feeling  of  responsi- 
bility, in  correctness  of  behaviour,  and  in  moral  sense. 

Another  group  of  children  whom  I  have  known  mistaken  for  imbeciles  are  those 
whose  nervous  system  has  given  way  completely,  and  who  have  lost  their  bright- 
ness, and  even  all  signs  of  intelligence,  for  the  time  being,  under  the  strain  of  long- 
continued  worry  and  overwork,  along  with  a  lack  of  sympathy  and  affection. 

In  all  cases  of  acquired  dulness  from  ill-health  or  overstrain,  the  child  is  to  be 
regarded  strictly  as  a  patient,  and  not  as  a  scholar.  What  his  brain  needs  is  rest 
and  relaxation — not  instruction,  however  skilful.  His  mind  must  lie  completely 
fallow  while  his  bodily  health  is  being  fostered  by  a  prolonged  period  of  tranquil 
routine,  which  should  include  abundance  of  fresh  air,  plenty  of  sleep,  simple  amuse- 
ments, warmth,  massage,  tonics,  and  good  food.     At  the  same  time,  if  there  has  been 
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worry  and  overstrain,  his  nerves  must  be  soothed  by  kindly  mothering  and  en- 
couragement. 

The  prognosis  as  to  ultimate  recovery  is  often  very  good,  especially  where  there 
has  been  much  bodily  ill-health  to  account  for  the  weakness.  Cases  of  nervous 
breakdown  generally  do  very  well  under  proper  treatment,  but  the  future  life  of  a 
child  who  has  suffered  from  such  a  breakdown  should  be  regulated,  so  as  to  put  as 
little  strain  as  possible  on  his  nervous  system. 


PRIMARY  AMENTIA. 

Simple  Primary  Amentia. — Although  in  some  respects  less  interesting  to  the 
medical  man  than  many  of  the  more  clearly  defined  groups  of  mentally  defective 
children,  this  class  is  far  more  important  than  any  of  them  from  a  practical  point 
of  view.  It  is,  for  one  thing,  larger  than  all  the  others  put  together  ;  and,  for 
another,  it  includes  within  it  many  of  the  epileptics,  and  nearly  all  the  slightly 
feeble-minded  children  whose  treatment  forms  in  after-life  such  a  grave  and  puzzling 
problem,  both  from  the  patient's  point  of  view  and  from  that  of  the  public. 

^Etiology. — The  causation  of  this  variety  of  mental  defect  is  a  very  difficult 
subject,  and  one  which  cannot  be  satisfactorily  discussed  here.  Most  writers  are 
agreed  that  a  neurotic  heredity  is  by  far  the  most  important  influence  at  work  in 
its  production.  Tredgold  found  this  in  80  per  cent.,  Ashby  in  75  per  cent.,  of  the 
cases.  Alcoholism  and  tuberculosis  in  the  parents  may  exert  some  influence,  but  their 
importance  has  probably  been  enormously  overrated.  A  history  of  parental  alco- 
holism is  not  very  uncommon  in  these  cases,  but  it  is  probably  to  be  regarded  less  as 
a  cause  than  as  a  manifestation  of  the  neurotic  strain  which  is  at  the  root  of  the 
trouble.  A  tuberculous  family  history  is  another  evidence  that  the  stock  is  a  weak 
one,  but  it  can  scarcely  be  blamed  as  a  direct  cause  of  amentia.  Consanguinity 
of  parents,  which  has  such  an  important  influence  in  determining  the  occurrence 
of  deaf-mutism  and  certain  other  congenital  abnormalities,  seems  to  have  little 
eetiological  importance  in  this  type  of  amentia.  I  have  found  it  present  only  in 
between  3  and  i  per  cent,  of  my  cases.  Congenital  syphilis  has  hitherto  been  gener- 
ally regarded  as  a  rare  cause  of  primary  amentia.  A  number  of  bacteriologists  of 
repute  in  various  countries  have  recently  made  use  of  Wassermann's  test  to  in- 
vestigate this  point.  Their  results  have  as  yet,  however,  differed  so  widely  from 
one  another  (from  1-2  up  to  55  per  cent,  of  positive  reactions)  that  we  can  only 
gather  from  them  that  syphilis  may  possibly  be  a  more  important  setiological  factor 
in  amentia  than  we  had  formerly  suspected. 

Symptoms. — This  class  includes  all  degrees  of  mental  impairment  from  the 
slightest  to  the  most  profound,  and  the  symptoms  vary  considerably  according  to  the 
amount  of  intelligence  present. 

Severe  Cases. — In  the  worst  cases  of  simple  primary  amentia  the  appearances 
are  those  of  utter  idiocy.  The  baby  is  evidently  abnormal  from  the  very  first — dull 
and  apathetic,  paying  no  regard  to  his  surroundings.  He  often  does  not  know 
his  mother  by  sight,  though  he  may  turn  at  her  voice;  sometimes  he  only  recognizes 
her,  if  at  all,  by  the  way  she  holds  him.  The  abnormal  gestures  and  actions  of  these 
babies,  and  their  want  of  the  natural  automatic  movements  of  infancy,  have  already 
been  referred  to  (p.  871).  A  considerable  majority  of  them  suffer  also  from  fre- 
quently recurring  convulsions.     These  are  sometimes  of  a  regularly  epileptiform 
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character,  but  very  often  in  young  babies  they  take  the  form  of  petit  mal ;  and 
when  this  is  so,  their  serious  significance  is  very  apt  to  be  overlooked  by  the  parents 
The  child  gives  from  time  to  time  a  sudden  start,  the  head,  shoulders,  and  lower 
limbs  being  momentarily  jerked  forwards  ;  a  short  period  of  loss  of  consciousness 
may  follow,  with  a  little  stertorous  breathing  and  on  waking  up  the  baby  often 
cries  bitterly,  as  if  much  distressed. 

Less  Severe  Cases. — In  these  the  symptoms  may  be  much  less  noticeable,  espe- 
cially during  infancy.  Dentition  and  the  closure  of  the  fontanelle  proceed  as  in 
normal  children  ;  and,  as  there  is  no  paralysis  or  gross  deformity  and  no  markedly 
abnormal  gestures,  the  child's  want  is  often  overlooked  during  the  early  years  of 
life.  Someone,  however,  generally  notices  that  the  baby  is  strangely  long  in 
showing  an  interest  in  bright  lights  and  moving  objects,  and  is  late  in  recognizing 
his  parents  and  the  other  children.  He  is  also  backward  in  learning  to  use  his 
hands  and  in  holding  up  his  head,  in  sitting  up,  in  standing,  and  in  walking.  When 
he  does  learn  to  walk,  his  gait  for  long  remains  clumsy  and  like  that  of  a  younger 
child.  Such  children  often  go  with  their  heads  slightly  forward  and  their  arms 
hanging  in  front ;  their  feet  are  planted  far  apart,  their  pelvis  moves  too  much 
in  walking,  and  the  joints  of  their  lower  limbs  too  little.  Their  hands,  too, 
remain  clumsy  and  nerveless.  A  common  symptom  is  a  more  or  less  constant 
dribbling  of  saliva,  which  is  very  troublesome.  Proper  control  of  the  bladder 
and  bowel  is  often  long  in  being  acquired — sometimes  not  till  four,  six,  or  even 
eight  years  old — and  yet  it  may  become  quite  normal  in  time.  Convulsive  attacks 
are  common,  though  not  so  frequent  as  in  the  severer  cases. 

The  mental  symptoms  may  not  be  very  prominent  at  first,  but  the  children 
are  generally  too  long  of  talking,  their  speech  is  often  indistinct  and  the  words 
badly  pronounced.  When  they  reach  an  age  at  which  they  should  be  beginning 
to  learn  some  sort  of  lessons,  they  are  found  to  be  very  hard  to  teach,  because  they 
cannot  give  their  attention  continuously  for  any  time  to  the  same  thing.  Even 
when  they  are  doing  what  they  like,  they  seem  incapable  of  perseverance.  Many 
are  very  deficient  in  affection,  and  all  in  common  sense.  They  lack  self-control, 
laugh  and  cry  without  sufficient  reason,  and  often  get  into  causeless  passions.  A 
common  indication  of  their  defect  is  their  inability  to  play  peaceably  with  normal 
children,  who  have  little  patience  with  their  thoughtless  ways,  and  are  very  apt 
to  tease  and  irritate  them. 

Slight  Oases. — Very  mild  cases  of  mental  defect,  such  as  form  the  proper  pupils 
of  the  "  special  classes  "  in  the  public  schools,  generally  pass  quite  unrecognized 
through  infancy  and  early  childhood.  They  have  wits  enough  to  perform  passably 
all  the  duties  of  ordinary  babyhood.  It  is  only  when  the  time  comes  that  they 
should  leave  hold  of  their  mother's  apron  strings  that  they  show  their  utter  unfit- 
ness to  guide  themselves  properly  and  to  keep  pace  with  their  fellows.  The  facts 
that  they  are  late  in  walking  and  talking,  and  that  they  are  long  in  losing  their 
baby  speech  and  their  babyish  ways  of  behaving,  are  thought  little  of.  If  they 
have  fits,  these  are  apt  to  be  attributed  only  to  peripheral  causes  and  unnatural 
smallness  of  the  head,  and  any  other  abnormalities,  if  present,  are  also  easily  over- 
looked. When  their  school-time  comes,  however,  the  teachers  soon  discover  their 
weakness.  The  mental  and  manual  work  they  do  are  both  below  the  average- 
usually  very  much  so.  They  are  probably  amiable,  but  very  facile  and  unsatisfac- 
tory, with  no  strength  of  purpose,  little  practical  sense  of  right  and  wrong,  and  no 
proper  realization  of  their  responsibilities. 
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In  later  life  their  weakness  of  will  and  lack  of  self-control  and  of  common  sense 
are  constantly  landing  them  in  trouble  whenever  they  leave  the  shelter  of  home 
and  come  in  contact  with  life  outside.  If  they  can  be  kept  carefully  guarded  in 
wisely-managed  homes,  they  remain  for  life  good  and  happy  children.  The  pro- 
vision of  suitable  institutions,  where  such  individuals  can  be  shielded  from  the 
evil  outside  influences  which  they  are  powerless  to  resist,  is  at  present  one  of  the 
most  urgent  needs  in  our  public  life.  Until  some  such  provision  is  made,  the 
members  of  this  class  among  the  poor  will  continue  to  go  from  one  folly  to  another, 
while  the  public  pay  for  keeping  them  for  a  large  part  of  their  lives  in  prisons, 
workhouses,  and  Magdalene  asylums.  When  they  reach  adult  life,  they  are  usually 
very  prolific,  and  their  children  are  often  mentally  defective. 

Simple  primary  amentia  is  frequently  met  with  in  several  members  of  a  family. 

Pathology. — To  the  naked  eye  the  brain  in  simple  primary  amentia  presents 
no  constant  characteristic  appearance.  The  microscopic  structure  still  requires 
further  investigation ;  but  Bolton,  Tredgold,  and  others  have  shown  that  there  is 
evidence  of  imperfect  or  arrested  development  of  the  cerebral  neurons.  The  nerve 
cells  in  the  cortex  are  ill-grown  and  often  abnormally  pigmented  ;  they  are  also 
relatively  few  in  number,  and  their  arrangement  is  irregular.  The  degree  of  these 
defects  varies  directly  according  to  the  amount  of  the  intellectual  impairment. 
There  is  also  a  diminution  in  the  number  of  the  nerve  fibres,  and  an  overgrowth  of 
the  neuroglia  (sclerosis)  is  frequently  present. 

The  Diagnosis  and  Prognosis  have  been  already  sufficiently  dealt  with,  and 
the  management  of  the  cases  will  be  fully  considered  under  the  heading  of  General 
Treatment. 

Microcephalus. — The  term  "  microcephalus  "  is  used  by  many  as  synonymous 
with  "small-headed,"  and  any  child  the  circumference  of  whose  cranium  is  less 
than  17  inches  is  called  "microcephalic."  It  is  probably  better,  however,  to  keep 
the  term  for  the  small  and  fairly  well  defined  group  of  cases  sometimes  called 
"true  microcephalus."  These  are  distinguished  by  very  small  heads,  which  are 
also  of  a  peculiar  form,  the  forehead  being  narrow,  the  vertex  pointed,  and  the 
occipital  region  flat.  They  are  likewise  characterized  by  extremely  early  closure 
of  the  fontanelle.  The  brain  is  dwarfed,  and  its  different  parts  are  out  of  propor- 
tion, but  it  is  of  normal  consistence,  and  shows  no  visible  signs  of  past  disease  and 
no  gross  congenital  malformations  or  defects. 

^Etiology. — The  causation  of  the  condition  is  still  quite  obscure,  although 
various  theories  have  been  put  forward  to  explain  its  origin.  One  of  these,  for 
which  a  good  deal  has  been  said,  regards  microcephalus  as  an  atavistic  variation- — 
a  reversion  to  a  simian  type.  This  view  was  first  suggested  by  C.  Vogt,  and  has 
been  supported  in  recent  times  by  D.  J.  Cunningham  and  Telford-Smith.  Another 
interesting  theory  is  that  the  dwarfed  growth  of  the  brain  is  the  direct  result  of 
abnormally  early  closure  of  the  sutures  and  fontanelle.  This  hypothesis  was 
formerly  supported  by  Virchow  and  other  great  authorities,  but  it  has  now  been 
universally  given  up,  as  it  is  certain  that  the  arrest  of  cerebral  growth  is  the  primary, 
and  the  cranial  change  merely  a  secondary,  phenomenon.  It  has  also  been  shown 
by  Cunningham  and  Telford-Smith  that  the  interference  with  growth  of  the  brain 
begins  at  too  early  a  period  for  this  theory  to  be  true — some  time  between  the  third 
and  fourth  month  of  intra-uterine  life.   It  is  generally  considered  that  a  neurotic 


876 


DISEASES  OF  CHILDREN 


inheritance  has  much  to  do  with  the  aetiology  of  this,  as  of  other  forms  of  primary 
amentia. 

Symptoms. — The  parents  of  these  children  usually  seem  healthy,  although  they 
are  often  found  to  belong  to  a  neurotic  stock.  There  is  no  peculiarity  with  regard 
to  the  age  of  the  mother  at  the  time  of  conception,  the  sex  of  the  child,  or  his  order 
in  the  family.  Sometimes  the  patient  is  a  twin,  and  in  that  case  the  other  twin 
may  or  may  not  be  microcephalic. 

The  child's  appearance  is  very  characteristic  if  the  case  is  at  all  a  well-marked  one 
(Figs.  133  and  134).     The  head  from  early  infancy  is  obviously  too  small,  and,  as  the 
body  grows  at  a  fairly  normal  rate  and  the  cranium  very  slowly,  this  disproportion 
soon  becomes   very  striking.      As   he  gets 
older   the  child   has   a    tendency   to    hold 
his  head  stretched  forward  ;  and  this,  along 
with  the  rapid  way  in  which  he  jerks  it  from 
side  to  side,  gives  him  the  curious  "  bird- 
like "  aspect  which  has  often  been  remarked 
upon. 

By  the  sixth  month  of  life,  when  the 
normal  child's  head  should  have  grown  from 
a  birth  measurement  of  13  or  13J  inches 
to  one  of  16  inches  or  thereby,  in  the 
microcephalic  it  is  still  only  13  or  14  inches 


Fig.    133. — Mickocephaltjs  :      Gikl    aged 
Form  Years  and  Nine  Months. 


Fig.  134. — Microcephalia  :  Girl  aged 
Two  Years. 


At  twelve  months  it  may  be  14  to  14J  inches  instead  of  18  inches ;  at  two 
years,  15  or  16  inches  instead  of  about  19  inches.  In  older  children  the  circum- 
ference may  remain  only  15  to  17  inches,  although  sometimes  it  is  a  little  larger. 
Besides  being  small,  the  head,  as  already  described,  is  of  peculiar  shape.  The 
condition  of  the  fontanelle  is  an  important  point  in  the  diagnosis.  In  many 
cases  it  is  entirely  closed  at  birth,  so  far  as  can  be  felt ;  in  others  it  is  much  too 
small.  The  palate  may  be  very  highly  arched.  The  features  are  usually  well 
formed  and  of  normal  size.  The  ears  are  noticeably  large  and  well  grown. 
Although  the  body  looks  big  during  early  childhood,  it  is  rare  to  see  a  micro- 
cephalic in  later  life  who  is  not  small  in  stature. 

The  first  teeth  appear  at  the  usual  time,  but  the  child  generally  does  not  walk 
until  the  third  or  fourth  year,  or  even  later.     Speech  is  scanty  and  slowly  acquired ; 
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control  over  micturition  and  defecation  is  sometimes  late  in  coming,  and  in  bad 
cases  may  never  be  quite  satisfactory.  In  one-third  of  my  cases  there  was  a  history 
of  convulsions ;  and  had  the  children  been  older  when  I  saw  them,  this  proportion 
would  probably  have  been  much  larger.  In  true  microcephalus  there  is  generally 
no  real  paralysis,  but  during  the  early  months  of  life  many  of  these  children  show 
a  striking  degree  of  spasticity.  This  apparently  represents  an  exaggeration  of 
the  normal  hypertonicity  of  healthy  new-born  children,  and  probably  depends  on 
the  backward  development  of  the  cortex.  It  passes  off  completely  as  the  children 
grow  older. 

The  child's  intellectual  acquirements  and  his  disposition  vary  greatly  in  different 
cases.  In  the  worst  cases  he  is  often  very  unobservant  and  apathetic  during  infancy, 
and  in  later  childhood  of  a  low  mental  type,  although  quick  and  active  in  his  move- 
ments. He  is  generally  restless,  inquisitive  and  greedy,  quite  devoid  of  affection, 
and  dangerous  to  smaller  children  and  to  animals.  When  the  head  is  not  so  small, 
however,  there  may  be  a  very  fair  degree  of  intelligence  combined  with  a  kindly 
disposition,  and  the  child  may  be  capable  of  a  considerable  amount  of  education. 

Pathology. — The  general  hypoplasia  of  the  brain  and  spinal  cord  which  is  char- 
acteristic of  these  cases  is  most  marked  in  the  posterior  portions  of  the  cerebrum, 
so  that  the  cerebellum  is  left  uncovered  as  in  the  brains  of  the  lower  animals.  The 
cerebral  surface  shows  a  simple  arrangement  of  the  convolutions  and  a  lack  of 
secondary  gyri.  The  nerve  cells  in  the  cortex  and  spinal  cord  are  imperfectly 
developed.  Microcephalus  is  sometimes  complicated  by  the  presence  of  hydro- 
cephalus and  by  inflammatory  lesions. 

Diagnosis. — Complete  absence  of  the  anterior  fontanelle  at  the  time  of  birth, 
or  very  soon  after,  always  indicates  microcephalus.  Its  closure  by  the  sixth  or 
seventh  month  is  occasionally  met  with  in  cases  of  arrest  of  cerebral  development 
due  to  gross  cerebral  lesions.  In  the  great  majority  of  cases,  however,  such  prema- 
ture closure  indicates  the  presence  of  microcephalus.  In  later  childhood  the  charac- 
teristic physiognomy  is  easy  to  distinguish  from  that  of  advanced  spastic  diplegia. 
When  extreme  smallness  of  the  head  is  found  without  spastic  condition  of  the  limbs, 
true  microcephalus  may  always  be  diagnosed. 

Prognosis. — The  outlook,  both  as  to  length  of  life  and  as  to  mental  improve- 
ment, is  generally  bad.  The  children  are  usually  more  or  less  delicate  and  very 
prone  to  tuberculosis,  so  that  most  of  them  die  in  early  childhood.  In  rare  cases, 
however,  they  live  to  old  age. 

Treatment. — Extreme  cases  are  ineducable,  but  in  those  that  are  less  severe 
institution  treatment  is  sometimes  very  successful  in  improving  the  intelligence. 
A  wholesome  routine  of  happy  occupations  with  a  more  or  less  open-air  life  may 
very  strikingly  lessen  the  abnormal  restlessness  and  the  tendency  to  convulsions. 

Mongolism. — In  1866  J.  Langdon  Down  drew  attention  to  a  group  of  imbecile 
children  whose  features  had  a  curious  resemblance  to  those  of  the  Mongolian  races. 
These  cases  were  further  investigated  by  Arthur  Mitchell  and  John  Fraser  and 
many  others,  and  it  soon  came  to  be  recognized  that  they  formed  quite  a  distinct 
class  and  presented  a  large  number  of  points  of  interest. 

Frequency. — The  condition  is  very  common  in  this  country.  Langdon  Down 
regarded  it  as  responsible  for  10  per  cent,  of  all  imbecile  children.  Shuttleworth 
states  the  proportion  as  5  per  cent.,  while  Still  found  no  fewer  than  22  per  cent. 
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of  mongols  among  350  imbeciles.  The  variations  between  these  estimates  is  easily 
explained  by  the  difference  in  the  ages  of  the  children  examined.  This  acts  in  two 
ways  :  (1)  A  considerable  majority  of  mongols  die  during  the  first  few  years  of  life  ■ 
and  (2)  many  of  the  milder  cases  of  the  other  kinds  of  amentia  remain  quite  undiag- 
nosed in  infancy  and  early  childhood.  It  is  therefore  easy  to  understand  how 
statistics  drawn  from  children's  hospitals  give  a  far  larger  proportion  of  mongols 
than  those  taken  from  institutions  to  which  only  older  children  are  admitted. 
Among  300  consecutive  cases  of  mental  defect  in  children  of  all  ages,  seen  as  out- 
patients at  the  Edinburgh  Children's  Hospital,  37  were  mongols  (i.e.,  12-3  percent.). 
On  analysis  of  the  ages,  however,  it  was  found  that  while  150  consecutive  cases 
under  four  years  old  included  29  of  mongolism  (i.e.,  19-3  per  cent.),  another  150 
of  four  years  and  over  showed  only  8  of  them  (i.e.,  5-2  per  cent.).  In  Germany  the 
proportion  seems  to  be  much  lower,  as  H.  Vogt,  Abt,  and  Weygandt  all  give  it  as 
1  per  cent,  of  all  imbeciles. 

^Etiology. — Although  mongolism  is  so  common,  almost  nothing  is  known 
about  its  causation.  There  seems  to  be  no  reason  whatever  to  think  that  either 
tuberculosis,  syphilis,  or  alcoholism,  has  any  special  influence  in  producing  it.  A 
neurotic  heredity  is  often,  although  not  always,  discoverable.  The  only  facts 
known  which  can  be  claimed  as  having  any  aetiological  significance  are  the  child's 
order  in  the  family,  the  age  of  the  mother  at  the  time  of  conception,  and  the 
frequency  with  which  congenital  malformations  are  met  with,  especially  cardiac 
abnormalities.  The  exact  bearing  of  these  on  the  matter  is,  as  yet,  far  from  clear. 
It  is  quite  exceptional  to  find  any  history  of  special  ill-health  in  the  mother  during 
her  pregnancy. 

Shuttleworth  has  spoken  of  mongols  as  "  exhaustion  products,"  and  there  seem8 
to  be  good  reason  for  holding  this  view.  For  one  thing,  a  large  proportion  of  the 
cases  come  at  the  end  of  large  families.  Out  of  138  cases  I  found  that  22  were  the 
result  of  first,  16  of  second,  and  39  of  third,  fourth,  or  fifth  pregnancies ;  while  25 
resulted  from  sixth,  seventh,  or  eighth,  29  from  ninth  to  thirteenth  pregnancies, 
and  7  from  fourteenth  to  seventeenth  pregnancies. 

Another  and  even  more  important  point  is  that  the  great  majority  are  the 
offspring  of  mothers  who  are  near  the  end  of  their  child-bearing  period.  In  79 
of  my  cases  in  which  this  was  inquired  into,  the  average  age  of  the  mother  when  the 
mongol  child  was  born  was  thirty-seven  and  a  half  years,  and  in  only  7  of  them 
was  the  mother  under  thirty  years.  In  none  of  these  young  mothers  could  any 
special  disease  or  debility  be  discovered,  and  several  of  them  had  healthy  children 
afterwards.  One  instance  of  mongol  twins  has  been  reported  (Shuttleworth),  and 
several  of  twins  one  of  which  was  a  mongol  (Shuttleworth,  Mitchell). 

Symptoms. — Mongolism  affects  the  conformation  of  the  entire  body,  but  its 
signs  are  most  readily  seen  in  the  face,  head,  and  hands.  The  facies  (Figs.  135, 136, 
and  137)  is  generally  easy  to  recognize,  even  from  birth;  but,  although  a  single  glance 
is  usually  all  that  is  required  to  make  sure  of  it,  it  is  very  hard  to  describe  its  char- 
acters helpfully  in  words.  These  consist  of  many  small  peculiarities,  and  no 
one  of  them  is  invariably  present  or  really  pathognomonic.  Indeed,  we  generally 
recognize  mongols  not  so  much  because  we  have  noted  in  them  any  special  feature 
of  the  disease,  but  rather  because  they  have  so  strong  a  "  family  likeness  "  to  other 
mongols,  whom  they  resemble  much  more  than  they  do  their  own  relatives.  They 
seem,  indeed,  as  if  they  belonged  to  a  distinct  species  of  human  beings. 
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The  cranium  is  small,  brachycephalic,  rounded,  and  devoid  of  eminences.  The 
features  also  are  small  and  rounded,  and  they  are  often  reddish  in  tint.  The  eyes 
are  frequently  too  near  to  one  another,  and  in  most  cases  the  axes  of  the  palpebral 
fissures  are  oblique,  their  outer  angle  pointing  somewhat  upwards.  In  many  the 
epicanthic  fold  of  skin  at  the  inner  canthus  is  strongly  developed  (Figs.  135  and  136). 
The  eyelids  are  often  thickened  by  blepharitis.  Squint  is  common  (9-4  per  cent.), 
and  nystagmus  even  more  so  (12-3  per  cent.).  It  has  recently  been  pointed  out  by 
Pearce,  Eankine,  and  Ormond,  that  a  peculiar  spotted  form  of  lamellar  cataract  is 
often  present  in  children  over  nine  years  old.  The  nose  is  usually  snubbed,  and  the 
nostrils  in  early  life  have  often  a  peculiar  triangular  shape.  Adenoids  are  fre- 
quently present,  and  in  some  cases 
they  produce  severe  symptoms,  even 
when  scanty,  owing  to  the  small  size 
of  the  naso-pharynx. 

One  of  the  most  characteristic 
features  is  the  protrusion  and  sucking 
of  the  tongue.  The  protrusion,  which 
is  seen  mostly  in  young  children, 
seems  to  be  due  rather  to  the  short- 
ness of  the  mouth  than  to  any  special 
largeness  of  the  tongue.  In  babies 
under  six  or  nine  months  the  surface 
of  the  tongue  appears  quite  normal. 
After  this  age,  however,  the  papilla? 
enlarge  in  increasing  numbers,  until  it 
assumes  a  raw,  granular  appearance. 
Later,  usually  during  the  third  or 
fourth  year,  deep  transverse  fissures 
form  across  the  dorsum.  It  is  rare 
to  see  a  mongol  over  six  years  in  whom 
this  Assuring  is  not  present.  It  is 
therefore  a  marked  characteristic  of 
mongolism,  and  it  has  a  special  interest,  because,  unlike  the  other  typical  features  of 
the  condition,  it  is  acquired,  and  not  congenital.  Its  occurrence  may  possibly  be 
partly  due  to  an  inherent  vulnerability  of  the  organ.  There  is  good  reason,  how- 
ever, to  believe  that  it  is  mainly,  and  perhaps  entirely,  the  result  of  the  vigorous 
and  constant  tongue-sucking  which  these  children  practise,  with  very  few  excep- 
tions (Thomson).  An  exactly  similar  condition  of  the  tongue  is  occasionally  seen 
in  patients  who  are  not  mongols.  In  these  cases  it  is,  in  my  experience,  always 
found  that  the  children  have  been  addicted  to  sucking  their  tongues  for  years. 

The  teeth  are  small,  and  usually  tend  to  become  yellow  and  to  decay  early. 
In  many  cases  the  central  incisors  are  twisted  round  on  their  axes,  so  that  the  sur- 
faces of  the  crowns  form  an  angle  with  one  another,  with  the  concavity  forwards. 
The  mucous  membrane  of  the  lips  is  often  dry  and  fissured. 

The  ears  may  be  almost  normal  in  form,  but  generally  they  show  some 
deformity.  They  are  often  small,  rounded,  and  simply  convoluted,  and  they  also 
stand  out  from  the  head  more  than  usual.  In  older  children  the  hair  is  apt  to 
be  dry  and  poor,  and  occasionally  alopecia  develops.  In  babies  both  the  skin 
and  the  hair  are  soft  and  natural. 


Fig.  135. — Mongolism  :  Boy  aged  Pour, 
showing  Fames,  Epicanthic  Folds,  and 
Protruded  Tongue. 
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The  limbs  are  small-boned  and  soft,  and  rather  shorter  than  normal  compared 
with  the  trunk.  Their  ligaments  are  so  lax  that  the  joints  can  usually  be  easily 
hyperextended  (Fig.  137).  The  hands  are  often  thick  and  clumsy,  but  less  so  than 
in  cretinism.  The  fingers,  though  thick  for  the  size  of  the  hand,  are  not  so  square- 
tipped  as  those  of  cretins,  nor  is  the  skin  much  wrinkled.  The  thumb  is  short 
and  the  little  finger,  in  more  than  half  the  cases,  is  both  dwarfed  and  somewhat 
curved  towards  the  ring-finger  (Figs.  136  and  138). 


Fig.  136.- 


-mongolism  :  cilrl  aged  nlne  years,  showing  epicanthic  folds, 
Fissured  Tongue,  and  Characteristic  Hands. 


In  addition  to  the  numerous  small  defects  of  conformation  above  described, 
we  often  meet  with  other  congenital  abnormalities  of  various  parts.  The  following  is 
a  list  of  those  found  in  the  examination  of  138  cases  : 


Cases 

Cleft  palate 

..1 

Congenital  cataract 

..1 

Supernumerary  tragus    . 

..2 

Congenital  heart  disease 

..22 

Club-foot 

..4 

Genu  recurvatum  and  no 

patellae 

Cubitus  varus 

..     4 

Syndactyly  of  toes 

..1 

Dwarfed  terminal  phalanges 

of   fingers 

with  deformed  nails    . 

..4 

Hypospadias 

Undescended  testicle 

Post-anal  dimple. . 

Congenital  diastasis  of  recti  abdominis 

Umbilical  hernia 

Inguinal  hernia 

Congenital  stenosis  of  rectum   . . 

Congenital  stenosis  of  large  intestine  . 


Cases. 
1 
5 
1 
1 
2 
1 
1 
1 


Far  the  most  interesting  of  these  abnormalities  are  the  heart  conditions,  to  which 
attention  was  first  drawn  by  A.  E.  G-arrod.     The  proportion  of  heart  cases  met  with 
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varies  according  to  the  age  of  the  patients  seen,  because  the  presence  of  a  cardiac 
defect  greatly  lessens  a  child's  chance  of  survival.  In  104  mongol  children  under 
four  years  20  (19-2  per  cent.)  had  congenital  heart  disease,  while  ir  34  over  that 
age  only  2  (5-9  per  cent.)  were  affected  in  this  way.  The  most  frequent  heart 
lesion,  in  my  experience,  has  been  patency  of  the  interventricular  opening,  the 
ductus  arteriosus,  and  the  foramen  ovale  ;  but  in  two  of  my  cases  there  were  exten- 
sive adhesions  of  the  tricuspid  valve  apparently  from  intra-uterine  endocarditis. 

The  first  dentition  is  generally  very  backward.  In  two-thirds  of  the  cases  the 
first  teeth  did  not  appear  until  after  the  end  of  the  first  year,  and  often  not  until 
the  child  was  eighteen  months  or  two  years  old.  In  the  others,  although  the  first 
few  teeth  came  early,  the  later  ones  were  usually  much  delayed,  and  often  appeared 
in  a  wrong  order. 

The  voluntary  muscular  movements  are  slow  of  being  acquired.  Often  the 
baby  does  not  hold  up  his  head  until  the  sixth  or  even  ninth  month,  or  sit  until 


Fig.  137. — Mongolism  :  Girl  aged  Fourteen  Months, 
showing  General  Appeakance  and  Hyperex- 
tensibllity  of  joints. 


Fig.   138. — Mongolisji  :    Hands   of 
Boy  aged  Four  Years. 


the  end  of  the  first  year  or  later.  The  average  age  of  learning  to  walk  is  about 
three  and  a  quarter  years  (one  and  a  half  to  five  and  a  half),  and  the  gait  is  often 
very  clumsy.  The  grasp,  also,  is  usually  feeble  and  fumbling.  Speech  is  late  of 
being  acquired  in  most  cases,  generally  about  three  and  a  half  years  (two  to  seven 
years).  It  is  guttural  and  indistinct,  and  often  very  scanty.  In  the  worst  cases 
the  child  can  scarcely  say  anything.  The  characteristic  disposition  is  bright  and 
lively,  and  the  child,  although  imbecile,  may  be  very  quick  at  doing  many  small 
things  which  are  learned  by  imitation.  Many  mongols  can  in  time  be  taught  to 
read,  but  few  derive  much  pleasure  from  the  accomplishment. 

At  birth  the  baby  is  small,  and,  as  his  rate  of  growth  is  abnormally  slow,  the 
dwarfing  becomes  more  noticeable  as  he  grows  older.  He  is  very  apt  to  take 
infective  diseases,  and  to  have  them  badly.  Convulsions  sometimes  occur  (6  times 
in  138  cases),  but  they  are  rarer  in  mongolism  than  in  most  other  kinds  of  amentia. 
Obstinate  catarrh  of  the  eyelids,  nose,  and  throat,  is  very  common.  Bronchitis 
is  especially  frequent,  and  always  tends  to  end  in  collapse  and  broncho -pneumonia. 
When  the  chest  affection  is  primary,  it  is  surprising  how  many  weakly-looking 
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infants  recover  from  it ;  but  when  secondary  to  measles,  hooping-cough  or 
influenza,  it  is  generally  fatal.  Indeed,  in  my  experience,  this  accounts  for  more 
than  two-thirds  of  the  deaths  in  mongols  who  die  during  the  first  few  years  of  life 
Most  of  the  older  patients  die  of  tuberculosis.  Mongol  infants  are  so  apt  to  take 
acute  diseases  badly  that  only  a  small  proportion  of  them  survive  infancy.  When 
they  do  so  they  are  often  fairly  robust.  Those  who  live  beyond  forty,  however 
soon  get  to  look  very  old  and  frail. 

Pathology. — At  first  sight  the  mongol's  brain  looks  like  that  of  other  children 
There  is  no  gross,  naked-eye  malformation,  and  no  trace  of  inflammatory  change 
or  sclerosis.  On  closer  examination,  however,  various  slight  abnormalities  may 
be  noted.  Thus,  Wilmarth  and  G.  A.  Sutherland  found  the  pons  and  medulla 
only  half  the  normal  size,  while  Waterston  and  others  have  described  "  a  retention 
of  the  infantile  type  in  the  convolutions  of  both  the  frontal  and  parietal  lobe." 
No  constant  or  characteristic  change  has  been  found  on  the  microscopic  examination 
of  the  brain.  There  seems  to  be  no  ground  for  the  idea  that  a  pathogenic  lesion 
is  to  be  found  either  in  the  basis  cranii  or  in  the  cortex  cerebri.  The  thyroid  is 
normal. 

The  effects  of  mongolism  on  the  body  are,  indeed,  so  numerous  and  so  universal 
that  it  seems  most  unlikely  that  they  can  all  be  secondary  to  a  localized  lesion  in 
the  brain.  In  all  probability  the  cerebral  changes,  and  those  in  the  other  organs 
and  structures,  are  all  to  be  regarded  as  secondary  to  the  same  cause.  What  this 
can  be  is  entirely  unknown,  but  during  early  intra-uterine  life  something  certainly 
interferes  with  the  normal  influence  which  makes  for  the  healthy  development  of 
all  the  tissues.  Although  mongols  seem  to  be  in  a  sense  "  unfinished  children,''  aa 
Shuttleworth  says,  yet  they  are  not  quite  as  like  premature  infants  as  one  might 
have  expected  them  to  be  had  their  development  merely  come  to  a  standstill  a  few 
months  before  birth.  It  is  certain  that  whatever  goes  wrong  in  their  growth  does 
so  in  very  early  intra-uterine  life — probably  by  the  second  month,  if  we  are  to  judge 
by  the  nature  of  the  cardiac  defects.  The  later  development  would  appear  to  go  on 
continuously,  though  badly.  "  Ill-finished  "  would  perhaps  be  a  better  adjective 
than  "  unfinished  "  to  apply  to  these  children. 

The  Diagnosis  and  Prognosis  have  been  dealt  with  under  Symptomatology, 
and  need  not  be  further  alluded  to  here. 

The  Treatment  is  on  general  lines.  Owing,  however,  to  the  good-natured  dis- 
position of  these  children,  their  limitations  as  to  learning,  and  their  delicacy  of 
health,  it  is  quite  often  found  better  to  keep  them  at  home  than  to  send  them  to  an 
institution. 

Congenital  Hydrocephalus  and  Porencephalus.     Vide  p.  815. 

Tuberous  Sclerosis. — This  is  a  rare  developmental  disease,  which  is  characterized 
anatomically  by  rounded  areas  of  sclerosis  in  the  brain,  and  by  peculiar  tumours 
in  the  skin  and  several  of  the  internal  organs,  and  clinically  by  convulsions  and 
mental  deterioration.  The  name  "  tuberous  sclerosis  "  was  first  given  to  the  disease 
by  Bourneville  in  1880,  and  much  of  our  knowledge  of  it  is  derived  from  his  writings 
and  those  of  H.  Vogt.      Nothing  is  known  regarding  its  aetiology. 

Symptoms. — The  convulsions,  which  occur  in  nearly  all  cases  and  form  the  most 
striking  manifestation  of  the  disease,  may  begin  during  the  first  weeks  or  months  of 
life,  but  just  as  often  they  are  deferred  till  later  childhood.    They  are  generally 
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numerous,  and  have  no  peculiar  characters  by  which  they  can  be  distinguished  fron. 
fits  due  to  other  causes. 

In  most  of  the  published  cases  there  seems  to  have  been  some  mental  defect 
present  from  birth,  but  in  a  few  the  intellect  has  remained  normal  for  a  varying 
period  of  years,  and  has  only  shown  signs  of  deterioration  after  the  convulsions  had 
persisted  for  some  time.  Spastic  paralysis  and  contractures  are  only  occasionally 
found.  Various  malformations,  such  as  congenital  heart  disease,  spina  bifida,  and 
hydromyelia  have  been  recorded  as  complications. 

Pathology. — The  characteristic  cerebral  tumours,  which  are  usually  numerous, 
are  scattered  throughout  the  cortex.  They  are  rounded  in  contour,  forming 
projections  on  the  surface,  and  also  extending  into  the  subjacent  tissue.  Their 
periphery  is  ill-defined,  and  their  consistence,  especially  towards  the  centre,  is 
denser  than  that  of  the  surrounding  tissue. 

On  microscopic  section,  numerous  large,  irregularly-shaped  cells  are  found  in 
them,  which  apparently  are  ganglionic  nerve  cells,  and  are  most  numerous  towards 
the  periphery  of  the  tumours.  Small  hard  growths,  the  size  of  hemp-seeds,  may 
also  occur  in  the  ependyma,  projecting  into  the  ventricles.  The  tumours  in  the 
heart  are  rhabdomyomata  (Fowler  and  Carnegie  Dickson),  while  those  in  the  kidney, 
according  to  Fischer,  who  reports  on  eight  cases,  are  mixed  growths  consisting  of 
non-striped  muscle,  fat,  arteries,  and  sometimes  primitive  kidney  cells  in  varying 
proportions.  Tumours  have  also  been  found  in  the  thyroid,  thymus,  pancreas, 
breast,  and  duodenum.  The  most  important  of  the  growths  from  a  clinical  point 
of  view  are  those  in  the  skin  which  form  the  well-known  eruption  called  "  adenoma 
sebaceum."  This  occurs  mostly  on  the  face,  round  the  nose  and  mouth,  and  on  the 
forehead,  and  is  composed  of  little  red  nodules  of  sebaceous  gland  tissue  embedded 
in  a  vascular  matrix. 

It  is  said  that  the  brain  condition  in  tuberous  sclerosis  probably  dates  from  the 
seventh  month  of  foetal  life,  or  soon  after  it. 

Diagnosis. — Tuberous  sclerosis  can  only  be  distinguished  from  ordinary 
epilepsy  if  adenoma  sebaceum  is  present,  or  renal  symptoms,  such  as  a  palpable 
kidney  tumour  or  peculiar  cells  in  the  urine. 

Prognosis. — This  is  invariably  bad,  as  the  patients  always  die  either  during 
childhood  or  in  early  adult  life.  Death  may  be  due  to  the  convulsive  seizures,  to 
the  renal  tumours,  or  to  some  intercurrent  disease.  There  is,  of  course,  no  treat- 
ment beyond  that  of  the  convulsions. 

SECONDARY  AMENTIA. 

Epilepsy  in  Relation  to  Mental  Defect. — As  we  have  already  seen,  epileptic  seizures 
are  among  the  commonest  clinical  phenomena  met  with  in  simple  primary  amentia 
and  many  other  types  of  mental  defect.  They  occur,  indeed,  in  all  its  varieties, 
not  excluding  cretinism  and  mongolism,  although  in  these  they  are  less  frequent 
than  in  the  other  types.  In  the  great  majority  of  instances,  when  fits  occur  in 
mentally  deficient  children,  they  are  secondary  to  the  main  organic  disease  which 
is  causing  the  amentia,  and  are  not  its  cause.  At  the  same  time,  their  repeated 
recurrence  has  generally  an  obviously  bad  effect  on  the  mental  state  ;  the  child 
ceases  to  improve  while  they  go  on  recurring,  and  brightens  up  in  every  way  when 
they  pass  off. 
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There  is,  however,  an  important,  although  smaller,  group  of  cases  which  we 
have  now  to  mention,  in  which  more  or  less  severe  mental  impairment  takes  place 
as  the  result  of  recurring  convulsions  which  are  not  due  to  any  ascertainable  organic 
cause.  In  this  connection  it  is  important  to  note  that  it  is  only  certain  types  of 
convulsion  which  lead  to  deterioration  of  the  intellect.  The  fits,  of  doubtful  origin, 
which  are  met  with  in  young  infants,  and  which  often  recur  many  times  a  day  for 
weeks,  are  apt,  when  they  come  to  an  end,  to  be  succeeded  by  a  long  period  of 
drowsiness  and  apathy ;  but  they  do  not  usually  leave  any  permanent  mental 
defect  behind  them.  The  same  absence  of  permanent  damage  is  noticed  in  the 
case  of  the  so-called  "  rickety  fits  "  which  are  so  commonly  met  with,  often  in 
association  with  tetany  and  laryngismus,  and  also  in  the  convulsions  which  occur 
from  time  to  time  along  with  fever  and  digestive  derangements  in  nervous  children. 

In  true  epilepsy  in  childhood  the  outlook  is  very  different,  for  in  it  the  intellect 
is  almost  invariably  damaged.  The  degree  to  which  this  occurs  varies  in  different 
instances,  partly  with  the  frequency  and  character  of  the  fits,  but  chiefly  with  the 
age  of  the  patient.  In  children  under  five  years  even  a  few  apparently  slight 
epileptic  attacks  may  have  an  obviously  bad  effect  on  the  mind  and  character. 
Chronic  cases  of  epilepsy  in  early  childhood  always  show  some  degree  of  mental 
deterioration  or  peculiarity,  and  frequent  and  severe  convulsions  have  always  a 
rapidly  dementing  influence  on  the  intellect. 

In  the  intervals  between  the  attacks  the  child  becomes  dull  and  apathetic, 
and  seems  unable  to  concentrate  his  attention  on  things.  When  this  stupefying 
effect  wears  off,  he  is  often  found  to  have  changed  somewhat  in  mental  attitude  and 
character.  There  is  a  tendency  for  him  to  lose  the  normal  shyness  of  childhood 
and  the  usual  sense  of  responsibility  and  propriety.  He  is  at  the  mercy  of  sudden 
moods  and  impulses.  Sometimes  he  goes  into  wild  passions  ;  at  other  times,  it 
may  be  without  any  ar>pearance  of  anger,  he  will  suddenly  strike  another  child  on 
the  head  with  a  stone,  or  fling  his  jug  of  milk  across  the  room.  All  sorts  of  reckless 
mischief  seem  to  attract  him,  and  he  is  constantly  getting  into  trouble  for  upsetting 
ornaments,  setting  fire  to  clothes  or  furniture,  tearing  books,  locking  doors,  etc. 
Sometimes  the  patient's  condition  is  one  of  mental  exaltation,  and  in  rare  cases 
maniacal  symptoms  develop  ;  indeed,  most  cases  of  mania  in  young  children  occur 
in  epileptics.  The  excited  phase,  if  not  soon  recovered  from,  tends  to  pass  on  to  a 
state  of  dementia. 

Amentia  due  to  Gross  Cerebral  Lesions. — Any  form  of  gross  cerebral  disease  or 
injury  which  causes  paralysis  is  apt  to  be  accompanied  by  more  or  less  impairment 
of  the  mental  functions.  Cases  of  the  kind  in  which  no  intellectual  weakness  can 
be  made  out  do,  indeed,  occur,  but  they  are  quite  exceptional.  Even  when  the 
parents  regard  the  child  as  normal  in  mind,  we  usually  find  at  least  a  degree  of 
mental  instability,  a  tendency  to  epileptic  fits,  some  emotional  weakness,  or  some 
other  slight  mental  peculiarity  which  shows  that  the  psychic  centres  have  not 
altogether  escaped  damage.  In  many  cases  the  mental  symptoms  are  more  marked 
than  the  paralysis.  When  the  anterior  lobes  of  the  brain  only  are  affected,  there 
may,  of  course,  be  severe  amentia  without  any  paralysis. 

Far  the  commonest  type  of  paralysis  associated  with  amentia  is  spastic  diplegia. 
This  may  arise  from  various  lesions,  but  is  certainly  in  many  cases  attributable  to 
meningeal  haemorrhage  of  birth  origin,  with  or  without  laceration  of  the  bram. 
Children  affected  in  this  way  are  very  helpless,  and,  by  reason  of  their  frequent 
grimacing  and  grotesque  movements,  they  look  much  more  foolish  than  they  really 
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are.  Many  of  them,  indeed,  have  great  determination  and  not  a  little  common 
sense,  so  that  they  sometimes  improve  surprisingly  under  careful  training. 

In  cases  of  hemiplegia  from  birth  injury  the  mental  symptoms  are  usually  less 
severe  than  in  those  of  diplegia. 

The  amentia  associated  with  chronic  hydrocephalus  of  congenital  origin  is 
generally  of  rather  a  mild  type,  and  the  children  are  docile  and  well  disposed, 
although  lacking  in  energy  and  initiative.  In  the  form  of  chronic  hydrocephalus 
which  follows  basic  meningitis  the  mental  defect  is  generally  more  severe  than  in 
the  congenital  cases. 

Cases  of  cerebral  damage  from  cerebro-spinal  meningitis,  apart  from  hydro- 
cephalus, and  cases  of  polioencephalitis,  are  usually  characterized  by  serious  mental 
enfeeblement,  and  the  prognosis  as  to  improvement  under  training  in  these  condi- 
tions is  very  bad. 

Infantile  cerebral  degeneration  (amaurotic  family  idiocy)  is  discussed  elsewhere 
(p.  841). 

Congenital  Syphilis  in  Relation  to  Mental  Defect. — The  importance  of  the  part 
played  by  hereditary  syphilis  in  the  causation  of  mental  defect  in  childhood  has, 
until  recent  years,  been  somewhat  underestimated.  This  has  been  partly  due  to 
the  question  having  been  looked  at  too  exclusively  from  the  point  of  view  of  the 
imbecile  asylums,  in  which  as  a  rule  only  from  1  to  2  per  cent,  of  evidently  syphilitic 
children  are  to  be  found,  as  most  children  with  syphilitic  brain  lesions  are  far  too 
ill  for  institution  treatment.  The  cerebral  condition,  if  it  does  not  end  in  early 
death,  generally  leads  to  such  severe  dementia  and  bodily  debility  that  the  child 
is  kept  at  home  because  he  is  obviously  quite  unfit  for  any  special  training. 

Congenital  syphilis  acts  in  various  ways  in  producing  mental  defect. 

1.  It  may,  like  any  other  weakening  influence,  interfere  with  the  development 
of  the  cerebral  tissues,  and  produce  either  a  deformed  brain  or  ill-grown  brain  cells. 
The  use  of  the  Wassermann  reaction  has  recently  shown  that  a  number  of  cases 
of  apparently  idiopathic  primary  amentia  and  epilepsy  are  probably  syphilitic  in 
origin. 

2.  Syphilitic  endarteritis  may  occasion  cerebral  lesions  which  manifest  them- 
selves in  various  ways — in  hemiplegia  or  other  forms  of  paralysis  with  amentia. 

3.  Various  gross  cerebral  lesions  of  a  congenital  syphilitic  nature  produce  severe 
mental  symptoms.  Of  these,  far  the  most  important  and  common  is  the  form  of 
meningo-encephalitis  which  in  older  children  produces  "  juvenile  general  paralysis," 
and  in  younger  ones  simple  progressive  dementia  with  spastic  diplegia.  These  types 
of  disease  occur,  in  more  than  half  of  the  cases,  in  children  who  are  congenital 
imbeciles  ;  and  in  practice,  when  forming  a  prognosis  regarding  an  imbecile  who 
has  signs  of  syphilis,  it  is  always  well  to  bear  in  mind  the  probability  that  the  case 
may  end  in  progressive  dementia. 

Congenital  syphilitic  gummata  of  the  brain  occasionally  occur,  but  they  are  very 
rare. 

Chronic  hydrocephalus  of  hereditary  syphilitic  origin  in  infants  is  by  no  means 
rare  in  the  out-patient  departments  of  children's  hospitals.  The  cranial  enlarge- 
ment in  these  cases  is  not  usually  very  great,  and,  under  active  specific  treatment, 
recovery  often  takes  place  quite  satisfactorily. 

Ashby  has  described  a  form  of  convulsion  of  Jacksonian  type,  followed  by  idiocy, 
which  is  met  with  in  young  infants,  and  is  due  to  syphilitic  meningo-encephalitis 
of  the  cerebral  cortex. 
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MORAL  IMBECILITY. 


The  ordinary  mentally  defective  child  is  very  often  notably  deficient  in 
moral  sense,  although  it  is  his  intellectual  want  that  is  his  main  characteristic. 
Occasionally,  however,  we  meet  with  what  are  called  "  moral  imbeciles  "— 
children  who,  in  spite  of  an  average  or  almost  average  capacity  for  lessons  and  for 
looking  after  themselves,  seem  to  have  been  born  without  a  conscience,  and  not  to 
have  the  power  of  acquiring  one,  like  other  children,  as  the  result  of  experience. 
An  ordinarily  careful  upbringing  fails  to  give  such  children  any  due  sense  of  the 
difference  between  right  and  wrong,  and  no  amount  of  punishment  or  of  persuasion 
is  able  to  break  their  habits  of  telling  lies,  stealing,  and  doing  cruel  and  indecent 
actions.  Marked  instances  of  this  kind  are,  fortunately,  very  rare,  but  they  are 
occasionally  met  with,  even  in  children  as  young  as  five  or  six  years  old. 

Diagnosis. — The  recognition  of  moral  imbecility  is  not  usually  difficult,  but 
there  are  certain  cases  of  moral  defect  in  epileptics  which  may  be  mistaken  for  it. 
It  is  also  important  to  remember  that  some  school-children,  especially  girls  who 
are  approaching  puberty,  are  apt  to  distress  their  parents  and  teachers  by  going 
through  a  phase  of  untruthfulness  or  pilfering,  which  passes  off  within  a  short  time, 
and  has  no  very  serious  significance. 

Treatment. — For  their  own  sakes,  as  well  as  for  that  of  the  community,  morally 
defective  children  should,  as  soon  as  possible,  be  sent  to  some  institution  where  they 
will  be  constantly  under  proper  supervision,  and  where  they  can  be  supplied  with 
sufficiently  interesting  and  useful  occupations  to  keep  them  out  of  mischief.  When 
this  is  clone,  the  extent  to  which  improvement  takes  place  is  sometimes  surprising. 
If  they  are  not  taken  in  hand  in  this  way,  they  go  from  bad  to  worse,  and  eventually 
join  the  ranks  of  the  criminal  classes. 


GENERAL  TREATMENT. 

The  treatment  of  the  mentally  defective  child  is,  of  course,  mainly  a  question  of 
his  training.  In  considering  this,  two  things  must  be  borne  in  mind.  The  first 
of  these  is  that  his  condition  is  essentially  an  incurable  one — he  was  born  defective, 
and  he  will  remain  so,  whatever  we  do.  However  well  he  is  treated,  there  is  no 
chance  that  he  will  ever  quite  make  up  on  his  normal  companions  in  the  race  of 
life  as  we  might  have  expected  him  to  do  had  he  merely  been  mentally  backward. 
Our  ultimate  aim  for  him  has,  therefore,  to  be  different  in  some  ways  from  what 
it  would  have  been  had  his  intellect  been  normal,  and  many  things  that  an  ordinary 
child  must  learn  may  in  his  case  be  wisely  omitted,  or,  at  least,  laid  little  stress  on. 

The  second  point  to  remember  is  a  more  encouraging  one — namely,  that  prac- 
tically all  mentally  defective  children,  however  bad  they  are,  are  capable  of  some 
kind  of  improvement  under  judicious  training,  and  that  most  of  them  can  be  very 
greatly  bettered  in  many  ways.  It  is  to  this  second  point  that  we  must  always 
try  to  draw  the  parents'  attention.  Many  of  them  find  it  exceedingly  difficult  to 
believe  that  any  child  of  theirs  can  really  be  wanting  in  intellect.  If  the  fact  is 
urged  upon  them  by  a  medical  man  before  their  own  observation  has  prepared 
them  to  receive  it,  they  are  apt  to  reject  it  with  more  or  less  annoyance  ;  while  they 
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lend  a  ready  ear  to  foolish  people  who  tell  them  that,  at  seven,  or  fourteen,  or  some 
other  age,  there  is  sure  to  be  complete  and  spontaneous  recovery.  It  is,  therefore, 
extremely  desirable  to  induce  parents  to  concentrate  their  interest,  as  much  as 
possible  on  such  aspects  of  their  child's  deficiency  as  are  likely  to  be  improved 
by  individual  attention  from  them.  This  is  not  only  the  best  thing  for  the 
child,  but  also  for  the  parents  themselves,  because  it  brings  them,  in  the  easiest 
and  most  natural  way,  to  see  what  the  child's  limitations  really  are.  Such  know- 
ledge will  prevent  them  from  forming  false  hopes  such  as  often  lead  to  much  un- 
necessary pain  afterwards  ;  at  the  same  time  it  will  prepare  their  minds  to  face 
sensibly  the  hard  problems  of  the  child's  future. 

The  object  of  our  treatment,  so  far  as  the  mentally  defective  child  himself  is 
concerned,  is  to  make  him  as  happy  and  as  good  as  possible.  As  his  happiness  will 
largely  depend  on  how  many  things  he  can  and  does  do  and  notice,  and  on  whether 
his  ways  and  manners  are  pleasing  to  others,  or  the  reverse,  our  chief  aims  must  be 
to  make  him  more  capable,  of  performing  the  common  actions  of  everyday  life 
gracefully  and  like  other  people,  and  so  to  form  his  manners  and  conduct  that 
they  may  be  unobjectionable  to  those  he  associates  with.  It  is  also  important  as 
far  as  possible  to  cultivate  a  sense  of  responsibility  in  all  that  he  does,  and  to  show 
him  that  his  duty  lies  in  doing  things  that  he  is  quite  able  to  do.  We  must  re- 
member the  great  pleasure  that  a  child  always  derives  from  the  active  use  of  his 
ordinary  functions.  We  may  succeed  in  pleasing  the  defective  child  by  providing 
pleasant  sensations — soft  and  warm  clothing,  sweet  tastes  and  smells,  bright 
colours  and  bright  lights,  and  cheerful  music  (or  clatter  if  he  prefers  it) — but,  if  we 
wish  him  to  get  all  the  happiness  he  can  out  of  life,  we  must  go  farther,  and  make 
him  more  than  a  passive  receiver  of  benefits.  So  far  as  possible  he  must  be  induced 
to  exert  his  own  powers  of  body  and  mind,  and,  above  all,  his  affections.  It  is  a 
very  true  saying  that  occupation  is  the  key  to  success  in  dealing  with  mentally 
defective  children,  while  idleness  is  to  them  the  root  of  all  evil. 

The  main  indications  for  the  treatment  of  these  children  in  early  life  may  be 
stated  as  follows  : 

1.  Attend  to  the  General  Health. — This  includes  the  giving  of  good  plain  food 
suited  to  the  child's  powers  of  mastication,  and  the  careful  regulation  of  his  bowels. 
Frequent  baths  are  necessary,  and  a  modified  cold  douche,  along  with  much  open- 
air  exercise,  warm  clothing,  and  a  sufficiency  of  fat  in  the  food,  form  the  best  means 
of  encouraging  the  feeble  circulation. 

If  convulsions  occur,  their  treatment  is,  of  course,  of  great  importance.  It  is 
also  very  important  that  if  rickets,  anaemia,  cardiac  weakness,  tuberculosis,  or 
dyspepsia,  are  present,  they  should  be  energetically  dealt  with,  for  they  may  be 
interfering  greatly  with  the  child's  mental  as  well  as  with  his  bodily  vigour.  Local 
defects,  such  as  refractive  errors,  adenoids,  and  contracted  tendons,  are  well  worth 
attending  to,  except  in  very  low-grade  cases.  Massage  and  musical  drill  are  often 
useful  in  slighter  cases.  Operations  on  the  cranium  have  hitherto  proved  of  no 
value  whatever. 

2.  Awaken  the  Child's  Faculties — [a)  Bodily,  and  (b)  Mental. — (a)  He  must  be 
encouraged  in  the  voluntary  use  of  all  his  muscles  regularly  and  carefully.  This 
improves  his  strength  and  his  co-ordination,  and  it  is  very  helpful  in  stopping  the 
purposeless  automatic  actions  which  are  sometimes  present.  For  older  and  more 
intelligent  children,  musical  drill,  skipping,  dancing,  trundling  hoops,  playing  at 
horses  and  at  soldiers,  dumb-bell  exercises,  ball  games,  bean-bags,  walking  between 


888  DISEASES  OF  CHILDREN 

the  rungs  of  a  ladder,  nail-boards,  threading  beads,  building  with  bricks,  and  all 
sorts  of  kindergarten  games,  are  useful.  Singing  and  reciting  are  also  good  for  these 
children,  and  so  are  playing  with  dolls,  and  various  forms  of  gardening. 

For  the  younger  ones,  and  those  who  are  severely  affected,  very  simple  actions, 
such  as  clapping  hands  and  playing  with  a  rattle  or  with  a  suspended  ball,  answer 
to  some  extent  the  same  purpose. 

Mentally  defective  children  should,  if  possible,  be  taught  to  chew  their  food. 
Sometimes  this  is  a  great  difficulty,  but  if  the  jaws  are  not  put  to  their  normal 
use  the  teeth  are  apt  to  decay  badly,  and  much  ill  health  may  result  from  this. 
If  the  child  dribbles,  an  attempt  should  be  made  to  strengthen  his  lips  by  making 
him  hold  a  flat  piece  of  wood  between  them  for  a  given  time  every  day,  and  getting 
him  to  blow  a  whistle  or  trumpet,  inflate  balloons,  etc. 

(b)  Teach  the  child  to  notice  things,  and  to  compare  their  characters— roughness 
and  smoothness,  hardness  and  softness,  heaviness  and  lightness,  heat  and  cold, 
different  colours,  shapes  (circles,  squares,  triangles,  spheres,  cubes,  cylinders,  etc.), 
distances,  sounds  (musical  and  other),  tastes,  and  smells.  Take  him  out,  or  to  the 
window,  where  he  can  see  the  people,  horses,  dogs,  cars,  etc.  If  such  objects  do 
not  attract  him,  perhaps  bright  lights  and  colours  will.  Let  him  have  whatever 
is  found  to  arouse  his  attention.  Encourage  him  to  look  at,  listen  to,  and  handle 
anything  that  he  is  taken  up  with.     Any  sort  of  interest  will  help  to  brighten  him. 

3.  Encourage  him  to  use  his  Awakened  Faculties  in  giving  himself  Pleasure. — The 
mentally  defective  child  needs  to  be  taught  to  do  many  things  which  normal  children 
do  of  their  own  accord  without  any  teaching.  He  should  be  incited  to  do  things, 
and  at  first  easy  successes  should  be  planned  for  him.  If  he  deliberately  wants  a 
thing,  tries  to  get  it,  and  succeeds,  this  is  a  most  valuable  and  a  very  pleasant 
lesson  for  him  ;  but  he  must  not  be  disheartened  by  being  given  tasks  beyond  his 
capacity.  In  the  case  of  a  baby,  if  he  likes  a  noise,  let  him  have  something  that  he 
can  make  it  with  for  himself.  Never  let  the  mother  or  nurse  go  on  doing  for  the 
child  anything  that  he  can  himself  be  made  to  do  for  his  own  pleasure.  For  most 
mentally  defective  children  mere  memory  knowledge  is  of  little  use,  but  the  more 
things  they  can  do  the  better  for  them. 

4.  Promote  Self-Control  and  cultivate  the  Moral  Character. — This  is  very  im- 
portant, and  includes  many  things.  One  of  the  first  of  these  is  the  training  of  the 
child  in  keeping  himself  clean,  and  in  letting  his  mother  know  when  he  requires 
to  be  attended  to.  Some  mentally  defective  children  can  never  be  taught  cleanly 
habits,  but  in  most  cases,  even  when  there  has  been  complete  incontinence  in  early 
childhood,  the  child  may  in  time,  by  persevering  attention,  be  trained  to  have  com- 
pletely normal  control.  General  cleanliness  and  tidiness  in  person  and  dress  are 
also  to  be  constantly  insisted  on,  and  the  child  should  be  encouraged  to  take  a  pride 
in  having  everything  about  him  nice. 

Another  point  of  great  importance  is  that  all  sorts  of  "  bad  habits,"  to  which 
those  children  are  particularly  prone,  must  be  watched  for  and  checked  at  then 
earliest  beginning.  This  refers  not  only  to  such  habits  as  thumb-sucking,  dirt- 
eating,  and  masturbation,  but  also  to  unpleasant  tricks  of  manner  and  expression 
(grimacing,  unrestrained  gestures,  making  unpleasant  noises,  etc.).  These  do  the 
children  much  harm,  because  they  draw  attention  to  their  defect  and  make  them 
very  objectionable  to  other  people. 

The  acquisition  of  good  manners,  including  good  temper,  and  of  decency  of 
conduct  is,  in  most  cases,  of  far  more  consequence  to  the  child  than  that  of  reading 
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and  writing,  and  the  ability  to  speak  clearly  and  nicely,  and  to  use  a  knife  and  fork 
like  other  people,  are  for  him  invaluable  accomplishments. 

Thoroughness  in  everything,  so  far  as  it  is  practicable,  is  of  the  greatest  im- 
portance. The  mother  must  never  acquiesce  in  the  child's  doing  less  than  his  best, 
because  he  is  weakly.  A  habit  of  prompt  obedience  is,  of  course,  of  the  greatest 
value.  At  the  same  time,  especially  in  the  case  of  the  older  children,  it  is  well  to 
remember  that,  as  Miss  Dendy  says,  "  almost  any  work  that  is  within  the  physical 
and  mental  capacity  of  feeble-minded  children  can  be  got  from  them  by  allowing 
them  to  do  it  as  a  favour,  instead  cf  imposing  it  as  a  duty." 

In  most  mentally  defective  children  the  moral  sense  is  much  dulled,  if  not 
apparently  absent.  Even  in  comparatively  low-grade  cases,  however,  we  may 
find  some  ideas  of  fairness,  honesty,  truthfulness,  reverence,  unselfishness,  and 
affection,  and  these  should  be  watched  for  and  encouraged  as  far  as  possible. 
Occasionally  the  moral  character  is  developed  to  a  surprising  degree. 


INSTITUTIONAL  TREATMENT. 

The  question  whether  the  mentally  deficient  child  should  be  kept  at  home, 
or  sent  to  an  institution  to  be  with  others  of  his  kind,  is  at  times  a  very  difficult 
one.  During  the  first  six  or  seven  years  of  life  there  can,  of  course,  be  no 
doubt  that  the  advantage  of  a  good  mother's  constant  care  outweighs  all 
the  benefits  that  an  institution  can  offer ;  and  in  some  cases  the  same  may 
be  said  with  regard  to  older  children.  Generally,  however,  if  they  are  at  all 
educable,  there  are  strong  reasons  in  favour  of  institution  treatment  as  age  advances. 
If  the  child  has  been  carefully  brought  up,  he  will  probably  do  no  harm  at  all  to  his 
normal  brothers  and  sisters  ;  but  this  is  not  always  the  case.  For  himself,  the 
routine  of  a  well-conducted  institution  is  generally  far  happier  than  life  at  home. 
For  one  thing,  it  is  extremely  discouraging  for  him,  as  he  grows  older,  to  be  asso- 
ciated in  his  work  and  play  with  normal  children.  Not  only  are  they  apt  to  tease 
him,  but  the  fact  that  by  no  effort  can  he  do  anything  nearly  as  well  as  they  do 
is  very  demoralizing  for  him.  For  another,  the  home  surroundings  of  most  mentally 
defective  children  are  such  that  they  cannot  be  allowed  much  freedom  while  living 
with  their  parents,  and  therefore  even  their  limited  capacities  are  apt  not  to  get 
full  scope.  Farther,  in  his  home  the  child  misses  the  great  advantage  and  stimulus 
of  society  and  healthy  rivalry,  unless  he  can  associate  with  children  who  are  some- 
where about  his  own  level,  and  this  is  only  possible  in  an  institution.  For  these 
reasons  institution  life  is,  for  the  majority  of  mentally  defective  children,  much 
happier  and  more  wholesome,  as  well  as  more  instructive,  than  treatment  at  home. 
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CHAPTER  XVI 

DISEASES  OF  MUSCLES 
F.  E.  BATTEN 


Congenital  Defects  of  Muscles. 
Myositis  Ossificans. 
Myositis  Fibrosa. 
Polymyositis. 


Myopathy. 

Myotonia  Congenita. 
Ischemic   Muscular  Paralysis  and   Con- 
traction. 


CONGENITAL  DEFECTS  OF  MUSCLES. 

Introduction. — Children  arc  from  time  to  time  seen  in  whom  there  is  congenital 
absence  of  a  muscle  or  part  of  a  muscle.  The  condition  is  not  associated  with 
any  form  of  progressive  weakness,  and  frequently  does  not  give  rise  to  any  dis- 
ability. The  muscle  which  is  most  frequently  absent  is  the  lower  portion  of  the 
peotoralis  major.  Bing  collected  102  cases  in  which  some  portion  of  this  muscle 
was  absent,  as  well  as  18  cases  in  which  the  trapezius  was  absent,  and  lfi  in  which 
the  quadriceps  was  absent.  The  absence  of  the  lower  portion  of  the  pectoral  is 
shown  by  asking  the  child  to  press  the  hands  together  whilst  the  elbows  are  abducted 
from  the  side.  Instead  of  the  lower  border  of  the  muscle  running  in  an  oblique 
line  downwards,  it  runs  transversely.  This  portion  of  the  pectoral  muscle  may 
he  absent  on  both  sides  ;  it  must,  however,  be  remembered  that  bilateral  absence 
of  the  lower  part  of  the  pectoral  is  a  characteristic  feature  in  many  cases  of  pseudo- 
hypertrophic paralysis. 

The  trapezius,  serratus,  quadriceps,  are  the  muscles  which,  after  the  pectoralis, 
are  most  commonly  absent.  Bing  has  collected  many  cases  of  congenital  defects 
of  these  and  other  muscles,  and  four  cases  in  which  the  abdominal  muscles  were 
absent. 

Congenital  Absence  of  Abdominal  Muscles  is  one  of  the  most  interesting  groups 
of  these  cases.  The  absence  gives  to  the  abdomen  a  strange  appearance  ;  the  whole 
surface  of  the  skin  is  wrinkled,  the  abdominal  wall  extremely  thin,  and  the  child 
is  quite  unable  to  make  any  loud  cry  or  forced  expiratory  effort.  These  children 
often  live  for  many  months  and  put  on  weight,  but  they  usually  succumb  to  the 
first  attack  of  bronchitis  owing  to  the  difficulty  of  coughing.  In  association  with 
this  abnormality,  other  defects  in  the  development  of  the  ureter,  bladder,  and 
testes,  have  been  shown  to  exist. 

The  abnormality  is  primarily  a  muscular  defect,  and  not  secondary  to  a  nervous 
lesion  ;  for  it  has  been  shown  that  the  cells  of  the  spinal  cord  are  normal. 
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Fig.  139. — Congenital  Absence  or  Muscles  of  the  Abdominal  Wall  :  Photograph  show- 
ing THE  FUEROWS  IN  THE  ABDOMINAL  WALL  AND  THE  DEFORMITY  OF  THE  THOKAX. 
(Gaerod  AND  DA  VIES.) 


MYOSITIS  OSSIFICANS  PROGRESSIVA. 

Introduction. — The  name  "  myositis  ossificans  "  is  applied  to  a  condition  in 
which  there  is  a  tendency  for  several  muscles  of  the  body  to  undergo  ossification. 
It  must  not  be  confused  with  the  condition  of  multiple  exostoses. 

The  disease  is  one  of  early  childhood.  It  often  manifests  itself  in  the  first 
decade  of  life,  and  Garrod  has  described  this  condition  in  a  child  of  five  months. 
It  does  not  in  itself  tend  to  shorten  life,  and  may  persist  for  many  years,  some 
patients  having  been  afflicted  with  the  condition  for  over  forty  years. 

Etiology. — The  cause  of  the  disease  is  not  known.  It  is  often  attributed 
to  injury  ;  but  though  a  blow  may  be  the  exciting  cause  of  a  single  centre  of  ossifi- 
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cation,  it  can  hardly  be  the  cause  of  the  universal  ossification  which  occurs.     The 
disease  is  probably  an  "  inborn  error  of  metabolism." 

Symptomatology. — The  first  symptom  is  usually  a  local  swelling  on  the  back, 
which  is  often  attributed  to  injury.    The  swelling  is  situated  in  the  muscles,  is 
firm  in  consistency,  sometimes  painful,  and  the  onset  may  be  accompanied  by 
fever.    There  is  often   more  or 
less  oedema  round  the  swelling, 
but  the  skin  is  not  involved. 

After  a  few  days  the  swelling 
tends  to  subside,  leaving  a  hard- 
ness in  the  muscles  which  may 
eventually  become  bone. 

Garrod,  who  had  the  oppor- 
tunity of  watching  carefully  the 
development  and  course  of  these 
swellings  in  a  child  under  his 
care,  says  that  they  were  of 
various  sizes ;  they  were  most 
numerous  on  the  back,  but 
were  also  situated  on  the  front 
of  the  chest  or  on  the  limbs. 
The  swellings  formed  round  or 
oval  bosses,  very  firm  and  elastic 
and  with  sharply  defined 
margins ;  they  were  attached 
to  the  deeper  tissues,  and  the 
skin  was  freely  movable  over 
them.  They  were  not  tender. 
From  the  base  of  some  of  the 
more  defined  swellings  slender 
processes  could  be  traced  for 
some  distance  from  the  main 
boss.  Swellings  of  a  second 
kind  appeared  as  diffuse  thick- 
enings of  the  soft  parts,  with 
indefinite  outlines,  and  over 
these  the  skin  was  not  movable. 
Some  of  the  masses  underwent 
fission,  a  single  boss  becoming 
converted  into  two  distinct 
bosses  connected  by  an  area  of 
diffuse  swelling.  These  swellings 
might  last  for  nineteen  to 
thirty-seven  days,  and  then  completely  disappear.  After  some  weeks  fresh 
attacks  occurred,  with  further  swelling  in  the  muscles.  Some  of  these  did  not 
subside,  and  left  a  residual  hardness  which  eventually  became  bone.  In  the  initial 
stages  of  the  disease  the  bony  tumours  are  at  first  small  and  multiple.  They 
gradually  enlarge,  coalesce,  and  form  long  bony  masses  of  irregular  shapes.  These 
masses  may  be  independent  of  bone,  but  as  the  disease  progresses  they  generally 


Fio.  140. — Myositis  Ossificans  :  Bony  Nodules  on 
the  Back,  Neck,  and  Iliac  Ceest.  The  Feet 
show  Microdactyly.     (Sympson.) 
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become  attached  to  bone,  and  give  rise  to  a  great  limitation  of  movement. 
Whenever  a  bony  growth  is  formed,  it  never  disappears. 

The  disease  may  affect  any  part  of  the  body,  but  usually  begins  in  the  muscles 
of  the  neck  and  back.  It  advances  slowly  ;  the  shoulder-blades  become  fixed  to  the 
thorax,  the  neck  becomes  rigid,  and  finally  the  limbs,  the  masseters,  and  temporal 
muscles,  become  so  fixed  that  the  patient  cannot  eat.  Such  an  advanced  condi- 
tion is  rarely  if  ever  seen  in  childhood. 

Symmetrical  deformity  of  the  great  toe  has  been  present  in  many  cases.  The 
great  toe  is  shorter  than  the  second  toe,  and  this  deformity  is  due  to  an  absence 
of  the  proximal  phalanges  or  a  synostosis  of  the  shortened  phalanges  of  the  toe. 
Shortening  of  the  trunk  has  also  been  described. 

Pathology. — This  form  of  myositis  is  one  which  goes  on  to  the  formation  of 
true  bone.  "What  the  cause  may  be  is  quite  unknown.  It  has  been  regarded  in 
the  nature  of  a  new  growth,  but  neither  from  a  clinical  nor  pathological  standpoint 
is  such  a  view  justifiable. 

Diagnosis. — In  the  earlier  stages  it  is  possible  to  mistake  the  disease  for 
rheumatism  or  the  effect  of  injury  ;  but  in  the  later  stages,  when  bone  is  formed, 
no  difficulty  in  diagnosis  can  arise.  It  must  not  be  confused  with  that  of  multiple 
exostoses.  The  latter  is  a  familial  and  hereditary  disease,  whereas  there  is  no 
evidence  that  myositis  ossificans  is  so.  An  X-ray  photograph  would  be  of  service 
in  the  diagnosis  of  any  difficult  case,  but  care  must  be  taken  to  distinguish  the 
shadow  of  "  multiple  calcification  in  the  subcutaneous  tissue "  from  true 
ossification   (Weber). 

Prognosis. — The  disease  always  runs  a  slowly  progressive  course.  Starting 
in  childhood,  it  advances  by  acute  exacerbations,  followed  by  periods  in  which 
improvement  occurs  ;  finally,  in  adult  life,  leaving  the  patient  in  a  rigid  position, 
incapable  of  movement. 

Treatment. — No  means  has  been  found  of  arresting  the  disease. 
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MYOSITIS  FIBROSA. 

Introduction. — This  is  a  rare  condition  in  which  a  slow  and  progressive 
fibrous  infiltration  of  the  muscles  occurs,  similar  to  that  found  in  myositis  ossificans, 
but  without  ossification. 

Symptomatology. — The  disease  begins  in  early  life,  starting  in  the  lower  limbs, 
affects  the  sterno-mastoid  muscles,  and  spreads  to  the  muscles  of  the  neck,  back, 
limbs,  intercostal  and  abdominal  muscles.  The  following  case  of  a  boy,  aged  six 
years,  who  was  under  the  care  of  the  writer  for  many  months,  illustrates  the  leading 
features  of  the  disease  as  well  as  the  pathological  condition. 

This  boy  was  well  up  till  nine  months  old.  His  mother  then  noticed  that  the 
back  was  growing  out  and  the  legs  were  drawn  up.  The  condition  slowly  pro- 
gressed, so  that  the  child  became  more  and  more  bent  up.  When  six  years  old 
the  boy  could  sit  up  in  bed  with  the  legs  flexed,  the  back  curved,  and  the  head 
bent  forward  on  the  chest,  the  face  turned  to  the  left  owing  to  the  contraction  of 
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the  right  sterno-mastoid.  The  spine  was  flexed  in  a  curved  position,  and  could  not 
be  straightened.  The  abdominal  muscles  were  extremely  hard  and  contracted. 
The  arms  were  fixed  so  that  they  could  not  be  extended  or  adducted.  Any  attempt 
to  move  the  limbs  resulted  in  the  moving  of  the  body  as  a  whole. 

The  boy  was  rigidly  fixed  in  a  flexed  position,  unable  to  move.  The  great  toe 
was  shorter  than  the  second,  third,  and  fourth  toes  (Fig.  141). 

Pathology. — The  condition  depends  entirely  on  a  change  in  the  muscles,  no 
change  being  present  in  the  central  or  peripheral  nervous  system.  The  muscles 
when  removed  from  the  body  are  firm  and  hard,  and  when  cut  across  are  found 
to  consist  of  a  tissue  which  grates  under  the  knife  and  appears  hard  and  white 
on  section.     In  less  affected  portions  the  muscle  tissue  appears  as  reddish-yellow 


Fig.  141. — Myositis  Fibrosa. 

Note  the  curvature  of  the  back,  the  flexion  of  the  neck  and  limbs.  The  child  lay  constantly 
in  this  position,  and  any  attempt  at  passive  movement  only  resulted  in  movement  of  the 
child  as  a  whole. 


points  on  a  white  ground.  Microscopical  examination  shows  a  mass  of  the  intersti- 
tial tissue  between  the  muscle  fibres,  which  have  in  part  undergone  granular 
degeneration,  in  part  simple  atrophy.  In  the  most  severely  affected  portions  the 
muscles  are  composed  entirely  of  tendinous  tissue. 

The  cause  of  this  affection  is  quite  unknown  ;  in  fact,  the  condition  is  so  rare 
that  little  opportunity  for  investigation  has  presented  itself. 

Diagnosis. — The  clinical  resemblance  to  myositis  ossificans  is  sometimes  very 
close,  and  it  is  only  the  complete  absence  of  any  evidence  of  bony  formation  within 
the  muscle,  as  shown  by  X-ray,  that  justifies  the  diagnosis  of  myositis  fibrosa. 
The  condition  might  be  mistaken  for  the  later  stages  of  myopathy,  but  in  that 
disease  the  wasting  of  muscle  is  more  general.  To  the  chronic  arthritis  of  children 
the  disease  bears  some  resemblance,  but  the  implication  of  the  joints  in  that  disease 


896 


DISEASES  OF  CHILDREN 


serves  to  distinguish  it  from  that  under  discussion.  In  cerebral  diplegia  there  may 
be  marked  rigidity  of  the  limbs  and  contraction  of  muscles,  but  the  presence  of 
well-marked  signs  of  cerebral  and  spinal  disease  would  serve  to  distinguish  the 
two  conditions. 

Prognosis. — The  disease  is  generally  slowly  progressive.     Some  cases  have 
been  reported  in  which  recovery  has  taken  place. 

Treatment. — Massage,    passive    movements,    hot-air    baths,    and   electricity 
should  be  tried.     Recovery  has  been  reported  after  this  line  of  treatment. 

REFERENCE. 
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POL  YM  YOSIT  IS— DERMA  TO-M  YOSITIS. 

Introduction. — This  disease  is  an  inflammatory  condition  of  the  skin,  sub- 
cutaneous tissue,  and  muscles,  often  starting  acutely,  but  tending  to  run  a  chronic 
course.  It  is  rare,  and  but  few  instances  have  been  recorded  in  childhood  (Schiiller 
and  Batten). 

^Etiology. — The  cause  of  the  infection  is  unknown.  It  is  often  attributed 
to  rheumatism,  but  has  neither  the  clinical  features  nor  pathological  changes  of 


Fig.  142. — Dermato-Myositis  *.  \  Photograph  of  Girl  aged  Nine  Years,  showing  the 
Wasted  Condition  of  Muscles  and  the  Greatest  Extent  to  which  the  Arms  and 
Legs  could  he  extended. 

that  disease.  There  is  no  evidence  that  it  is  due  to  syphilis,  though  it  is  possible 
that  it  may  be  due  to  a  protozoon.  The  evidence  of  bacterial  infection  is  at  present 
negative. 

Symptomatology. — The  disease  is  usually  of  acute  onset,  attended  by  swelling 
and  redness  of  the  skin,  with  pain  and  tenderness  in  the  underlying  muscles.  The 
swelling  of  the  skin  gradually  subsides,  leaving  the  muscles  hard  and  infiltrated. 
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The  swelling  of  the  muscles  subsequently  slowly  subsides.  Fresh  attacks  occur 
which  eventually  leave  the  skin  and  muscles  in  a  more  or  less  permanently  indu- 
rated condition.  There  is  no  evidence  of  affection  of  the  joints,  and  the  heart  is 
unaffected. 

The  disease  tends  to  run  a  long  course,  with  recurrent  exacerbations.  The 
skin  becomes  greatly  thickened  and  loses  its  elasticity.  No  sign  of  visceral  disease 
or  affection  of  the  nervous  system  is  'present,  and  the  child  may  live  for  months 
in  a  wasted  condition,  with  contraction  of  the  limbs,  eventually  dying  of  some  inter- 
current disease,  such  as  a  B.  coli  cystitis. 


Fig.  143. — Dermato-Myositis  :  Section  of  Biceps  Muscle  of  the  Arm,  showing  Atrophy 
of  the  Muscle  Fibres,  which  in  Some  Places  have  almost  disappeared. 

Note  the  small  amount  of  interstitial  tissue.     A  normal  portion  of  the  same  muscle  under  the 
same  magnification  is  seen  on  the  right. 


In  other  cases,  after  the  disease  has  been  in  progress  for  some  months,  complete 
recovery  takes  place. 

Pathology. — Fluid  withdrawn  from  the  muscles  and  the  blood  during  life 
shows  no  change,  and  cultures  made  therefrom  remain  sterile.  The  superficial 
portion  of  the  muscles  and  those  parts  which  lie  close  to  the  intramuscular  septa 
undergo  the  most  marked  atrophy  and  parenchymatous  degeneration.  The 
deeper  muscle  fibres  remain  comparatively  normal.  There  is  a  slight  increase  of 
the  intermuscular  connective  tissue.  Small  groups  of  lymphocytes  ("  lymphor- 
rhages  ")  are  found  between  the  muscle  fibres,  and  there  is  a  considerable  amount 
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of  perivascular  lymphocytosis.  The  walls  of  the  vessels  are  thickened,  and  some 
have  become  obliterated.  The  thickening  of  the  vessel  walls  is  a  most  constant 
feature,  and  affects  not  only  the  vessels  of  the  skin  and  muscles,  but  those  of  the 
visceral  organs. 

The  skin  shows  atrophic  changes,  and  the  subcutaneous  fat  is  replaced  by 
fibrous  tissue. 

Diagnosis. — In  its  early  stages  the  disease  most  closely  resembles  acute  rheuma- 
tism, but  is  distinguished  therefrom  by  the  absence  of  any  affection  of  the  joints 
and  the  presence  of  swelling  and  tenderness  in  the  muscles.  The  tenderness  which 
occurs  in  certain  cases  of  poliomyelitis  must  be  borne  in  mind,  but  in  such  cases 
there  is  paralysis,  and  in  addition  other  symptoms  pointing  to  affection  of  the 
nervous  system. 

Prognosis. — The  disease  will  sometimes  run  a  progressive  course  which  termi- 
nates fatally  after  an  indefinite  period.  In  other  cases  complete  recovery  occurs;  but 
it  is  never  rapid,  and  only  takes  place  three  to  six  months  after  the  onset  of  the  disease. 

Treatment. — During  the  acute  stage  complete  rest  in  bed  is  essential.  Much 
can  be  done,  by  careful  nursing,  to  relieve  the  pain.  Salicylate,  phenazone,  and 
other  coal  tar  products,  are  of  service. 

In  the  more  chronic  stages  of  the  disease,  hot  baths,  massage,  and  passive 
movements,  are  useful,  and  if  contractions  occur  extension  and  splints  should  be  used 
to  prevent  deformity. 
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THE  MYOPATHIES  (MUSCULAR  DYSTROPHY). 

Introduction. — Under  this  title  are  included  those  cases  in  which  muscular 
weakness  is  the  leading  feature,  such  weakness  being  independent  of  a  spinal  lesion. 
The  weakness  may  be  attended  by  atrophy  or  dystrophy  of  muscles  ;  it  may  be 
present  at  birth  or  may  develop  in  infant  or  child  life  ;  is  usually  progressive, 
but  may  show  remission  ;  is  unattended  by  pain  or  any  alteration  in  sensation. 

The  cases  which  comprise  this  group  differ  considerably  in  their  clinical  mani- 
festation, yet  they  possess  the  one  characteristic  feature — viz.,  progressive  mus- 
cular weakness. 

Various  classifications  of  the  different  types  have  been  adopted,  but  the  follow- 
ing is  suggested  as  applicable  to  the  disease  as  it  affects  children.  It  must,  how- 
ever be  realized  that  the  myopathies  form  one  great  class  ;  and  though  for  the  sake 
of  clinical  description  it  may  be  convenient  to  divide  them  into  "  types,"  yet  there 
is  no  hard-and-fast  line  of  division  between  the  various  types,  and  cases  occur  not 
infrequently  which  possess  the  features  of  two  or  more  types. 

The  following  classification  is  suggested  : 

1.  Simple  atrophic  type  (Erb,  Leyden-Mcebius),  and  with  this  should  be  included 
the  condition  described  by  Oppenheim  under  the  name  "  myatonia  congenita, '  or 
amyotonia  congenita. 

2.  Pseudo-hypertrophic  type. 

3.  The  juvenile  type  (Erb). 

4.  The  facio-scapulo-humeral  type  (Landouzy-Dejerine). 
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^Etiology. — The  cause  of  myopathy  is  unknown.  Certain  facts  in  connection 
with  its  occurrence  are,  however,  of  considerable  interest. 

The  pseudo-hypertrophic  form  is  both  an  hereditary  and  familial  disease— that 
is  to  say,  it  is  transmitted  from  parent  to  child  through  several  generations, 
and  will  affect  several  members  of  a  childship.  Females  are  rarely  affected,  but  the 
disease  is  usually  transmitted  by  the  female. 

The  facio-scapulo-humeral  form,  again,  is  both  an  hereditary  and  familial 
disease  ;  it  affects  males  and  females  alike,  and  is  transmitted  both  by  males  and 
females.  The  family  tendency  is  by  no  means  so  striking  in  this  type  as  in  the 
pseudo-hypertrophic  type.     The  juvenile  form  shows  the  same  tendency. 

In  the  simple  atrophic  type  the  family  character  is  not  marked,  and  in  the 
majority  of  recorded  cases  no  family  tendency  can  be  traced.  This  form  tends  to 
affect  males  and  females  alike,  and,  owing  to  its  crippling  effect,  there  is  no  evidence 
that  the  disease  is  transmitted  from  one  generation  to  another. 

The  ages  at  which  these  various  types  show  their  first  symptom  differ  con- 
siderably.    In  the  simple  atrophic  type  the  weakness  may  be  noticed  in  the  first 


Fig.  144. — Myopathy  :  Simple  Atrophic  Type  (Same  Case  as  Fig.  145),  showing  the 
"Folded-up"  Position  capable  of  being  assumed  owing  to  the  Marked  Hypo- 
tonia of  Muscles. 

few  months  of  life,  though  the  difficulty  which  the  child  has  in  sitting  up  or  in 
standing  are  often  the  first  symptoms  for  which  it  comes  under  observation.  In 
the  facio-scapulo-humeral  type  the  weakness  of  the  face  is  often  observed  shortly 
after  birth  or  in  the  first  months  of  life,  though  the  muscular  weakness  of  the  arms 
and  legs  is  not  noticed  till  years  later,  often  after  the  first  decade  of  life. 

The  age  of  onset  of  symptoms  in  the  pseudo-hypertrophic  form  is  usually  about 
five  or  six,  but  a  history  of  the  child  being  late  in  learning  to  walk,  or  never  having 
walked  well,  is  not  unusual. 

In  the  juvenile  type  the  symptoms  usually  manifest  themselves  about  the  eighth 
or  ninth  year  of  life. 

1.  The  Simple  Atrophic  Type  ("  Myatonia  Congenita,"  Oppenheim). — This 
type  of  myopathy  is  characterized  by  smallness,  lack  of  power,  and  loss  of  tone  in 
all  the  muscles  of  the  body,  without  localized  atrophy  or  hypertrophy  of  individual 
muscles  or  groups  of  muscles.  The  disease  starts  in  early  infancy,  and  advances 
but  slowly,  for  the  child  may,  as  development  takes  place,  learn  to  sit  up,  and  pos- 
sibly to  stand,  with  support.     When  seen  in  the  earlier  months  of  life,  the  child  is 
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able  to  move  the  arms  and  legs  in  all  directions  so  long  as  no  great  power  is  required. 
He  will  move  the  head  in  all  directions,  but  on  account  of  the  weight  of  the  head  he 
often  fails  to  hold  it  up.     Owing  to  the  marked  loss  of  tone  in  the  muscles,  the  arms 


Fig.      145.  —  Myopathy:     Simple    Atrophic     Type.  Fig.  146. — Myopathy  :  Simple 

showing    a    Position    from    which    the    Boy   is  Atrophic  Type. 

Unable  to  Rise.  _  ,  ., ,       „    , 

The  frog-child  walked  in  the 
position  seen  in  the  photo- 
graph. He  was  unable  to 
assume  the  erect  attitude, 
owing  to  the  contraction  of 
the  flexors.  Note  the  gen- 
eral atrophy  and  the  long 
feet  and  hands. 

can  be  placed  in  most  unusual 
position  in  relation  to  the 
trunk,  and  frequently  even  he 
folded  behind  the  back.  The 
legs  can  be  flexed  on  the  trunk 
so  that  the  feet  lie  over  the 
shoulders.  The  feet  and  hands 
often  appear  unduly  long,  and, 
owing  to  the  flexibility  of  the 
muscles,  can  be  bent  to  unusual 
angles  on  the  legs  and  forearms. 
All  movements  can  be  per- 
formed, but  in  a  feeble  manner. 
The  movements  of  the  face  are 
usually  perfectly  good,  but  some 
cases  have  been  described  in 
which  the  face  has  been  affected. 
The  child  learns  to  talk  at  the  usual  age,  and  intellectually  is  often  in  advance  of 
his    years.     These    children    frequently    adopt    strange    manoeuvres    for    getting 


Fig.  147. — Myopathy:  Simple  Atrophic  Type. 

Note  the  general  wasting  of  muscles,  and  the  long  feet 
and  hands.  This  child  had  never  been  able  to  walk, 
and  owing  to  contraction  of  the  ham-strings  the  legs 
could  not  be  fully  extended. 


s  § 


1-J 


*~3      k 


O 


902 


DISEASES  OF  CHILDREN 


about ;  sometimes  they  roll  round  on  the  long  axis  of  the  body  in  order  to  cross 
the  floor,  or  other  children  assume  the  "  frog  "  position,  as  seen  in  Fig.  146. 

If  these  children  are  placed  on  the  floor  and  asked  to  stand  up,  they  are  fre- 
quently unable  to  do  so  without  the  help  of  a  chair ;  sometimes  they  go  through 
the  manoeuvres  adopted  by  the  pseudo-hypertrophic,  sometimes  they  can  raise 
the  pelvis,  but  are  unable  to  erect  the  trunk  on  the  thighs  (Fig.  145). 

In  the  later  stages  of  the  disease  some  contraction 
of  the  flexors  occurs,  so  that  the  legs  cannot  be  fully 
extended. 

Cutaneous  sensation  is  usually  perfect.  The 
deep  reflexes  are  very  much  diminished  or  abolished. 
The  control  of  the  sphincters  is  perfect.  The  electrical 
reaction  of  the  muscles  is  such  that  a  very  strong 
faradic  current  is  needed  to  obtain  a  contraction ; 
but  this  strong  current  does  not  seem  to  cause  any 
pain,  whilst  the  galvanic  current  gives  rise  to  pain. 

Into  this  group  are  placed  also  cases  which  were 
described  by  Leyden  and  Mcebius,  and  are  some- 
times known  as  the  "  Leyden-Mcebius  type."  These 
authors  emphasize  the  familial  characters  of  the 
disease,  as  distinguishing  them  from  other  cases,  but 
it  has  been  shown  that  this  tendency  cannot  be 
held  as  a  distinctive  feature. 

The  cases  which  have  been  described  by  Oppen- 
heim  under  the  title  "  myatonia  congenita "  also 
belong  to  this  group,  possessing  all  the  character- 
istic features.  Myatonia  congenita  has  been  de- 
scribed as  an  "  entity,"  but  clinical  and  pathological 
evidence  assigns  these  cases  to  the  myopathies. 

2.  The  Pseudo-Hypertrophic  Type. — This  is  the 
best  known  and  most  easily  and  generally  recognized 
form  of  myopathy,  since  it  possesses  certain  very 
distinctive  features. 

The  usual  history  obtained  in  such  cases  is  that 
the  child  was  late  in  learning  to  walk,  and  has  never 
been  able  to  go  up  stairs  well ;  on  the  other  hand, 
cases  are  met  with  in  which  the  history  is  that  the 
boy  was  quite  well,  active,  and  strong,  till  the 
onset  of  the  weakness,  when  five  to  six  years  old.  It  is  generally  recognized 
that  this  form  of  paralysis  may  commence  in  childhood,  adolescence,  or  even  adult 
life,  but  the  history  as  given  above  is  the  common  one.  It  not  infrequently  happens 
that,  if  the  younger  members  of  a  family  are  examined,  they  are  found  to  show 
signs  of  the  disease  which  have  escaped  casual  observation. 

Symptomatology. — Children  affected  with  this  disease  frequently  fall  down, 
and  may  have  considerable  difficulty  in  rising.  This  type  is  characterized  by 
weakness  of  groups  of  muscles,  with  hypertrophy  and  wasting  of  certain  other 
muscles.  The  muscles  commonly  hypertrophied  are  those  of  the  calf,  the  glutei, 
the  infraspinati.     The  muscles  commonly  atrophied  are  those  of  the  thighs,  the 


Fig.  149.  —  Myopathy: 
pseudo-h  ypertkophic 
Type. 

Typical  case  illustrating  the 
relative  large  calves  as  com- 

Sared  to  the  tliighs.    (With 
>r.    Collier's    kind    permis- 
sion.) 
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Fig.  150. — Myopathy:  Pseudo-Hypertkophio  Type. 

A  series  of  photographs  illustrating  the  manoeuvres  adopted  to  attain  the  erect  position.    (With 

Dr.  Cox's  kind  permission.) 
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lower  portion  of  the  pectoralis  major,  the  biceps,  and  latissimus  dorsi.  Although 
the  above  are  the  commonest  muscles  to  show  atrophy  and  hypertrophy,  yet  in 
individual  cases  other  muscles  are  found  to  be  affected ;  the  masseter,  tongue, 
the  vastus  interims,  erector  spinse  and  the  triceps,  are  sometimes  enlarged. 

The  appearance  of  a  child  with  well-marked  pseudohypertrophic  paralysis  is 
striking.  When  he  stands  there  is  marked  lordosis  of  the  lumbar  spine,  the  shoulders 
are  held  well  back,  and  the  scapulte  usually  project  somewhat.  The  large  size  of 
the  buttocks  often  makes  the  lordosis  appear  more  accentuated  than  it  is  in  reality. 

The  large  size  of  the  calves  is  in  contrast  to  the  relative  wasting  of  the  thighs, 
and  when  the  feet  are  placed  together  a  space  exists  between  the  adductors  which 
is  not  present  in  the  normally  developed  fat  child.  The  size  of  the  calves  is  also 
in  contrast  to  the  usually  poor  development  of  the  muscles  of  the  shoulder  girdle 
and  to  the  wasted  condition  of  the  pectoralis  major.  When  walking,  the  child 
waddles,  swinging  the  trunk  from  side  to  side  like  a  child  with  congenital  disloca- 
tion of  the  hip.  This  waddle  has  a  double  object — first,  in  order  to  get  the  centre 
of  gravity  directly  over  the  hip-joint,  and,  secondly,  to  get  over  the  difficulty  of 
raising  the  thigh.  In  walking,  the  trunk  and  head  are  usually  held  very  erect ; 
for  unless  this  position  is  maintained  the  balance  of  the  child  is  liable  to  be  upset. 
The  feet  as  a  rule  can  be  placed  flat  on  the  ground,  but  in  some  cases  a  degree  of 
cavus  may  be  present,  and  a  talipes  equinus,  so  that  the  child  walks  on  tiptoe. 

If  an  attemjjt  is  made  to  get  up  stairs,  a  considerable  amount  of  difficulty  is 
experienced,  owing  to  the  weakness  of  the  flexors  and  extension  of  the  thigh  on  the 
trunk.  Without  the  help  of  the  balusters  the  child  as  a  rule  cannot  mount  the  stairs. 
With  the  baluster  on  the  left  the  child  raises  the  right  leg  on  to  the  stair ;  the 
right  hand  is  then  placed  on  the  thigh  just  above  the  knee,  and  by  pulling  with  the 
left  hand  and  straightening  the  knee  with  the  right  the  trunk  is  raised  on  to  the 
first  step,  and  the  manoeuvre  repeated. 

In  sitting,  the  lordosis,  which  is  present  on  standing,  passes  into  a  kyphosis, 
the  back  being  bent  according  to  the  degree  of  weakness  of  the  dorsal  muscles. 

If  an  attempt  is  made  to  lift  up  the  child  by  placing  the  hands  in  the  axilke, 
the  looseness  of  the  shoulders  is  a  striking  feature.  When  placed  flat  on  his  back 
on  the  ground  and  asked  to  rise,  the  child  goes  through  a  definite  series  of  move- 
ments to  accomplish  the  act.  The  normal  child,  when  asked  to  get  up,  sits  up, 
flexes  the  legs  under  the  trunk,  and  rises  into  the  erect  position  by  the  extension 
of  the  legs  and  thighs.  The  pseudo-hypertrophic  child  rolls  upon  his  face  on  his 
long  axis ;  he  then  draws  the  legs  up  under  him,  keeping  his  head  on  the  ground. 
He  now  extends  the  legs,  and,  by  working  the  hand  backwards  along  the  floor, 
brings  the  trunk  to  above  the  thighs.  The  trunk  has  now  to  be  brought  into  the 
erect  position  ;  this  is  done  by  bringing  the  hands  on  to  the  legs  and  then  on  to  the 
thighs  and  thus  climbing  up  the  legs,  pushing  the  trunk  into  the  erect  position. 
With  a  little  swing  of  the  head  the  shoulders  are  thrown  back  and  the  trunk  is 
balanced  on  the  thighs,  the  lordosis  appearing  in  the  place  of  kyphosis. 

The  above  description  applies  to  a  marked  case  of  the  disease.  There  are, 
however,  on  the  one  hand,  the  early  and  slight  cases  which  may  show  but  few  of 
the  above  signs,  except,  possibly,  the  difficulty  in  rising  from  the  ground ;  and,  on 
the  other  hand,  the  advanced  cases  in  which  the  paralysis  is  so  extreme  that  but 
few  movements  are  possible,  and  all,  or  nearly  all,  the  muscles  have  passed  into  a 
wasted  condition,  contraction  and  deformities  being  usual  at  this  stage. 

In  the  earlier  stages  of  the  disease  the  deep  reflexes  are  preserved;  the  knee- 
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jerks  may  in  some  cases  appear  unusually  brisk,  and  in  cases  in  which  the 
vastus  internus  has  been  hypertrophied  they  may  be  very  active.  The  knee- 
jerks  commonly  disappear  before  the  ankle-jerks.  The  superficial  reflexes  are 
preserved,  and  plantars  are  present  and  have  the  normal  characters.  Sensation 
is  usually  perfect  to  all  forms  of  stimuli,  and,  although  sensory  changes  have  been 
described  in  connection  with  pseudohypertrophic  paralysis,  such  alteration  must 
be  regarded  as  exceptional. 

The  control  of  the  sphincters  is  as  a  rule  perfect.  Fibrillary  tremors  have  been 
described  in  association  with  myopathy, 
but  their  presence  is  generally  regarded 
as  diagnostic  of  a  myelopathic  rather 
than  a  myopathic  affection.  The  fact 
that  modern  pathology  recognizes  that 
some  spinal  cord  changes  may  be  found 
in  cases  of  myopathy  would  also  make 
one  prepared  to  accept  the  occurrence  of 
fibrillary  tremors  in  some  cases  of  myo- 
pathy. 

The  affection  of  the  muscles  of  the 
face  is  most  unusual  in  cases  of  pseudo- 
hypertrophic paralysis.  Such  cases  do, 
however,  occur,  and  they  form  the  con- 
necting link  between  this  group  and  the 
facio-scapulo-humeral.  The  presence  of 
the  facial  weakness  is  so  characteristic 
a  feature  of  the  facio-scapulo-humeral 
group  that  cases  showing  this  feature 
should  be  regarded  as  aberrant  types  of 
that  group  rather  than  as  aberrant  types 
of  the  pseudo-hypertrophic  group. 

3.  Juvenile  Type  (Erb,  "  Scapulo- 
Humeral "). — This  type  was  first  described 
by  Erb,  and  it  derives  its  name  from  the 
period  of  life— viz.,  early  youth — at  which 
it  most  commonly  starts.  The  disease 
may  be  present  in  childhood,  and  manifest 
itself  about  the  sixth  to  seventh  year  of 
life.  This  form  is  both  hereditary  and 
familial,  and  affects  males  and  females 
alike.  It  is  closely  related  to  the  facio-scapulo-humeral  type — Landouzy-Dejerine 
— but  differs  from  that  in  that  the  face  is  not  affected. 

The  most  prominent  feature  of  this  disease  is  the  "  winging  "  of  the  scapulae,  and 
the  difficulty  of  raising  the  arms  above  the  head.  The  winging  of  the  scapulae 
is  dependent  on  the  weakness  of  the  serratus  magnus  and  trapezius  muscles,  and 
the  difficulty  in  raising  the  arms  is  dependent  on  the  weakness  of  the  lower  portion 
of  the  trapezius.  Some  of  the  muscles  affected  are  atrophied  ;  others  are  hyper- 
trophied. The  muscles  which  usually  show  atrophy  are  the  upper  portion  of  the 
pectoralis  major  and  minor,  the  latissimus  dorsi,  the  lower  part  of  the  trapezius, 
the  serratus  magnus,  and  the  rhomboids.     The  deltoids,  supra-  and  infra-spinati, 


Fig.  151. — Myopathy  :  Erb's  Juvenile 
Type. 

Note  the  winging  of  the  scapula;,  due  to 
weakness  of  the  trapezius  and  serratus 
muscles  ;  the  other  muscles  of  the  body 
were  normally  developed. 
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usually  appear  large  in  comparison  to  the  wasted 
muscles,  and  may  be  actually  hypertrophied. 

As  the  disease  advances,  the  muscles  of  the 
upper  arm  become  affected  and  show  atrophy,  those 
of  the  forearm  remaining  normal.  Weakness 
then  manifests  itself  in  the  muscles  of  the  pelvic 
girdle,  and  there  is  wasting  of  the  quadriceps 
extensors  and  adductors  of  the  thighs  and  weakness 
of  the  psoas  and  iliacus  group  of  muscles,  so  that 
the  child  has  difficulty  in  flexing  the  legs  on  the 
abdomen.  The  muscles  of  the  leg  below  the  knee 
remain  well  developed.  The  degree  of  atrophy 
to  which  a  patient  may  advance,  and  yet  have 
power  to  get  about,  is  extraordinary.  The  face  and 
neck  muscles  do  not  become  affected.  The 
presence  of  the  deep  reflexes  depends  upon  the 
stage  of  the  disease  and  the  condition  of  the 
affected  muscles.  In  the  early  stages  of  the  disease 
the  knee-jerks,  ankle-jerks,  and  the  arm-jerks,  are 
present ;  in  the  late  stages  all  these  disappear. 

This  type  of  my  opathy  is,  in  the  experience  of 
the  writer,  in  children  the  least  common  of  the 
four  types  here  described.  Only  a  few  cases  in 
children  under  twelve  years  of  age  have  come  under 
his  observation,  and  in  none  of  these  was  the 
disease  advanced,  nor  did  it  make  rapid  progress. 

Trevelyan  gives  a  good  account  of  the  disease  in 
a  family  of  eight,  in  which  the  father  and  three 
children  were  affected,  the  first  symptoms  being 
noticed  in  the  youngest  child  when  eight  years  old. 

4.  The  Facio-Scapulo-Humeral  Type  (Landouzy- 
Dejerine). — This  type  is  characterized  by  a  weak- 
ness of  the  muscles  of  the  face  and  winging  of  the 
scapulae,  due  to  weakness  of  the  muscles  of  the 
shoulder  girdle.  The  weakness  of  the  face  is 
especially  marked  in  the  orbicularis  oris  and 
palpebrarum.  It  may  be  present  at  birth,  and  is 
sometimes  the  only  sign  of  the  disease  for  many 
years.  Other  features  are  the  weakness  and  wasting 
of  the  muscles  of  the  shoulders  and  pelvic  girdle, 
and  wasting  of  the  muscles  of  the  upper  arm  and 
thigh . 

The  disease  is  both  hereditary  and  familial, 
males  and  females  being  alike  affected. 

As  seen  in  infancy,  it  often  escapes  notice,  and 
the  symptoms  which  the  child  presents — viz.,  the  difficulty  in  sucking  the  breast 
or  bottle,  and  the  fact  that  it  does  not  close  its  eyes  when  asleep — are  put  down 
to  general  weakness.  In  children  of  two  to  three  years  old,  however,  the  lack  of 
facial  expression  is  very  striking.     They  are  unable  to  raise  the  eyebrows,  unable 


Fig.  152. — Myopathy  :  Facio- 
scapt/lo-humebal  type 
(Landouzy-Dejeeine). 

The  photograph  shows  some  of 
the  typical  features  of  the 
disease — i.e.,  the  weakness  of 
the  facial  muscles,  the  weakness 
and  winging  of  the  Bcapulse,  the 
lordosis  produced  by  weakness 
of  the  abdominal  and  lum- 
bar muscles.  (With  Professor 
Haushalter's  kind  permission.) 
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to  close  the  eyes  tightly,  unable  to  blow  out  the  cheeks  or  blow  a  "  penny 
trumpet."  The  child  smiles  with  its  "  eyes,"  but  the  face  remains  motionless. 
The  muscles  of  the  eyeball,  tongue,  palate,  and  those  of  deglutition  and  phonation 
are  normal,  and  the  movements  of  the  head  and  neck  are  also  good. 

A  child  with  such  an  affection  of  the  face  may  present  no  other  symptoms  of 
the  disease,  and  no  further  weakness  may  manifest  itself  till  between  twenty  to 
thirty  years  of  age.  On  the  other  hand,  the  weakness  of  the  muscles  of  the 
shoulder  girdle  may  show  itself  at  an  early  age  by  the  winging  of  the  scapulae. 
The  muscles  first  affected  are  the  trapezei,  the  serratus  magnus,  then  the 
pectorals,  latissimus  dorsi,  biceps,  triceps,  leaving  the  deltoid,  infra-  and  supra- 


k 


Fig.  153. — Myopathy  :  Facio-Scapulo-Humeral  Type  (Landouzy-Dejerine). 

The  photographs  illustrated  the  marked  weakness  of  the  orbicularis  palpebrarum  and  oris 
muscles.  This  weakness  produces  to  a  face  devoid  of  expression.  (With  Professor 
Haushalter's  kind  permission.) 


spinati  and  forearm  muscles  relatively  intact.  The  weakness  then  manifests 
itself  in  the  pelvc  girdle,  and  is  attended  by  wasting  of  the  glutei  and  muscles  of 
the  thigh. 

Children  with  this  form  of  disease  are  often  able  to  get  about  fairly  well.  They 
are  able  to  perform  most  movements,  and  do  not  experience  the  difficulty  of  going 
upstairs  or  in  getting  up  from  the  floor  that  is  seen  in  some  of  the  other  types  of 
myopathy. 

This  type  of  myopathy  is  one  of  the  most  slowly  progressive,  and  often  seems 
to  remain  stationary  for  years.  The  case  on  which  Landouzy  and  Dejerine  based 
their  original  description  died  at  the  age  of  forty-five,  and  the  disease  was  known 
to  have  existed  for  over  thirty  years. 

The  illustrations  taken  from  Haushalter's  excellent  paper  on  the  myopathies  of 
childhood  illustrate  the  clinical  features  well. 
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Pathology. — The  characteristic  feature  of  the  pathology  of  the  myopathies 
is  that  the  nervous  system  shows  no  change,  whilst  the  muscular  tissue  shows 
advanced  degeneration. 

The  above  statement  is  perfectly  true  for  most  cases  of  myopathy  ;  it  is  not, 
however,  universally  true,  and  cases  of  myopathy  have  been  described  in  which 
changes  have  been  found  in  the  peripheral  nerve  and  the  cells  of  the  ventral  horns 
of  the  spinal  cord.  These  changes  are,  however,  always  slight  as  compared  to 
the  marked  change  that  is  found  in  the  muscular  tissues,  and  it  is  quite  reasonable 
to  regard  such  changes  as  have  been  found  as  secondary  to  the  changes  in  the 
muscles.  The  question  is  too  long  to  be  argued  in  a  textbook  of  this  nature,  but 
is  admirably  dealt  with  in  a  paper  by  Gordon  Holmes. 

In  the  case  on  which  Landouzy  and  Dejerine  based  their  description  of  the 
type  which  bears  their  name,  no  change  was  found  in  the  nervous  system,  although 
the  disease  had  existed  for  thirty  years. 

On  examination  of  the  nervous  system  of  cases  of  "  myatonia  congenita  "  it 
has  been  found  to  be  normal. 

With  regard  to  the  changes  in  the  muscles,  it  is  unnecessary  to  consider  the 
various  types  separately,  for  the  changes  are  similar  in  all  the  types,  and  from  the 
appearance  of  a  muscle  it  would  be  impossible  to  say  from  which  type  it  was  taken. 
On  removal  from  the  body  their  appearance  may  differ.  There  are  the  large 
hypertrophied  muscles  which  consist  of  masses  of  fat  lying  between  layers  of 
fibrous  tissue,  in  which  are  embedded  small  groups  of  apparently  more  or  less  normal 
muscle  fibres  ;  and  there  are  the  atrophied  muscles,  only  represented  by  a  thin 
layer  of  fibrous  tissue,  which  feel  very  tough  and  firm,  and  on  section  cut  like 
fibrous  tissue. 

Certain  muscles — for  instance,  the  glutei  and  gastrocnemius — almost  always 
show  fat  deposition  ;  whilst  others,  such  as  the  pectorals  and  latissimus  dorsi, 
always  show  atrophy  without  any  fat  deposit. 

On  microscopical  examination  of  transverse  section,  the  muscle  fibres  are  seen 
to  have  lost  their  polygonal  outline.  Some  of  the  fibres  are  enlarged,  have  a  diam- 
eter of  twice,  and  sometimes  three  times,  the  normal,  and  others  of  the  fibres  that 
are  atrophied  having  a  diameter  of  a  third  or  a  sixth  of  the  normal  size.  All  these 
fibres  are  circular  or  oval  on  section  and  are  surrounded  by  fibrous  tissue,  and 
often  separated  from  one  another  by  fat.  Some  of  the  fibres  show  a  central  nucleus 
and  vacuolation.  The  nuclei  of  the  sarcolemma  sheath  of  the  muscle  fibres  are 
relatively  or  actually  increased  in  number.  The  muscle  fibres  as  a  rule  preserve 
their  transverse  striation  until  atrophy  has  proceeded  to  an  extreme  degree.  There 
is  always  a  considerable  thickening  of  the  walls  of  the  bloodvessels  in  the  muscles. 
The  intramuscular  nerves  are  usually  remarkably  well  preserved  when  the  atrophic 
condition  of  the  muscles  is  taken  into  consideration.  The  appearance  of  the 
muscle  spindles  in  myopathic  muscles  is  also  a  striking  feature,  for  these  structures 
do  not  seem  to  undergo  atrophy,  and  appear  increased  in  numbers  in  relation  to 
the  size  of  the  muscle. 

Diagnosis. — Two  points  arise  in  the  diagnosis  of  cases  of  myopathy  :  First,  the 
diagnosis  of  the  disease  from  progressive  muscular  atrophy  of  spinal  origin ;  and, 
secondly,  the  diagnosis  of  the  various  types  of  myopathy  from  one  another. 

The  diagnosis  of  myopathy  from  a  progressive  muscular  weakness  of  spinal 
origin  may  be  a  simple  matter,  or,  on  the  other  hand,  may  be  a  matter  of  the 
greatest  difficulty. 
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The  simple  atrophic  type  of  myopathy  bears  a  very  close  resemblance  to  the 
type  of  muscular  atrophy  described  by  Werdnig  and  Hoffmann,  due  to  a  spinal 
lesion.  The  loss  of  tone  in  the  muscles  is  very  similar.  In  the  myopathic  disease, 
however,  the  paralysis  is  much  less  than  in  the  spinal  disease,  whereas  the  loss  of 
tone  is  greater  in  the  myopathic  disease  than  in  the  spinal  disease. 

Both  these  diseases  occur  in  infancy  or  early  childhood,  and  both  are  progressive. 
Both  may  affect  more  than  one  member  of  the  family.  No  cases  illustrate  the 
difficulty  of  diagnosis  better  than  those  described  by  Finkelnburg,  which  on  clinical 
grounds  would  be  assigned  to  the  progressive  muscular  atrophy  of  spinal  origin, 
but  on  pathological  grounds  are  shown  to  belong  to  the  myopathic  group.  In 
older  children  the  presence  of  spinal  caries  and  psoas  abscess  must  always  be  borne 
in  mind,  for  such  children  often  have  difficulty  in  going  upstairs,  raise  themselves 
from  the  floor  with  difficulty,  and  climb  up  their  legs,  etc.  There  is  progressive 
weakness.  On  examination,  no  rigidity  of  the  spine  may  be  detected,  lateral 
flexor  and  extensor  movements  of  the  spine  being  normal.  Such  children  often, 
however,  object  to  sit,  and  will  rather  stand  or  lie.  If  sat  on  the  floor  and  bent 
forward,  they  evince  signs  of  pain.  The  myopathic  child  can  be  bent  forward 
easily,  and  will  often  lie  with  the  head  resting  on  its  leg  with  the  greatest  comfort. 
Other  lines  of  investigation  will  be  adopted  in  a  doubtful  case,  and  an  X-ray  photo- 
graph will  often  reveal  a  caries  which  cannot  otherwise  be  detected. 

Cases  have  come  under  the  observation  of  the  writer  which  have  presented  the 
above  symptoms,  but  in  which  the  most  careful  investigation  has  failed  to  reveal 
any  disease  of  the  bodies  of  the  vertebrae  or  of  the  spine.  Such  cases  have,  after 
a  few  weeks  or  months  of  treatment,  entirely  cleared  up,  and  the  only  diagnosis 
arrived  at  is  an  inflammatory  condition  of  the  intervertebral  cartilages  and  joints. 
A  slowly  progressive  symmetrical  weakness  and  wasting  of  muscles  not  corre- 
sponding to  those  supplied  from  a  spinal  segment  or  nerve  trunk,  the  absence  of 
any  sensory  impairment,  and  the  absence  of  fibrillary  contraction,  are  the  signs 
on  which  the  diagnosis  of  a  myopathic  affection  should  be  based. 

It  must,  however,  be  borne  in  mind  that  cases  of  myopathy  have  been  described 
in  which  not  only  fibrillary  tremors,  but  sensory  changes  have  been  present. 

The  diagnosis  of  the  various  types  of  myopathy  from  one  another  is  not,  as  a 
rule,  a  matter  of  any  difficulty,  when  the  features  of  the  various  types  are  borne 
in  mind.  Each  type  has  certain  characteristic  features,  and  the  presence  of  these 
in  any  given  case  indicates  the  type  to  which  the  case  should  be  assigned — -e.g., 
the  affection  of  the  muscles  of  the  face  would  indicate  the  "  facio-scapulo-humeral 
type,"  and  the  enlargement  of  the  calves  and  buttocks  would  indicate  the  pseudo- 
hypertrophic type.  It  is  fully  admitted  that  cases  of  myopathy  occur  which 
cannot  be  assigned  to  a  "  type,"  and  on  this  ground  certain  writers  have  suggested 
that  all  cases  of  myopathic  atrophy  should  be  classed  together. 

Prognosis. — The  prognosis  differs  considerably  in  the  various  types  described. 
In  the  simple  atrophic  type  the  children  usually  die  of  some  intercurrent  disease 
before  the  age  of  twelve.  Some  of  the  cases  show  improvement  in  their  muscular 
power  as  development  takes  place,  and  this  has  been  urged  as  a  point  of  distinction 
of  the  cases  known  under  the  title  "  myatonia  congenita  "  from  the  true  myopathic 
cases.  No  case  of  myatonia  congenita  has  yet  been  reported  in  which  recovery 
has  taken  place.  The  disease  is  usually  very  slowly  progressive,  and  a  child  who 
was  seen  after  an  interval  of  six  years  showed  but  little,  if  any,  increase  of  weakness. 

In  the  pseudo-hypertrophic  type  the  disease  is  almost  always  slowly  progressive, 
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the  loss  of  power  being  so  great  after  the  disease  has  lasted  for  six  to  seven  years 
that  the  child  can  no  longer  walk.  Life  may  be  prolonged  to  the  end  of  the  second 
decade,  and  may  extend  even  into  the  third  decade,  but  is  usually  terminated 
by  some  pulmonary  affection  before  that  time. 

In  the  "  juvenile  "  type  the  progress  of  the  disease  is  much  less  rapid,  and  the 
patient  may  go  on  for  many  years  with  but  little  increase  of  the  weakness.  Erb 
states  that  he  has  seen  cases  in  which  the  disease  has  become  stationary  and  has 
not  advanced  in  later  life,  and  he  has  recorded  one  case  in  which  complete  recovery 
took  place,  and  that  was  in  an  English  child  who  presented  typical  signs  of  the 
disease  when  seven  years  old,  and  in  whom  gradual  recovery  took  place,  so  that, 
when  ten  years  old,  the  child  was  quite  healthy,  and  six  years  later  was  still  in 
good  health  and  perfectly  strong. 

In  the  "  facio-scapulo-humeral  "  type  the  progress  of  the  disease  is  very  slow. 
A  child  who  presents  the  typical  weakness  of  the  face  at  birth  may  show  no  other 
sign  of  the  disease  till  the  second,  third,  or  even  the  fourth,  decade  of  life.  On 
the  other  hand,  the  weakness  of  the  muscles  of  the  shoulders  and  hips  may  develop 
during  the  first  decade,  and  almost  completely  incapacitate  the  patient  during  the 
second  decade  of  life. 

Considering  the  myopathies  as  a  whole,  it  may  be  said  that  the  prognosis  as  to 
recovery  is  more  favourable  in  the  juvenile  type  than  in  any  of  the  other  types. 
With  regard  to  life,  the  prognosis  in  the  pseudo-hypertrophic  form  is  less  favourable 
than  in  other  types. 

Treatment. — Various  animal  extracts  have  been  tried  in  cases  of  myopathy 
without'any  material  benefit.  The  extracts  of  thyroid  and  pituitary  gland  have 
been  given,  and  some  improvement  is  stated  to  have  taken  place  in  one  case  after 
the  last  named. 

Injections  of  fibrolysin  have  been  given  over  a  considerable  period  without  any 
effect. 

Massage  and  exercises,  with  galvanism  and  faradism  to  the  spine  and  affected 
muscles,  together  with  the  use  of  baths,  was  the  treatment  under  which  recovery 
took  place  in  the  case  recorded  by  Erb.  The  general  management  of  these  cases  is 
important.  Exercise,  both  active  and  passive,  and  massage  should  be  carried  out 
daily,  in  order  to  prevent  the  development  of  contraction,  and  to  keep  the  muscles 
in  as  good  a  condition  as  possible.  These  patients  should  be  encouraged  to  walk, 
even  if  only  for  a  short  distance,  daily,  as  long  as  it  is  possible  for  them  to  get  about, 
for  when  once" they  take  to  bed  contraction  occurs,  and  the  loss  of  power  becomes 
more  marked. 

In  some  cases  it  is  advisable  to  recommend  tenotomy,  especially  when  the 
contraction  is  such  that  it  prevents  the  patient  from  walking. 
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MYOTONIA  CONGENITA  (THOMSEN'S  DISEASE). 

Introduction. — This  is  a  rare  disease  in  adults,  and  only  a  few  cases  have 
been  described  in  children.  The  characteristic  feature  of  the  disease  is  that,  upon 
attempted  execution  of  a  voluntary  movement,  the  muscles  concerned  contract, 
but  slowly,  and  also  relax  but  slowly.  The  result  of  this  slow  contraction  and 
relaxation  is  that  movements  cannot  be  quickly  performed.  On  repetition  of  the 
movement,  however,  it  is  more  quickly  performed,  and  after  it  has  been  carried 
out  several  times  it  is  then  easily  and  quickly  performed. 

jEtiology. — The  condition  is  familial,  the  disease  passing  from  parent  to  child, 
males  and  females  being  alike  affected. 

In  many  cases  the  condition  is  known  by  the  patient  to  have  been  present  in 
childhood,  but  little  or  no  notice  has  been  taken  of  the  affection  till  the  later  years 
of  life. 

Symptomatology. — Difficulty  in  sucking  has  been  observed  in  an  infant  a  few 
hours  after  birth.  This  symptom  was  noticed  in  a  case  recorded  by  Friis,  the 
father  and  one  other  child  being  affected  with  the  same  disease.  The  child  was  able 
to  swallow  perfectly  well.  Some  stiffness  of  the  limbs  was  noticed  when  the  child 
began  to  walk,  and  some  hypertrophy  of  the  muscles  was  also  present.  In  the  case 
of  a  boy  described  by  Meara,  when  starting  to  walk  he  did  so  on  tiptoe,  but  after 
walking  a  few  steps  his  gait  became  more  normal.  The  affection  was  in  this  case 
at  its  maximum  between  the  ages  of  three  to  six,  and  at  the  age  of  ten  the  disease 
was  present  in  its  typical  form. 

The  slow  contraction  of  muscles  is  usually  well  exhibited  in  the  hand-grasp,  the 
grasp  being  slowly  executed,  and  relaxation  taking  several  seconds. 

The  physical  examination  of  the  nervous  system  reveals  nothing  abnormal,  but 
the  electrical  examination  of  the  muscles  shows  a  long-drawn  and  slow  contraction 
to  faradism. 

Pathology. — The  only  change  found  in  these  cases  is  enlargement  and  feeble 
striation  of  the  muscle  fibres. 

Diagnosis. — The  diagnosis  of  myotonia  congenita  should  only  be  made  in  those 
cases  in  which  the  symptoms  are  present  in  a  characteristic  form.  Cases  of  infantile 
hemiplegia  and  diplegia  exhibit  hypertonia,  movements  are  slowly  performed,  and 
relaxation  of  contracted  muscles  slowly  takes  place  ;  but  in  such  cases  the  increased 
tone  is  constantly  present,  and  does  not  pass  off  after  repeated  movement.  Such 
cases  often  exhibit  loss  of  power  and  irregular  movements,  neither  of  which  symp- 
toms occur  in  Thomsen's  disease.  The  occurrence  of  increased  muscle  tone  on  one 
side  of  the  body  only  would  suggest  the  involvement  of  the  pyramidal  path  in  some 
part  of  its  course,  but  it  must  be  borne  in  mind  that  increase  of  tone  depends  upon 
the  failure  to  control  normal  efferent  impulses,  and  is  not  necessarily  associated 
with  a  lesion  of  the  pyramidal  tract. 

Prognosis. — The  disease  persists  throughout  life,  and  is  not  appreciably 
affected  by  any  course  of  treatment. 
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ISCHEMIC  MUSCULAR  PARALYSIS  AND  MUSCULAR  CONTRACTION. 

Introduction. — Ischemic  muscular  paralysis  and  muscular  contraction  is 
produced  by  a  primary  necrosis  of  the  muscular  substance  due  to  the  cutting  off 
of  the  blood-supply. 

Following  the  necrosis  there  is  an  increase  of  the  connective  tissue  between  the 
muscle  fibres,  which  leads  to  a  shrinking  and  shortening  of  the  muscle. 

The  condition  is  commonly  the  result  of  injury  to  the  limb,  or  to  too  tight 
application  of  splints  or  plaster  of  Paris  bandages. 

Symptomatology. — The  hand  and  forearm  are  most  commonly  affected.  The 
skin  is  blue  and  cold,  has  a  glossy  appearance,  and  frequently  is  the  seat  of  super- 
ficial ulceration.  The  wrist  is  usually  flexed,  owing  to  the  contraction  of  the  flexor 
muscles.     The  fingers  are  bent  into  the  palm  of  the  hand. 

There  may  be  complete  loss  of  power  in  all  the  muscles  below  the  elbow.  The 
arm  is  thin  and  wasted.  Cutaneous  sensation  is  sometimes  lost  over  the  whole 
of  the  peripheral  portion  of  the  limb,  but  in  other  cases,  although  the  paralysis  of 
the  muscles  may  be  profound,  yet  sensation  may  be  relatively  good.  The  limb 
may  be  excessively  painful  and  tender  on  pressure.  The  affected  muscles  fail  to 
react  to  electrical  stimulation.     The  deep  reflexes  of  the  affected  limb  are  lost. 

Diagnosis. — The  diagnosis  in  well-marked  cases  is  not  difficult,  but  in  the 
slight  cases  difficulty  may  arise  in  distinguishing  the  condition  from  a  monoplegia 
of  cerebral  origin,  such  as  occurs  in  some  cases  of  infantile  hemiplegia.  The  normal 
electrical  reaction  and  the  increased  reflexes  in  the  latter  condition  would  serve  to 
distinguish  it  from  the  former. 

A  lesion  of  or  injury  to  one  or  more  of  the  peripheral  nerves  may  give  rise  to  a 
somewhat  similar  symptom-complex,  but  the  grouping  of  the  affected  muscles  in 
association  with  anesthesia  in  the  area  of  supply  of  a  peripheral  nerve  will  serve  to 
distinguish  such  a  lesion  from  the  diffuse  and  widespread  paralysis  caused  by 
ischsemia. 

Pathology. — The  cutting  off  of  the  blood-supply  from  a  muscle  rapidly  gives 
rise  to  loss  of  function,  and  this  is  soon  followed  by  destructive  changes  in  the 
muscles,  from  which  recovery  does  not  take  place.  The  nerves  and  nerve  termina- 
tion are  damaged  at  the  same  time  as  the  muscles,  but  the  sensory  fibres  of  the  nerves 
are  less  readily  affected  than  the  motor  fibres,  and  more  readily  recover  their 
functions. 

In  the  later  stage  of  the  disease  fibrous  tissue  takes  the  place  of  the  damaged 
muscular  tissue. 

Treatment. — -Warmth,  massage,  passive  movements,  and  hot  baths  may  in 
the  earlier  stages  of  the  disease  do  much  to  relieve  the  condition  and  assist  recovery. 
The  limb  should  be  placed  in  a  well-fitting  splint  to  prevent  the  occurrence  of 
deformity. 

In  the  late  stages  little  can  be  done  to  relieve  the  condition. 


CHAPTER  XVII 

DISEASES  OF  BONES  AND  JOINTS 
H.  D.  ROLLESTON 

DISEASES  OF  BONES 

Achondroplasia.  I   Tuberculous  Disease  of  Bones  and  Joints. 

Hereditary  Cleido-Cranial  Dysostosis.      ,   Syphilitic  Disease  of  Bone. 


Congenital  Elevation  of  the  Scapula. 
Fraoilitas  Ossium  : 

1.  Osteogenesis  Imperfecta. 

2.  Mollities  Ossium. 


Craniotabes. 
Bossing  of  the  Skull. 
Leontiasis  Ossea. 
New  Growths  of  Bone. 


ACHONDROPLASIA. 
Synonyms. — Chondrodystrophia  fetalis  ;  Micromelia. 

Definition. — A  disease  usually  of  foetal  life,  characterized  by  shortness  of 
the  long  bones,  trident  hands,  and  large  head.  It  depends  on  interference  with 
endochondral  ossification,  especially  at  the  extremities  of  the  long  bones. 

Although  earlier  observers,  such  as  Miiller  (1860)  and  Urtel  (1873),  recognized 
that  the  disease  was  not  ordinary  rickets,  Parrot  (1878)  first  definitely  separated 
it  from  rickets  and  from  cretinism,  and  called  it  "  achondroplasia."  The  striking 
characteristics  of  achondroplasia  have  been  reproduced  in  art,  and  can  be  recog- 
nized in  the  representations  of  the  Egyptian  gods  Bes  and  Phtah,  and  of  various 
Court  dwarfs.  There  is  evidence  that  achondroplasia  has  existed  for  at  least  5,000 
years  in  Egypt  (Ruffer). 

.(Etiology — Heredity. — Delivery  in  achondroplasic  women  usually  necessitates 
Caesarian  section,  and  so  interferes  with  the  propagation  of  an  achondroplasic  race. 
The  disease  may  be  handed  down  through  the  male  line,  and  its  occurrence  in  males 
in  three  generations  has  been  recorded  (Peloquin,  Porter).  A  pedigree  given  by 
Eobin  and  Weil  showed  achondroplasia  in  the  first  and  fourth  generations,  and 
partial  achondroplasia  in  the  second  and  third  generations  on  the  male  side.  The 
disease  may  also  be  familial,  but  of  twins  one  may  be  achondroplasic  and  the  other 
normal.  Certain  species  of  animals,  such  as  dachshunds  and  Ancon  sheep,  have 
been  regarded  as  examples  of  achondroplasia  fixed  by  inheritance.  But  the  "  bull- 
dog "  calves  also  described  as  achondroplasic  have  been  shown  by  Seligmann  to 
be  cretins.  It  is  often  stated  that  the  disease  is  more  frequent  in  females  than  in 
males,  and  of  Kassowitz's  collection  of  29  cases  4  only  were  males  ;  but  in  100  other 
collected  cases  I  found  53  males  and  17  females. 
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Pathogeny. — From  a  Mendelian  point  of  view  there  is  a  loss  of  the  deter- 
minants, in  part,  which  govern  the  length  of  the  bones  developing  in  early  endo- 
chondral ossification — namely,  those  of  the  limbs,  the  ossa  innominata,  the  ribs, 
and  the  basi-occipital  (Berry  Hart).  Endochondral  ossification  occurs  after  the 
sixth  month  of  intra-uterine  life,  and  the  bones  thus  laid  down — viz.,  the  vertebrae, 
carpus,  tarsus,  sternum,  patellae,  and  costal  cartilages — are  unaffected.  It  has 
therefore  been  thought  that  the  disease  runs  its  course  between  the  third  and 
sixth  months  of  intra-uterine  life.  Various  hypotheses  have  been  propounded.  It 
has  been  thought,  that  the  condition  is  a  sudden  alteration  in  type  of  the  species — 
a  reversion  to  the  ancient  pygmies  (Apert).  Several  writers  have  considered  that 
achondroplasia  is  the  outcome  of  a  maternal  toxaemia,  which  acts  on  cartilage 
either  directly,  or  indirectly  through  the  ductless  glands,  such  as  the  thymus  or 
thyroid,  or  through  the  nervous  system.   Shattock  regarded  it  as  a  paracretinoid  state. 

There  is  no  evidence  that  the  condition  is  determined  by  tuberculosis,  syphilis, 
alcoholism,  or  consanguinity  in  the  parents.  Disease  of  the  placenta  has  been 
recorded  in  a  few  instances,  and  it  has  been  argued  that  achondroplasia  is  due  to 
high  amniotic  pressure  (Jansen),  but  this  has  not  been  proved.  The  disease  is 
not  absolutely  congenital,  for  it  may  advance  after  birth,  and  in  rare  instances 
it  has  been  noticed  to  begin  after  birth  (Schorr).  The  relation  of  the  disease  to 
rickets  has  been  much  discussed,  and  formerly  the  condition  was  called  foetal  rickets. 

Morbid  Anatomy. — (1)  In  stillborn  achondroplasics  the  long  bones  (except 
the  clavicles,  which  are  usually  normal),  especially  the  humerus,  femur,  tibia,  and 
ulna,  are  shortened,  sometimes  to  half  their  normal  length  ;  the  shafts  are  firm, 
show  excess  of  periosteal  bone,  and  instead  of  being  smooth  present  prominent  ridges 
for  the  attachment  of  muscles.  The  normal  curves  of  the  bones  are  exaggerated, 
and  symmetrically  so.  The  diameter  of  the  bones  is  about  normal,  but  the  medul- 
lary canal  may  be  obliterated.  The  epiphyses  are  of  normal  size  (Dixon),  but  the 
shortening  of  the  shaft  produces  a  striking  deformity,  which  has  been  compared 
to  an  hour-glass  (Emerson).  They  are  unusually  vascular,  and  may  be  soft.  The 
diaphyses  of  the  long  bones  are  expanded  at  their  ends,  and  fit  in  a  cuplike  manner 
over  the  heads  of  the  epiphyses  ;  this  accounts  also  for  the  beading  of  the  ribs. 

The  skull  is  enlarged,  suggesting  hydrocephalus,  the  fontanelles  may  be  widely 
open,  and  there  are  bosses  on  the  frontal  and  parietal  bones.  The  most  important 
change  is  synostosis  of  the  basisphenoid  and  occipital,  which  leads  to  shortening 
of  the  base  of  the  skull  and  to  a  rigid,  funnel-shaped  foramen  magnum.  The  viscera 
and  the  thymus  and  thyroid  do  not  show  any  constant  changes.  Hydramnios  may 
occur.     The  skin  may  be  thickened. 

(2)  In  older  achondroplasics  the  changes  are  on  the  same  lines  as  in  the  newly- 
born.  The  long  bones  of  the  limbs,  especially  the  humerus,  are  very  short,  but  the 
clavicle  is  as  long  as  the  radius.  The  scapula  is  dwarfed,  and  the  glenoid  fossa  is 
proportionately  too  small  for  the  head  of  the  humerus.  Two  groups  of  cases  have 
been  described  on  the  basis  of  the  state  of  the  epiphysis  :  (a)  Those  in  which  union 
with  the  shaft  is  much  delayed,  so  that  it  is  still  ununited  in  middle  life  ;  (6)  those 
in  which  ossification  is  unduly  advanced.  But  in  both  instances  dwarfing  of  the 
bones  results.  The  sacral  promontory  projects  into  the  pelvis  and  narrows  the 
true  conjugate,  which  is  seldom  more  than  2|  inches. 

Morbid  Histology. — The  microscopical  changes  in  the  epiphyseal  cartilages 
are  the  diagnostic  feature  of  the  condition.     There  is  aplasia  of  chondral  ossification. 


Fig.  154. — Drawing  of  Skeleton  of  Achondeoplasic  Infant,  Long  in  St.  George's 
Hospital  Museum.     No  History. 

Notice  the  trident  hands  and  the  shortening  of  the  long  bones,  except  the  clavicles,  which 

are  normal. 
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The  cartilage  is  strikingly  abnormal,  the  cells  are  few  and  irregular,  and  the  intra- 
cellular substance  fibrous  or  fibrillar.  The  cartilage  is  vascular,  and  is  vacuolated 
by  the  numerous  vessels.  A  most  important  change  is  the  presence  of  a  trans- 
verse layer  of  vascular  fibrous  tissue  which  passes  in  from  the  periosteum  and  divides 
the  zone  of  ossifying  cartilage  from  the  remainder  of  the  epiphyseal  plate.  Kauf- 
mann  describes  three  forms  of  achondroplasia  :  (1)  Hypoplastic,  in  which  prolifera- 
tion of  the  cartilage  cells  is  diminished  and  their  columnar  arrangement  defective, 
the  epiphyses  being  of  normal  size  ;  (2)  hyperplastic,  with  excessive  proliferation 
of  the  cartilage  cells  and  defect  in  their  columnar  arrangement,  the  epiphyses 
being  enlarged  ;  (3)  malacica,  with  softening  of  the  cartilage,  defective  columnar 
arrangement  of  the  cells,  and  a  gelatinous  and  vascular  matrix. 

Clinical  Picture. — The  most  striking  feature  is  the  contrast  between  the 
stunted  limbs  and  the  trunk,  which  is  normal  in  length,  though  narrow.    Hence 

the  shortness  of  the  body  as  a  whole  is  not  so  obvious 
in  the  sitting  posture.  The  hands  may  not  extend 
below  the  great  trochanters,  and,  from  the  shortness 
of  the  lower  extremities,  the  subjects  can  often  when 
standing  stoop  down  and  kiss  their  toes.  The  shorten- 
ing of  the  limbs  (micromelia)  is  greater  in  the  proximal 
segment  (for  example,  the  upper  arm)  than  in  the 
distal  segment  (such  as  the  forearm) ;  this  is  spoken  of 
as  "  rhizomelic  micromelia."  There  may  be  furrows 
around  the  limbs,  as  if  the  soft  parts  were  too  large 
for  the  bones,  and  the  transverse  diameter  of  a  seg- 
ment may  almost  equal  its  length.  The  muscles  of 
the  limbs  are  well  developed,  the  strength  is  often 
above  the  average,  and  the  subjects  resemble  small 
athletes.  In  the  erect  position  the  buttocks  are 
prominent,  and  there  is  lordosis  ;  the  gait  is  waddling, 
and  walking  is  often  a  late  accomplishment.  The  long 
bones,  which  are  stunted  and  thick,  may 
show  sharp  curves  at  the  junctions  of  the 
shaft  and  epiphyses.  The  head  of  the  fibula 
is  much  nearer  to  the  knee-joint  than  nor- 
mal :  this  is  a  persistence  of  the  normal 
condition  of  the  eighth  month  of  intra- 
uterine life.  In  some  cases  extension  at 
the  elbow  is  restricted  (Turner),  in  others  there  is  hypotonia.  The  hands  are 
broad  and  very  short,  and  the  fingers,  which  are  also  short,  thick,  and  somewhat 
conical,  diverge  from  each  other,  the  index  and  middle  fingers  being  deflected  to 
the  radial  side,  and  the  ring  and  little  fingers  to  the  ulnar.  This  appears  to  be  due 
to  enlargement  of  the  heads  of  the  proximal  phalanges.  This  condition,  which 
recalls  the  spokes  of  a  wheel,  has  been  called  the  "  trident  hand,"  and  compared 
by  Thomson  to  the  shape  of  the  hand  in  some  gorillas.  In  some  cases  the  fourth 
digits  are  much  shortened,  as  the  result  of  dwarfing  of  the  fourth  metacarpals  and 
metatarsals,  but  this  localized  dyschondroplasia  (Eobin  and  Weil)  is  not  peculiar  to 
achondroplasia  (Chevallier). 

The  head  is  brachycephalic,  relatively  large,  and  the  frontal  region  bulbous  ; 
the  chin  and  lower  jaw  are  well  developed,  and  the  lips  are  thick,  but  the  face  is 


Fig.   165. 
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small  and  the  root  of  the  nose  depressed.  At  birth  the  face  has  a  cretinoid  aspect, 
but  it  is  that  of  an  adult,  not  of  an  infant,  cretin.  The  tongue  often  projects  from 
the  mouth  at  birth,  but  this  is  not  noticeable  later. 

Dentition  begins  at  the  normal  time.  Mentally  achondroplasics  are  generally 
well  up  to  the  average,  but  in  some  instances  a  form  of  mental  weakness,  which  is 
peculiar  in  being  accompanied  by  love  of  relations,  has  been  described  (Zosin): 
Secondary  sexual  characters  develop  normally,  or  even  rather  early.  Sexual 
activity  is  considerable  in  adult  achondroplasics  ;  Caesarian  section  has  been  per- 
formed four  times  on  the  same  achondroplasic  woman  (Friihinsholz  and  Michel)} 
Affected  girls  are  often  obese,  but  boys  are  rarely  so.  The  abdomen  is  prominent, 
and,  owing  to  the  shortness  of  the  legs,  the  umbilicus  is  below  the  middle  point  of 
the  body.    Inguinal  hernia  is  not  uncommon. 

Prognosis. — Many  achondroplasics  are  stillborn,  dying  at  the  eighth  month  of 
intra-uterine  life.  A  considerable  number  are  born  prematurely,  and  die  soon 
afterwards,  death  being  probably  in  most  instances  connected  with  the  narrow, 
rigid  foramen  magnum  and  the  resulting  pressure  on  the  spinal  cord.  From  general 
oedema  or  ascites  there  may  be  great  difficulty  in  the  birth  of  achondroplasic 
infants.  In  achondroplasic  mothers  the  difficulty  of  delivery  may  lead  to  the 
death  of  the  offspring.  When  the  achondroplasic  survives  the  first  year  of  extra- 
uterine life,  the  disease  does  not  shorten  life,  except  in  pregnant  women.  The 
prognosis  as  to  growth  is  bad  ;  the  height  is  not  likely  to  exceed  4 J  feet. 

Diagnosis  can  be  made  at  a  glance  by  recognizing  that  the  dwarf  has  a  trunk 
of  normal  dimensions  with  extremely  short  limbs  (micromelia). 

Differential  Diagnosis — From  Cretinism. — In  a  true  cretin  there  are  no 
marked  facial  changes  at  birth,  no  prominence  of  the  buttocks,  and  no  want  of 
proportion  between  the  trunk  and  the  limbs.  In  achondroplasics  the  thyroid  is 
usually  palpable,  there  are  no  supraclavicular  pads  of  fat,  and  in  older  ones  the 
mental  and  sexual  characteristics  are  normal. 

Rickets. — Achondroplasics  cut  their  teeth  normally,  their  general  health  is  good, 
and  they  do  not  present  any  rickety  deformities.  But  it  must  be  remembered 
that  rickets  may  complicate  achondroplasia.  Dwarfs  are  small  in  all  dimensions, 
and  their  proportions  are  normal  ;  achondroplasics  are  deformed  dwarfs,  the  limbs 
being  unduly  short  as  compared  with  the  trunk.  This  same  difference  holds  good 
between  achondroplasia  and  the  various  forms  of  infantilism,  and  it  is  generally 
possible  to  find  a  cause  for  the  infantilism. 

In  osteogenesis  imperfecta  the  distortions  of  the  long  bones  occur  in  the  shafts 
and  not  at  the  epiphyses,  as  in  achondroplasia,  and  there  are  multiple  fractures. 
In  osteogenesis  imperfecta  the  ossification  of  the  membrane  bones  of  the  cranial 
vault  is  delayed  and  deficient,  whereas  in  achondroplasia  it  is  normal. 

Inflammation  of  the  epiphyseal  plate,  due  to  various  causes,  may  arrest  the 
growth  of  a  long  bone,  and  so  imitate  achondroplasia,  but  this  change  would  be 
confined  to  one,  or  at  most  very  few,  of  the  bones,  and  so  be  easily  distinguished 
from  achondroplasia. 

The  Mongolian  idiot  has  the  characteristic  oblique  palpebral  fissures,  red  cheeks, 
and  idiotic  expression. 

Mery  and  Babonneix  described  as  hyperchondroplasia,  or  the  converse  of 
achondroplasia,  the  changes  of  elongation  and  thinning  of  the  long  bones  of  the 
extremities.    Skiagrams  showed  that  the  epiphyseal  cartilages  were  perhaps  more 
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developed  than  normally.     Marfan  tad  previously  described  this  case,  apparently 
unique,  as  one  of  "  dolichostenomelia." 

Treatment  is  of  no  use.     Thyroid  extract  has  been  tried,  but  without  benefit. 
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HEREDITARY  CLEIDO-CRANIAL  DYSOSTOSIS. 

This  condition  was  first  described  by  Sir  T.  Barlow  in  1883,  but  did  not  attract 
any  attention  until  Marie  and  Sainton  gave  it  the  above  name  in  1898.  In  1905 
Villaret  and  Francoz  tabulated  forty-five  cases,  and  in  1910  Fitzwilliams  analyzed 
sixty  cases. 

Definition. — Congenital  absence  or  imperfect  development  of  the  clavicles, 
with  deficient  and  defective  ossification  of  the  vault  of  the  cranium. 

^Etiology. — It  is  often  hereditary,  and  several  members  of  a  family  may 
suffer  ;  thus,  in  Fitzwilliams's  series  eight  families  provided  thirty-one  examples, 
and  in  the  family  described  by  Heinecke  seven  members  were  affected  ;  but  it 
is  rarely  seen  in  more  than  two  generations.  Incomplete  forms  occur,  especially 
in  affected  families.  It  can  be  transmitted  both  by  the  mothers  and  by  the  fathers. 
Sex  does  not  exert  any  influence  :  in  fifty-four  cases  there  were  twenty-eight  females 
and  twenty-six  males  (Fitzwilliams). 

It  has  been  suggested  that  consanguinity  of  the  parents,  tuberculosis,  syphilis, 
rickets,  and  various  infections  or  intoxications,  may  be  responsible  for  the  condi- 
tion, but  there  is  no  convincing  evidence  in  support  of  any  of  these  causes.  The 
developmental  defect  begins  early  (second  month)  in  foetal  life.  It  has  been  sug- 
gested that  it  is  a  partial  and  hereditary  variety  of  osteogenesis  imperfecta  (Durante). 

Pathogeny. — Nothing  is  really  known,  but  several  hypotheses  have  been  put 
forward.  It  has  been  thought  (1)  that  the  causal  factor  of  the  maldevelopment 
of  the  membranous  bones  is  deficiency  in  some  chemical  constituent  (Fitzwilliams) ; 
(2)  that  the  condition  is  a  reversion  to  the  type  of  animals  without  clavicles,  such 
as  the  cetaceans,  or  to  the  type  of  animals  with  rudimentary  clavicles,  such  as  the 
carnivora  ;  (3)  that  it  is  an  example  of  an  abrupt  variation  in  the  human  type 
termed  "  mutation  "  by  Vries. 
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Morbid  Anatomy — Clavicles. — Both  may  be  completely  absent  (six  out  of  sixty 
cases) ;  it  is  very  rare  for  one  clavicle  only  to  be  absent  or  deficient.  More  often  the 
sternal  end  is  present  and  the  rest  of  the  clavicle  is  absent,  the  sternal  end  having 
a  ligament  attached  to  it  which  is  thought  to  be  the  costo-coracoid  membrane. 
In  very  rare  instances  the  sternal  portion  is  absent  and  the  acromial  end  present. 
In  a  considerable  number  of  cases  the  sternal  and  acromial  ends  of  the  clavicle 
are  both  present  but  not  united,  so  that  there  is  a  congenital  pseudo-arthrosis. 
The  condition  of  the  muscles  attached  to  the  clavicle — the  subclavius,  the 
sterno-cleido-mastoid,  the  trapezius,  pectoralis 
major,  and  deltoid — naturally  varies  with  the 
state  of  development  of  the  clavicle  ;  thus 
the  clavicular  portion  of  the  trapezius  is  often 
absent. 

The  Skull. — The  defective  development  of 
the  membrane  bones  leads  to  large  anterior  and 
posterior  fontanelles  or  to  the  presence  of  one 
large  fontanelle.  Closure  is  long  delayed,  and, 
though  usually  complete  at  the  age  of  twenty, 
may  not  occur  at  all.  The  biparietal  diameter 
is  increased,  and  the  vertical  and  fronto-occipital 
diameters  are  diminished.  Apparently,  as  the 
result  of  an  attempt  to  compensate  for  the 
deficient  ossification,  bosses  are  formed  over  the 
frontal,  parietal,  and  occipital  bones — three  on 
each  side,  so  as  to  produce  a  hot-cross-bun  or 
natiform  skull.  The  growth  of  the  superior 
maxillae  is  interfered  with  and  the  palate  is 
highly  arched  and  sometimes  cleft.  This  stunt- 
ing of  the  facial  bones  is  secondary  to  mal- 
development  of  the  cartilaginous  base  of  the 
skull  (Fitzwilliams).  The  frontal  sinuses  are 
exaggerated,  whereas  the  sinuses  of  the  face 
are  diminished  in  size.  According  to  Mouchet, 
anomalies  of  the  teeth  are  almost  constant ;  the 
first  dentition  is  delayed,  and  often  persists  to 
the  twelfth  year ;  some  teeth,  especially  the 
upper  incisors,  are  missing ;  the  teeth  are  small,  irregular,  badly  embedded  and 
become  carious  early  and  rapidly. 

Other  bony  deformities,  such  as  skoliosis,  lordosis,  kyphosis,  defects  in  the 
shape  of  the  sternum,  and  dwarfing  of  the  little  finger,  may  be  present. 

Clinical  Features. — The  patients,  who  are  usually  short  in  stature,  are  often 
unaware  of  their  deformity,  which  is  naturally  much  more  obvious  in  thin  than  in 
fat  subjects.  Their  undue  mobility  allows  the  shoulders  to  be  brought  in  contact 
under  the  chin. 

The  head  is  enlarged,  the  forehead  bulging,  with  a  depression  between  the 
frontal  bosses,  but  the  face  is  small ;  the  supra-orbital  ridges  are  prominent,  and 
from  depression  of  the  roof  of  the  orbit  there  may  be  some  exophthalmos,  so  that 
the  general  aspect  resembles  that  of  slight  hydrocephalus.  As  a  rule  the  mental 
faculties  are  normal  and  the  general  health  good. 


Fig.  156. — Boy  with  Heeeditaey 
Cleidocranial  Dysostosis  (  Vil- 

LAKET   AND    FrANCOz). 
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Incomplete  forms  of  the  condition  are  not  uncommon. 

Diagnosis. — This  depends  on  the  association  of  defective  development  of  the 
skull  bones  formed  in  membrane,  and  of  the  clavicles.  It  must  be  distinguished 
from  intra-uterine  fracture  of  the  clavicle. 

No  Treatment  is  necessary. 
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CONGENITAL  ELEVATION  OF  THE  SCAPULA. 

Synonym. — Sprengel's  deformity. 

Of  this  condition,  described  by  Sprengel  in  1891,  there  are  more  than  a  hundred 
examples  on  record,  but  the  cases  described  under  this  heading  are  not  all  of  the 
same  nature. 

jEtiology. — Sprengel's  view  that  the  condition  is  mechanical  and  due  to  pro- 
longed fixation  of  the  arm  behind  the  foetus's  back  in  utero,  on  account  of  a  de- 
ficiency in  the  amount  of  amniotic  fluid,  is  no  longer  accepted,  for  in  many  eases 
the  quantity  of  amniotic  fluid  has  been  normal.  It  has  been  thought  to  be  due 
to  injury  during  labour,  or  to  muscular  defects,  especially  absence  of  the  lower 
part  of  the  trapezius  which  allows  the  upper  fibres  of  the  muscle  to  elevate  the 
scapula.  This  defect,  however,  is  not  constant.  Another  view  is  that  the  scapula 
is  malformed  and  abnormally  situated  as  a  result  of  a  congenital  malformation 
involving  the  cervico-scapular  region  and  upper  ribs,  the  scapula  retaining  its 
foetal  position  in  the  neck.  In  some  instances,  as  first  recorded  by  Willett  and 
Walsham  in  1883,  the  vertebral  border  of  the  scapula  is  united  to  the  spine  of  the 
seventh  cervical  or  first  dorsal  vertebra  by  a  bridge  of  bone  or  rod  of  cartilage, 
which  has  been  regarded  as  a  reversion  to  the  suprascapular  bone  of  lower  verte- 
brates. In  favour  of  the  view  that  elevation  of  the  scapula  is  a  congenital  mal- 
formation due  to  errors  in  segmentation  of  the  mesoblast  is  the  occasional  presence 
of  other  abnormalities,  such  as  fusion  or  suppression  of  ribs,  absence  of  half  a 
vertebra  or  of  a  whole  or  more  vertebrae,  polydactylism,  suppression  of  the  radius 
and  of  the  corresponding  thumb  (Fairbank),  hydrocephalus  (Nageotte-Wilbouche- 
witch),  talipes,  torticollis,  local  hypertrichosis  (Greig),  idiopathic  dilatation  of  the 
colon  (Boyd). 

Clinical  Picture. — The  deformity  is  usually  unilateral,  though  it  has  been 
found  symmetrica],  and  is  commoner  on  the  right  side  and  in  girls.  The  scapula 
is  raised,  small,  and  its  inferior  angle  nearer  to  the  spine.  In  cases  with  a  bony 
bridge  between  the  scapula  and  the  spine  the  arm  cannot  be  raised  above  the  right 
angle  owing  to  the  restriction  of  the  movements  of  the  scapula.  There  may  be 
some  skoliosis. 

Diagnosis. — Congenital  elevation  of  the  scapula  must  be  distinguished  from 
elevation  of  the  shoulder  which  may  be  due  to  various  acquired  factors,  such  as 
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skoliosis  or  caries  of  the  spine.  Tic  of  the  rhomboid  muscles  may  elevate  the 
shoulder,  and  as  the  result  of  paralysis  of  the  shoulder  muscles — for  example,  that 
due  to  birth  palsies — the  other  shoulder  may  appear  to  be  elevated. 

Treatment  is  hardly  necessary,  but  exercises,  massage,  and  surgical  inter- 
ference, such  as  division  of  shortened  muscles  or  removal  of  bony  bridges,  have  been 
recommended. 
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FRAGILITAS  OSSIUM. 

Introduction. — Fractures  on  slight  provocation  occur  in  children  in  various 
conditions,  such  as  rickets,  inherited  syphilis,  scurvy,  and  new  growth.  The  titles 
"  fragilitas  ossium  "  and  "  osteopsathyrosis  "  (Lobstein,  1833)  are  restricted  to 
cases  in  which  multiple  fractures  without  any  obvious  cause,  either  exciting  or 
underlying,  constitute  the  disease.  The  nomenclature  of  these  cases  is  confusing, 
and  it  appears  more  satisfactory  to  describe  two  groups  :  (1)  Osteogenesis  imper- 
fecta, in  which  fractures  are  primary  and  deformities  and  bending  secondary  ; 
and  (2)  mollities  ossium,  in  which  softening  is  the  primary  and  fractures  the 
secondary  features,  than  to  include  them  in  one  category. 

1.  Osteogenesis   Imperfecta. 

Synonyms. — Idiopathic  osteopsathyrosis  ;  Annular  rickets  ;  Periosteal  dysplasia 
(Durante) ;  Periosteal  aplasia. 

Definition. — A  rare  condition  in  which  multiple  fractures  occur  in  intra- 
uterine or  infantile  life. 

As  various  conditions  have  been  grouped  under  this  heading,  great  confusion 
has  resulted.  In  some  cases  thus  described  the  bones  are  soft  and  pliable  so  that 
they  can  readily  be  bent  (congenital  osteomalacia) ;  in  others  the  shafts  of  the  long 
bones  are  composed  of  alternate  segments  of  cartilage  and  bone  ;  and  in  others 
the  bones  are  brittle  and  fracture  easily.  The  description  here  will  be  confined 
to  the  cases  showing  multiple  fractures.  In  the  past  it  was  thought  that  osteo- 
genesis imperfecta  was  incompatible  with  extra-uterine  life,  and  the  cases  which 
survived  and  continued  to  show  multiple  fractures  were  called  by  some  other  name 
—fragilitas  ossium  or  idiopathic  osteopsathyrosis.  To  cases  commencing  in  late 
childhood  the  title  "  osteogenesis  imperfecta  tarda  "  has  been  applied  by  Looser. 
The  name  "  osteogenesis  imperfecta  "  was  introduced  by  Vrolich  in  1849  ;  and  the 
masses  of  callus  round  the  fractures  give  rise  to  the  title  "  annular  rickets."  In 
1897  Griffith  collected  67  cases,  and  in  1906  Lovett  and  Nichols  estimated  the 
published  cases  at  130. 

^Etiology. — Griffith  estimated  that  the  condition  was  hereditary  in  27  per 
cent,  of  the  cases.     It  may  be  met  with  in  several  members  of  the  same  family 
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without  any  hereditary  history.  Like  hereditary  cleido -cranial  dysostosis,  it  is 
a  congenital  disturbance  of  the  periosteum  ;  and  Durante  considers  that  they  are 
variants  of  the  same  process. 

Morbid  Anatomy. — The  shafts  of  the  bones  are  short  and  thick,  and,  as  the 
result  of  past  fracture,  may  show  deformities  or  annular  thickenings  due  to  rings 
of  callus.  The  periosteum  is  thickened  and  adherent  to  the  shaft  of  the  bone, 
which  has  not  any  proper  outer  layer  of  compact  bone.  The  periosteum  of  the 
long  bones  produces  little  true  bone,  but  gives  rise  to  a  considerable  formation 
of  cartilage  and  connective  tissue,  whereas  in  achondroplasia  it  is  the  car- 
tilaginous formation  of  bone  at  the  epiphyses  which  is  at  fault.  The  essential 
fault  appears  to  be  that  the  perichondrium  of  early  festal  life  does  not  undergo 
the  normal  metaplasia  into  the  periosteum  of  the  long  bones.  There  is  either 
a  lack  of  the  proper  stimulus  to  this  hyperplasia  or  an  unknown  inhibitory  force 
acting  on  the  osteogenetic  tissues  (Klotz).  In  one  case  the  suprarenals  were 
small  (Lovett  and  Nichols)  In  an  infant  dying  at  birth  the  placenta  was  fibrous 
and  showed  areas  of  calcification  (Klotz). 

Clinical  Picture. — As  many  as  100  fractures  have  been  seen  in  a  new-born 
child  (Klotz).  In  Chaussier's  case  there  were  113  fractures,  70  of  which  were  in 
the  ribs.  The  fractures  occur  suddenly  in  children,  previously  healthy,  as  the  result 
of  insufficient  causes,  such  as  muscular  exertion.  The  fractures  may  be  incom- 
plete or  greenstick,  may  involve  the  shaft,  or  occur  at  the  junction  of  the  shaft 
and  epiphysis.  As  the  causal  injuries  are  usually  slight,  compound  fractures 
are  rare. 

The  fractures,  which  are  usually  in  the  long  bones  and  ribs,  unite  rapidly,  first 
by  fibrous  tissue,  which  may  become  calcified  but  not  ossified  ;  the  amount  of 
callus  varies  much.  Deformity,  however,  is  prone  to  occur  as  the  result  of  union  ; 
for  the  fractures,  being  due  to  very  slight  injury,  are  less  painful  than  in  health, 
and  may  therefore,  especially  when  numerous,  escape  medical  attention. 

Apart  from  the  deformities  due  to  faulty  union  of  the  fractures,  mollities  ossium 
may  supervene,  so  that  the  bones  bend  and  thus  imitate  the  changes  in  rickets. 
There  is  frequently  deficient  ossification  of  the  bones  of  the  vault  of  the  skull ; 
and  other  developmental  defects,  such  as  spina  bifida  and  club-foot,  may  exist. 
Electrical  examination  of  the  muscles  shows  a  diminished  response  to  the  faradic 
current,  and  the  reaction  of  degeneration  with  the  galvanic  current  (Larat). 

Prognosis. — When  fractures  are  present  at  birth,  the  infant,  if  not  stillborn, 
will  probably  die  soon  ;  but  in  cases  in  which  fractures  do  not  occur  until  some 
years  have  elapsed  there  is  little  danger  to  life,  although  there  may  be  much 
deformity. 

Diagnosis  is  based  on  the  presence  of  fractures  at  birth,  or  their  occurrence 
soon  afterwards  on  inadequate  provocation.  It  is  inadvisable  to  elicit  crepitus, 
as  fresh  fractures  may  thus  be  induced. 

From  rickets,  osteogenesis  imperfecta  differs  in  the  absence  of  beading  of  the 
ribs,  enlargement  of  the  epiphyses,  and  of  the  nervous  and  visceral  symptoms. 

From  separation  of  the  epiphysis  in  congenital  syphilis  the  diagnosis  depends 
on  the  position  of  the  fracture,  which  can  be  best  seen  by  skiagraphy.  Multiple 
fractures  in  rare  instances  occur  in  syphilitic  infants  (vide  p.  928). 

From  achondroplasia  (vide  p.  917). 
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Treatment. — Fractures  should  be  treated  in  the  ordinary  way ;  and  when 
union  has  occurred,  massage  to  obviate  muscular  atrophy  should  be  employed. 
No  benefit  has  followed  the  use  of  thyroid  extract,  calcium  salts,  or  cod-liver-oil. 
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2.  Mollilies  Ossium. 
Synonym. — Osteomalacia. 

Definition. — Spontaneous  softening  of  bone  resembling  that  seen  in  adult 
females. 

The  bending  of  the  bones  so  characteristic  of  rickets  must  always  be  excluded 
before  admitting  a  case  to  be  one  of  mollities  ossium.  Some  doubt  as  to  the  exist- 
ence of  mollities  ossium  in  children  has  been  expressed  (Ziegler)  ;  but  cases  have 
been  recorded  by  Rehn  and  von  Recklinghausen,  Davies-Colley,  Meslay,  Dent, 
Siegert,  Broca,  and  others. 

^Etiology. — In  adults  the  disease  is  almost  confined  to  females,  but  this  is  not 
so  absolute  in  the  case  of  children,  among  whom  it  is  rare,  for  Hutinel  and  Tixier 
refer  to  twelve  cases  only.  It  is  not  hereditary,  but  more  than  one  case  may  occur 
in  the  same  family  (Broca). 

Pathogeny. — The  hypothesis  of  excessive  internal  secretion  of  the  ovary, 
causing  hypersemia  of  the  periosteum  and  decalcification,  which  has  been  evoked 
to  explain  the  disease  in  women,  appears  improbable  in  the  case  of  children.  It 
has  been  ascribed  to  adrenal  insufficiency,  mainly  on  the  evidence  that  adrenalin 
has  benefited  the  patients  (Bossi). 

Evidence  has  been  brought  forward  to  show  that  in  children  between  ten  and 
fifteen  years  mollities  ossium  may  follow  infectious  diseases,  such  as  scarlet  fever 
and  hooping-cough,  and  that  this  softening,  which  causes  permanent  deformity, 
may  pass  off  and  the  bones  become  rigid.  The  softening  may  be  due  to  the  local 
action  on  the  bones  of  infective  micro-organisms  (Dent).  Osteomalacia  of  tuber- 
culous origin  has  also  been  described  (Poncet  and  Leriche).  This  softening  may 
occur  in  patients  who  had  rickets  earlier  in  life  and  had  recovered.  It  seems 
probable,  therefore,  that  some  cases  described  as  late  rickets  are  examples  of 
mollities  ossium. 

Morbid  Anatomy. — The  periosteum  is  thickened,  the  underlying  bone  is  soft, 
and  the  medullary  cavity  is  enlarged,  so  that  the  bones  become  very  thin,  and  can 
be  readily  cut  with  a  knife.  The  specific  gravity  of  the  bones  is  diminished. 
There  is  a  rarefying  ostitis  with  decalcification  of  the  bone.  The  joints  and 
articular  surfaces  are  normal. 

Clinical  Picture. — The  onset  is  gradual ;  pain  always  appears  early,  and  may 
involve  the  whole  skeleton,  but  is  specially  severe  in  the  lower  limbs.  The  pain 
is  aggravated  by  pressure  and  exercise,  and  there  is  excessive  fatigue  on  slight 
exertion.     The  bones  bend,  and  may  do  so  to  an  extraordinary  extent.     When 
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these  deformities  have  appeared,  fractures  occur  very  readily.  Skiagraphy  shows 
that  the  shafts  of  the  bones  are  unduly  translucent  and  the  medullary  canal  large. 
Diagnosis. — Osteogenesis  imperfecta  and  mollities  ossium  may  both  show 
fractures  and  bending  of  the  bones  ;  but  in  osteogenesis  imperfecta  multiple  frac- 
tures occur  in  utero  or  soon  after  birth,  and  may  be  followed  by  some  deformity  of 
the  bones  ;  whereas  in  mollities  ossium,  which  is  an  acquired  disease,  the  bones, 
previously  healthy,  soften,  bend,  and  then  fractures  may  occur.  Mollities  ossium 
may  supervene  in  a  case  which  begins  as  osteogenesis  imperfecta.  This  is  explained 
by  Hastings  Gilford's  view  that  "  any  organ  or  tissue  affected  with  infantilism 
is  prone  to  premature  degeneration  or  senilism.  Hence  osteogenesis  imperfecta 
(infantilism)  is  liable  to  be  followed  by  osteomalacia  (senilism)  or  osteitis  deformans 
(senilism)."  It  is  doubtful  if  mollities  ossium  occurs  in  infants,  and  there  is  prac- 
tically no  way  of  differentiating  severe  rickets  with  extreme  bony  softening  in 
infants  from  mollities.  Late  rickets,  which  is  rare,  resembles  mollities,  but  in 
the  former  disease  the  bending  is  not  so  extreme  as  in  mollities. 

Treatment. — The  patients  should,  obviously,  be  protected  from  all  causes 
which  favour  fracture,  and  are  therefore  safest  in  bed.  The  general  health  should 
be  maintained  by  fresh  air,  good  food,  and  cod-liver-oil  and  calcium  hypophos- 
phites  may  be  given.  Phosphorus,  subcutaneous  injections  of  adrenalin,  and 
chloroform  anaesthesia,  are  stated  to  have  given  good  results  in  some,  cases,  but  they 
may  fail. 
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TUBERCULOUS  DISEASE  OF  BONES  AND  JOINTS. 

As  tuberculosis  specially  attacks  the  cancellous  tissue  of  bone,  and  thence 
readily  spreads  to  the  adjacent  joints,  and,  further,  since  tuberculous  disease  of 
joints  is  usually  secondary  to  disease  of  the  adjacent  bones,  the  two  conditions 
are  closely  related,  and  will  be  considered  together. 

Although  tuberculosis  in  bones  and  joints  usually  appears  to  be  primary  during 
life,  it  is  really  secondary  to  some  focus,  often  of  small  size,  the  bacilli  being  con- 
veyed by  the  blood-stream.  Injury,  by  reducing  the  local  resistance  of  a  bone, 
favours  the  growth  of  tubercle  bacilli.  According  to  most  of  the  available 
evidence  the  bacilli  of  bone  disease  are  of  the  human  and  not  of  the  bovine  form, 
but  out  of  seventy  cases  of  tuberculosis  of  bones  (thirty-one)  and  of  joints 
(thirty-nine)  of  children  in  Edinburgh,  forty-one,  or  58  per  cent.,  were  due 
to  the  bovine  form,  twenty -six  to  the  human  form  and  three  to  both  forms  (Fraser). 
Tuberculosis  of  bone  is  rare  in  the  first  three  months  of  life.  The  favourite  sites 
of  tuberculosis  of  bone  are  the  vertebrae,  the  ends  of  the  long  bones,  the  tarsus, 
carpus,  ribs,  and  sometimes  the  skull.  It  has  been  estimated  that  a  third  of  the 
cases  in  children  occur  in  the  spine,  another  third  in  the  hip,  and  then  with  decreasing 
frequency  in  the  knee,  ankle,  elbow,  shoulder. 
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Tuberculous  Dactylitis. — The  metacarpals  and  phalanges  are  enlarged,  spindle- 
shaped,  and  tender  from  the  presence  of  caseous  material  in  the  interior  of  the 
bones.  The  lesions  are  multiple.  The  shafts  of  the  bones  become  thinned  and  ex- 
panded (spina  ventosa),  and  the  caseous  material  may  soften  into  an  abscess  and 
perforate,  thus  setting  up  some  periostitis.  The  appearances  must  be  distinguished 
from  those  of  syphilitic  dactylitis  and  of  multiple  enchondroma. 

Tuberculous  Osteo-periostitis  of  the  frontal,  parietal,  and  occipital  bones  may 
occur.  Eeber  has  collected  one  hundred  and  fifty-eight  cases.  It  may  occupy  the 
centres  of  ossification,  and  so  imitate  syphilis,  especially  in  the  absence  of  bony 
lesions  elsewhere.  There  may  be  numerous  soft  nodes  on  the  cranial  bones  ;  as 
many  as  twenty-nine  have  been  recorded  (Menard  and  Bufnoir).  Tuberculous  nodes 
on  the  skull  may  coexist  with  lesions  of  the  long  bones,  caseous  tubercles  in  the 
viscera,  and  widespread  tuberculosis. 

Tuberculous  Spondylitis  (Synonyms  :  Spinal  Caries ;  Pott's  Disease). — Tuberculous 
disease  of  the  vertebrae  attacks  the  cancellous  tissue  of  the  bodies  and  destroys 
the  bone,  with  the  production  of  caseous  material.  It  is  most  frequent  in  the  lower 
dorsal  and  rarest  in  the  cervical  regions.  As  the  arches  and  spines  commonly 
remain,  even  when  the  bodies  of  several  vertebra  have  been  destroyed,  the  onset 
of  kyphosis  is  gradual ;  evidence  of  pressure  on  the  spinal  cord  is  much  less  promi- 
nent than  in  fracture  dislocation,  and  is  due  to  the  pressure  of  an  abscess. 

The  Symptoms  vary  very  considerably  according  to  the  position  of  the  lesion, 
and  may  be  misinterpreted  ;  thus,  there  may  be  persistent  or  recurrent  abdominal 
pain  imitating  colic  ;  or  pain  in  the  limbs,  paraplegia,  or  nervous  symptoms,  which 
in  the  absence  of  any  spinal  deformity  may  give  rise  to  difficulty  in  diagnosis  (vide 
Chapter  XIV.,  p.  865).  A  retropharyngeal,  lumbar,  or  psoas  abscess  may  result. 
Muscular  rigidity  of  the  back  is  a  constant  and  valuable  sign.  Local  pain  in  the 
spine  is  caused  by  jarring  the  head  or  the  spine,  as  in  jumping,  but  not  by  pressure 
on  the  spines.      Kyphosis  is  a  late  result. 

In  children  the  Prognosis  of  spinal  caries  is  good,  much  better  than  in  older 
subjects,  provided  that  treatment  is  undertaken  early. 

Diagnosis. — The  kyphosis  of  rickets,  myopathies,  and  amyotonia  congenita, 
is  painless,  forms  a  wide  curve  instead  of  an  acute  angle,  and  disappears  when 
traction  is  made  on  the  legs,  except  in  severe  and  long-standing  cases  of  rickets. 

Treatment. — Vide  p.  926. 

Tuberculosis  of  the  Long  Bones  of  the  limbs  occurs  in  the  epiphyses,  and  may  then 
be  spoken  of  as  para-articular.  It  may  attack  one  bone  or  several,  but  is  seldom 
symmetrical.  The  tuberculous  process  in  the  epiphyses  is  accompanied  by  rare- 
fying osteitis,  and  there  may  therefore  be  an  absence  of  any  bony  enlargement. 
Skiagrams  show  an  increased  transparency  of  the  bone.  The  tuberculous  infection 
readily  spreads  to  the  articular  surface  ;  the  rapidity  of  extension  depends  on 
whether  the  epiphyseal  line  is  inside  or  outside  the  synovial  membrane  ;  thus, 
tuberculosis  of  the  lower  end  of  the  femur  and  of  the  upper  end  of  the  tibia  are  asso- 
ciated with  early  invasion  of  the  joint,  whereas  in  tuberculosis  of  the  lower  ends 
of  the  fibula  and  radius  the  joints  may  remain  healthy  for  some  time.  In  the  latter 
event  a  para-articular  abscess  may  form,  and  is  then  likely  to  infect  the  joint  (Tubby); 
Pain  and  tenderness  in  such  extra-articular  tuberculosis  are  localized  to  one  spot, 
and  the  clinical  picture  is  quite  different  from  that  seen  in  tuberculous  arthritis. 
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Tuberculous  Arthritis  is  usua'ly  secondary  to,  and  the  main  clinical  manifestation 
of,  tuberculous  disease  of  the  neighbouring  epiphyses.  In  the  knee,  however,  Stiles 
finds  that  the  disease  begins  much  more  frequently  in  the  synovial  membrane  than 
in  the  bone. 

Morbid  Anatomy. — The  synovial  membrane  containing  miliary  tubercles 
becomes  swollen,  reddened,  and  covered  with  flakes  of  fibrin  ;  it  ulcerates  and 
adheres  to  the  cartilages  which  are  eroded,  and  eventually  the  bone  is  exposed. 
The  joint  becomes  distended  with  fluid — sero-fibrinous,  fibrino-purulent,  or  puru- 
lent— and  may  contain  melon-seed  bodies  showing  concentric  lamination.  In 
neglected  cases  peri-articular  abscesses  form.  Tubercle  bacilli  are  somewhat  rare 
in  the  effusion,  but  inoculation  into  animals  proves  their  presence. 

Clinical  Picture. — The  onset  is  usually  gradual,  though  it  may  be  quite  acute, 
and  the  course  is  chronic.  One  or  more  joints  may  be  affected,  but  the  disease  is 
seldom  symmetrical.  Rigidity  with  limitation  of  movement  in  all  directions  is 
an  early  and  important  sign.  The  joint  becomes  flexed  and  swollen,  the  outline 
of  the  synovial  membrane  is  obvious,  and  thickening  may  be  detected.  There 
may  be  local  heat,  but  the  skin  is  not  reddened  in  the  early  stages.  Pain  is  a  symp- 
tom of  little  value,  as  it  may  be  absent  or  slight ;  on  the  other  hand,  it  may  be  severe, 
especially  in  the  hip,  in  which  pain  is  often  referred  through  the  obturator  nerve 
to  the  inner  side  of  the  knee  ;  jerking  pains  at  night  may  occur,  and  limping  is  an 
early  symptom.  Muscular  wasting  accompanies  all  forms.  Suppuration  may 
occur  in  or  about  the  joint.  With  X-rays  the  joint  appears  fluffy  and  the  picture 
is  characteristically  blurred  (Shenton). 

Prognosis  is  better  in  children  than  in  adults,  provided  suitable  treatment  is 
adopted  early.  Dissemination  is  not  so  likely  to  occur  as  in  adults,  but  death  may 
result  from  tuberculous  meningitis.  Mixed  infections,  as  in  discharging  abscesses, 
add  greatly  to  the  gravity  of  the  prognosis. 

Diagnosis. — In  the  early  stages  acute  rheumatism  must  be  differentiated  by 
the  effect  of  salicylate  treatment.  Rheumatism  of  the  hip  may  simulate  tuber- 
culous disease,  but  it  should  be  remembered  that  cases  of  tuberculous  disease,  if 
neglected  on  the  ground  that  they  are  rheumatic,  suffer  irreparable  damage.  Cases 
with  an  acute  or  subacute  onset  may  simulate  pneumococcic,  gonococcic,  or  other 
forms  of  infective  arthritis,  and  to  arrive  at  a  diagnosis  it  may  be  necessary  to 
aspirate  the  joint  and  examine  the  fluid  bacteriologically.  The  use  of  tuberculin 
tests  is  open  to  the  fallacy  that  there  may  be  tuberculosis  elsewhere.  Determina- 
tion of  the  opsonic  index  before  and  after  massage  of  the  joint,  or  the  application 
of  Bier's  cups,  may  be  tried  ;  and  help  may  be  obtained  from  skiagraphy.  Tuber- 
culous arthritis  of  the  knee  must  also  be  distinguished  from  bilateral  effusion  into 
the  knee-joints  in  delayed  congenital  syphilis  (vide  p.  943).  Infantile  scurvy,  on 
account  of  the  pain  and  fear  of  movement,  may  imitate  tuberculous  disease  of  the 
knee  and  hip. 

Treatment. — Though  tuberculosis  of  bones  and  joints  is  commonly  regarded 
as  a  surgical  disease,  the  treatment  should  be  mainly  medical.  The  first  essential 
is  absolute  rest  to  the  part,  which  should  be  immobilized  by  a  suitable  and  simple 
splint  without  traction  except  in  so  far  as  this  may  be  required  to  correct  deformity. 
The  patient's  resistance  should  be  increased  by  all  available  means  ;  children 
should  be  treated  in  the  open  air  at  the  seaside  or  in  the  country,  and  should  not  be 
kept  in  towns.     Good  food,  with  plenty  of  meat,  cream,  and  fats,  should  be  given. 
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Good  results  have  been  obtained,  especially  by  Maynard  Smith,  from  tuberculin 
treatment,  and  discharging  sinuses  or  abscesses  with  mixed  infections  may  be 
treated  with  corresponding  mixed  vaccines.  But  vaccine  treatment  should  be 
combined  with,  not  substituted  for,  the  all-important  methods  of  rest,  open  air, 
and  good  food.  Bier's  hypersemic  treatment  whereby  auto-inoculation  is  induced 
has  also  been  employed.  Massage  to  obviate  atrophy  of  the  muscles  may  be 
useful. 

Operative  interference  should  be  avoided  as  far  as  possible,  in  order  to  exclude 
pyogenic  infection.  If  necessary,  joints  may  be  aspirated  rather  than  opened. 
Robert  Jones  deprecates  hurry  in  opening  abscesses,  because  if  the  joint  be  kept  at 
rest  they  may  disappear.  Macewen  advises  injection  of  tuberculous  foci  in  the 
epiphyses  with  sterilized  emulsion  of  iodoform. 

Tuberculous  Pseudo-Rheumatism  is  described  by  Poncet  and  his  followers  as  a 
form  of  acute  synovitis,  resembling  that  of  rheumatic  fever  though  not  reacting 
to  salicylates,  and  apt  to  terminate  in  ankylosis  or  in  an  ordinary  tuberculous 
joint.  It  has  been  thought  that  the  synovitis  is  due  either  to  tuberculous  toxins 
absorbed  from  other  parts  of  the  body  or  to  tubercle  bacilli,  as  in  a  tuberculous 
pleural  effusion.  It  has  been  suggested  that  some  cases  of  rheumatoid  arthritis 
in  children  are  thus  due  to  tuberculosis  or  constitute  a  juvenile  form  of  Poncet's 
tuberculous  pseudo-rheumatism,  but  there  is  little  real  evidence  available  to  support 
this. 
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SYPHILITIC  DISEASE  OF  BONE. 

Although  infants  may  acquire  syphilis,  the  cases  seen  in  practice  are  nearly 
always  inherited ;    the  following  description  will  therefore  deal  with  that  form. 

The  bony  lesions  of  inherited  syphilis,  which  have  been  stated  to  be  as  frequent 
as  the  cutaneous  manifestations,  differ  somewhat  from  those  of  the  acquired  disease 
in  adults.  This  is  connected  with  their  occurrence  during  the  period  of  growth  of 
bone,  for  the  syphilitic  changes  are  most  marked  at  the  epiphyseal  ends  of  the 
long  bones  and  the  centres  of  ossification  of  the  fiat  bones  of  the  cranial  vault. 
The  bones  formed  in  cartilage  are  affected  earlier  than  those  laid  down  in  mem- 
brane ;  thus,  syphilitic  disease  of  the  epiphyses  (osteochondritis)  has  been  seen  in 
stillborn  infants,  whereas  the  nodes  on  the  cranial  bones  occur  later. 

Syphilitic  Epiphysitis  (Synonyms  :  Osteochondritis  (Wegner) ;  Parrot's  Dis- 
ease).—This  is  a  lesion  of  very  early  life,  generally  within  the  first  three  months,  and 
may  be  present  in  stillborn  infants.  It  is  said  to  occur  in  5  per  cent,  of  infants  with 
congenital  syphilis  (Milian)  ;  but  other  estimates  are  much  higher.  Several 
members  of  a  syphilitic  family  are  sometimes  attacked,  thus  illustrating  the  liability 
of  certain  tissues  in  such  families  to  be  specially  affected  (Thomson). 
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Morbid  Anatomy. — There  is  syphilitic  inflammation  of  the  epiphyseal  plate 
and  of  the  overlying  periosteum  ;  the  epiphyseal  plate  becomes  swollen,  yellowish- 
white,  and  the  process  of  ossification  irregular.  Later  the  epiphyseal  plate  softens, 
and  eventually  the  epiphysis  may  separate.  Suppuration  may  occur  around  the 
epiphysis  without  any  separation  ;  the  pus  may  extend  (1)  into  the  joint — usually 
more  than  one  joint  being  thus  affected — or  (2)  into  the  peri-articular  tissues  and 
muscles.  The  treponema  pallidum  cannot  always  be  demonstrated  in  typical  cases 
of  epiphyseal  disease  (Schultz).  The  upper  extremities  are  more  often  attacked  than 
the  lower,  the  upper  end  of  the  humerus  being  most  often  affected.  Usually  it  is 
symmetrical,  though  one  side  may  be  more  markedly  affected.  Periostitis  over  the 
ends  of  the  bones  may  occur  without  epiphyseal  disease. 

Clinical  Aspect. — The  infant  never  moves  the  affected  limb  voluntarily,  and 
cries  when  the  part  is  manipulated,  though  there  does  not  appear  to  be  any  pain 
at  other  times.  The  limb  is  flaccid  and  flail-like,  but  the  muscles  react  to  electrical 
stimulation,  and  there  is  not  any  true  paralysis.  This  pseudo-paralysis,  which  may 
occur  without  any  evidence  of  epiphyseal  disease,  is,  in  the  absence  of  rickets, 
characteristic  of  congenital  syphilis.  There  may  be  swelling  and  slight  oedema  at 
the  site  of  the  lesion.  When  separation  of  the  epiphysis  has  occurred,  there  may 
be  crepitus,  but  this  is  far  from  constant.  Skiagraphy  shows  the  irregular  ossifica- 
tion and  the  separation  of  the  epiphysis.      The  epiphysis  may  re-unite. 

Prognosis  is  favourable  when  one  or  two  bones  only  are  affected  and  when 
appropriate  treatment  is  adopted.  Spontaneous  recovery  has,  indeed,  been  known 
to  occur.  But  the  outlook  is  very  bad  when  the  lesions  are  multiple  and  when  other 
syphilitic  manifestations  are  severe. 

Diagnosis. — Signs  of  syphilis  elsewhere,  a  positive  Wassermann  reaction,  if 
this  is  practicable,  and  to  a  less  degree  pseudo-paralysis,  make  the  diagnosis  certain. 
The  epiphyseal  enlargement  might  be  confused  with  that  of  rickets,  in  which  pseudo- 
paralysis may  also  occur  ;  the  concomitant  signs  of  the  two  diseases  should 
prevent  mistake,  but  the  two  diseases  may  coexist.  It  must  be  distinguished 
from  other  forms  of  acute  arthritis  occurring  in  infancy,  especially  of  gonococcic 
and  pneumococcic  origin.  Multiplicity  is  in  favour  of  syphilis.  Infantile  scurvy 
produces  a  swelling  which  is  not  confined  to  the  epiphysis,  is  accompanied  by  some 
other  diagnostic  signs,  and  hardly  ever  occurs  before  the  age  of  six  months.  Birth 
palsies  do  not  implicate  the  joints,  and  are  present  at  birth.  Acute  polio-myelitis 
also  does  not  involve  the  joints,  and  is  not  painful  on  movement. 

Treatment. — Vide  p.  930. 

Fracture  of  Bones,  apart  from  separation  of  the  epiphysis,  is  rare  in  inherited 
syphilis.  It  may  occur  in  several  members  of  the  same  family.  Willard  records  a 
family  in  which  thirty-two  fractures  occurred  in  three  generations.  In  infancy 
the  fractures  are  usually  multiple,  and  they  may  be  so  numerous  as  to  suggest 
osteogenesis  imperfecta.  The  fracture  may  be  incomplete  or  "  greenstick."  In 
older  children  fracture  of  a  single  bone  may  be  due  to  a  gumma. 

The  usual  signs  of  fracture  are  present.  A  few  patients  have  shown  a  blue 
colour  of  the  sclerotics,  and  the  association  has  been  explained  by  the  assumption 
that  there  is  a  deficiency  of  fibrous  tissue  in  both  the  sclerotics  and  the  skeleton 
(J.  Rolleston). 

The  skull  in  early  congenital  syphilis  is  affected  in  one  of  two  main  forms  : 
(1)  Atrophic,  in  which  absorption  of  bone  occurs.     In  addition  to  craniotabes  or 
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discrete  areas  of  atrophy  (vide  p.  930),  there  is  in  rare  instances  more  widespread 
absorption  of  bone  (caries  sicca).  The  bones  of  the  nose  commonly  undergo 
syphilitic  ulceration.  (2)  Hyperplastic,  in  which  there  is  thickening  of  the  bones 
of  the  cranial  vault,  giving  rise  to  the  well-known  Parrot's  nodes  or  the  natiform 
or  hot-cross-bun  skull.  When  there  is  rickets  in  addition,  as  is  not  uncommonly 
the  case,  the  new  bone  is  soft  in  consistency  (Shattock).  In  cases  of  combined 
syphilis  and  rickets  the  bossing  of  the  skull  is  more  marked  than  in  either  disease 
alone.  In  both  craniotabes  and  bossing  of  the  skull  the  relative  importance  of 
syphilis  and  rickets  has  been  much  discussed.  The  cranial  bossing  may  be 
associated  with  some  hydrocephalus  and  distension  of  the  cutaneous  veins. 

Syphilitic  Dactylitis  is  not  common  ;  in  one  hundred  cases  it  was  noted  in  two 
(Still).  It  usually  occurs  within  the  first  two  years  of  life,  and  has  been  seen  a  few 
months  after  birth.  It  attacks  one  or  more  bones,  generally  the  proximal  phalanges 
of  the  hands,  and  may  be  symmetrical,  the  swelling  being  more  noticeable  on  the 
dorsal  than  on  the  ventral  surface.  Doubt  exists  as  to  the  morbid  anatomy  ;  some 
describe  it  as  a  gummatous  periostitis,  others  as  epiphysitis,  and  others,  again,  as 
an  osteomyelitis.  Possibly  the  morbid  change  is  not  the  same  in  all  cases.  It 
resembles  tuberculous  dactylitis,  but  is  less  prone  to  attack  the  metacarpals,  and 
does  not  give  rise  to  suppuration.  The  treatment  is  the  same  as  in  the  early  stage 
of  congenital  syphilis  (vide  Chapter  XXL,  p.  1102). 

In  delayed  hereditary  syphilis  bony  changes  are  frequent.  In  132  cases  the  bones 
were  affected  in  39  per  cent.,  the  liver  being  the  next  most  frequent  site  of  lesions — 
namely,  in  34  per  cent.  (Forbes).  The  bony  changes  are  most  often  seen  at  and 
shortly  after  the  age  of  five  years,  and  become  less  frequent  at  the  age  of  fifteen . 
The  disease  attacks  the  long  bones,  and  particularly  the  tibia.  Usually  more  than 
one  bone  is  affected,  and  not  uncommonly  the  disease  is  symmetrical.  There  may 
be  nodes  on  the  long  bones,  particularly  the  tibiae,  resembling  those  in  acquired 
syphilis.  In  a  rather  special  form  of  the  disease  the  changes  consist  of  hypertrophic 
osteo-periostitis  (see  Fig.  163),  with  extensive  production  of  new  bone,  or  there 
may  be  gummatous  formations  in  the  medulla  and  other  parts  of  the  bone,  or  the 
same  bone  may  show  combined  osteo-periostitic  and  gummatous  changes.  A  gumma 
may  cause  spontaneous  fracture,  but  this  is  very  rare.  The  usual  change  is  chronic 
or  subacute  osteo-periostitis,  and  may  lead  to  such  hyperostosis  that  osteitis  de- 
formans or  a  sarcoma  is  simulated.  In  this  connection  it  may  be  mentioned  that 
Lannelongue  and  Fournier  regard  osteitis  deformans  as  the  result  of  congenital 
syphilis.  The  tibia  becomes  bowed  forward  (sabre-blade  tibia),  and  at  first  sight 
the  real  curving  in  rickets  is  simulated  ;  but  the  middle  third  of  the  bone,  instead  of 
the  lower  third  as  in  rickets,  is  mainly  affected,  and  skiagraphy  shows  absence  of 
the  characteristic  rickety  deformity.  As  the  result  of  the  hyperplastic  process, 
the  length  of  the  bone  is  increased.  Necrosis  and  suppuration,  which  it  seems 
natural  to  refer  to  superadded  infection,  may  occur.  Pain,  especially  at  night, 
may  be  the  earliest  manifestation  ;  it  may  be  very  severe  or  may  be  almost  absent. 
In  some  instances  the  patient  shows  infantilism  or  progressive  mental  enfeeble- 
ment ;  occasionally,  as  the  result  of  syphilitic  endarteritis,  the  pulse  may  be  absent 
from  the  extremities. 

Diagnosis. — Evidence  of  syphilis  elsewhere  or  a  positive  Wassermann  reaction 
may  clinch  the  diagnosis.  The  condition  must  be  distinguished  from  the  lesions  of 
rickets  by  the  points  already  mentioned  and  by  other  symptoms.     Typhoidal 
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periostitis  may  occur  in  children,  and  will  be  suggested  by  the  history  aud  by  the 
absence  of  other  signs  of  syphilis. 

Treatment. — Antisyphilitic  treatment  with  mercury  and  iodides  should  be 
employed.  But  the  massive  osteo-periostitis  may  be  very  resistant  to  treatment. 
Salvarsan  has  been  successful  when  mercurials  and  iodides  have  failed,  and  should 
be  tried. 
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CRANIOTABES. 

This  term  has  been  applied  to  more  than  one  condition,  but  this  description 
will  be  confined  to  localized  spots  of  thinning  of  the  cranial  bones — the  craniotabes 
of  Elsasser  (1843).  These  may  be  due  to  several  causes,  the  relative  influence  of 
which  has  been  variously  estimated.  Most  authors  agree  that  they  are  commonly 
a  manifestation  of  rickets,  or  that  they  are  due  to  dietetic  errors  which  later  induce 
rickets  (Cautley).  Syphilis  is  a  factor  of  importance.  According  to  Barlow  and 
Lees,  47  per  cent,  of  the  cases  of  craniotabes  are  syphilitic,  and  Carpenter  found 
that,  out  of  238  cases  of  craniotabes,  204,  or  87  per  cent.,  were  syphilitic,  that 
61  per  cent,  occurred  within  the  first  four  months  of  life — that  is,  before  rickets 
is  an  active  factor — and  that  about  50  per  cent,  of  syphilitic  infants  show  cranio- 
tabes. The  most  marked  examples  are  seen  in  children  with  both  rickets  and 
syphilis.  Craniotabes  may  occur  in  chronic  hydrocephalus,  and  may  be  met  with 
in  infants  in  whom  no  obvious  cause  is  forthcoming. 

The  parietal  and  occipital  bones  arc  affected.  In  (30  per  cent,  of  Carpenter's 
cases  the  parietals  alone  were  affected,  and  in  less  than  3  per  cent,  was  the 
thinning  confined  to  the  occipitals.  Adami  figures  craniotabes  in  the  frontal  bone. 
These  areas  are  chiefly  seen  near  the  lambdoid  suture.  The  thinning  has  been 
thought  to  be  due  to  the  pressure  exerted  on  mal-nourished  bone  by  the  pillow  on 
the  outside,  and  by  the  brain  internally.  The  process  of  bony  absorption  begins 
in  the  inner  table,  and  may  advance  so  much  that  only  a  layer  of  membrane  is  left. 
These  thinned  areas,  which  can  be  well  seen  by  holding  the  skull-cap  up  to  the 
light,  yield  when  pressed  by  the  finger,  and  feel  like  tightly  stretched  parchment. 
Craniotabes  is  not  uncommonly  associated  with  laryngismus  stridulus,  both  being 
manifestations  of  rickets. 
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BOSSING  OF  THE  SKULL. 


Bosses  on  the  bones  of  the  vault  of  the  skull  may  be  associated  with  several 
conditions,  especially  with  rickets  and  inherited  syphilis  ;  in  fact,  the  most  marked 
examples  are  found  in  patients  with  rickets  and  syphilis  combined.  These  bosses 
are  due  to  the  exuberant  formation  of  new  bone  around  the  centres  of  ossification 
of  the  frontal  and  parietal,  and  occasionally  of  the  occipital  and  temporal  bones. 
Usually  the  bosses  are  symmetrical.  Plagiocephaly,  or  a  prominent  boss  on  one  half 
of  the  frontal  bone,  usually  the  right,  with  a  corresponding  prominence  on  the 
opposite  occipital  region,  depends  on  the  position  of  the  child's  head.  As  a  result 
of  the  heaping  up  of  bone  over  the  frontal  and  parietal  eminences,  the  lines  of  the 
sutures  appear  depressed,  and  the  well-known  natiform  or  hot-cross-bun  skull 
results.  It  has  been  stated  that,  when  due  to  uncomplicated  syphilis,  the  bosses 
are  nearer  to  the  anterior  fontanelle  than  are  the  bosses  due  solely  to  rickets  ;  but 
clinically  it  is  unwise  to  attempt  any  such  distinction  purely  on  the  position  of  the 
bosses.  Other  evidences  of  syphilis  or  rickets  in  the  head  and  elsewhere  in  the 
body  must  be  sought  for.  These  bosses,  specially  described  by  Parrot,  are  often 
called  "  Parrot's  nodes."  As  is  well  known,  he  considered  that  rickets  was  due 
to  inherited  syphilis,  a  view  which  has  never  been  accepted  in  this  country.  Bossing 
of  the  skull  may  occur  in  cases  of  anaemia  with  splenomegaly,  and  may  then  be  due 
to  associated  syphilis  or  rickets. 

Osteo-periostitis  over  the  centres  of  ossification  of  the  frontal  and  parietal  bones 
may  be  due  to  tuberculosis,  and  may  for  a  time  imitate  syphilitic  disease.  As 
many  as  twenty-nine  such  bosses  have  been  recorded  in  a  child  aged  four  years 
(Menard  and  Bufnoir).  They  may  suppurate,  and  a  diagnosis  of  their  nature  may 
be  made  by  the  detection  of  the  tubercle  bacillus. 

Bosses  on  the  bones  of  the  vault  also  occur  in  achondroplasia  (vide  p.  914), 
hereditary  cleido-cranial  dysostosis,  secondary  metastases  of  new  growth — for 
example,  in  malignant  hypernephromata  and  chloroma. 

In  infantile  scurvy  bosses  on  the  skull  may  be  due  to  concomitant  rickets  or, 
in  rare  instances,  to  haemorrhages.  Bosses  due  to  haemorrhages  have  been  recorded 
in  osteogenesis  imperfecta. 
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LEONTIASIS  OSSEA. 

Synonyms  :  Hyperostosis  cranii ;  General  hyperostosis  ;  Cephalomegalia. 

This  condition,  formerly  regarded  as  distinct  from  osteitis  deformans,  is  prob- 
ably very  closely  allied  to  that  disease,  if  it  is  not  a  modified  form  of  it.  It  differs 
from  it  in  its  site  of  predilection — the  bones  of  the  skull — and  in  occurring  earlier 
in  life.  But  in  very  rare  instances  osteitis  deformans  has  begun  before  the  age  of 
fifteen  years  (Eisner,  Sonnenberg),  and  it  has  been  thought  that  cranial  hyper- 
ostosis is  the  initial  stage  of  osteitis  deformans  (Prince).  The  changes  may  be  so 
much  more  obvious  in  the  bones  of  the  head  than  elsewhere  that  the  latter  are 
overlooked. 
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^Etiology. — The  condition  is  rare  :  according  to  Halle,  there  are  only  thirty 
cases  on  record.  It  appears  that  about  a  third  of  the  cases  start  in  childhood. 
Out  of  twenty-eight  cases  collected  by  Kanavel  nine  were  congenital  or  began  in 
early  childhood.  Heredity  does  not  exert  any  influence.  The  sexes  are  equally 
affected. 

The  cause  is  quite  unknown.  It  has  been  suggested  that  it  is  a  trophoneurosis, 
but  there  is  no  evidence  of  any  primary  change  in  the  nervous  system. 

Morbid  Anatomy. — All  the  bones  of  the  head — cranial  and  facial — are  affected. 
There  is  great  thickening,  which  leads  to  obliteration  of  the  various  air  sinuses,  to 
narrowing  of  the  foramina  for  nerves  and  vessels,  and  to  diminution  in  the  size  of 
the  orbits.     The  change  is  generally  described  as  an  osteosclerosis. 

Symptoms  come  on  earlier  and  are  more  prominent  than  in  ordinary  osteitis 
deformans.  The  skull,  and  especially  the  forehead,  increase  in  size.  Headache, 
neuralgia,  blindness,  deafness,  and  paralyses  are  caused  by  pressure  on  nerves  ; 
whilst  distension  of  veins,  embarrassment  of  the  cerebral  circulation,  and  mental 
disturbance  result  from  narrowing  of  the  channels  for  bloodvessels.  Exophthalmos 
and  downward  displacement  of  the  eyeball  are  often  present.  The  course  of  the 
disease  is  slow,  and  may  be  prolonged  for  twenty  or  thirty  years. 

Diagnosis. — The  condition  must  be  distinguished  from  acromegaly,  with  which 
it  has  in  the  past  been  confused.  Hyperostosis  of  the  skull  and  other  bones  may 
occur  after  the  arrest  of  mollities  ossium  and  severe  rickets.  A  form  of  bone 
disease  resembling  osteitis  deformans,  and  chiefly  seen  in  the  tibiae,  may  be  due  to 
congenital  syphilis  (vide  p.  929). 

Treatment. — Antisyphilitic  treatment  should  be  given  a  trial.  If  this  fails, 
surgical  treatment  may  occasionally  give  relief. 
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NEW  GROWTHS  OF  BONE. 

New  growths  of  bone  may  be  (1)  non-malignant  or  (2)  malignant. 

1.  Non-Malignant  New  Growths. 

Short  descriptions  will  be  given  of  simple  cysts,  multiple  exostoses,  and 
enchondromata. 

Simple  cysts  of  bone  are  not  very  common,  but  they  chiefly  occur  during  the 
period  of  growth  and  near  the  ends  of  the  long  bones,  especially  the  femur,  humerus, 
tibia,  and  fibula.  Bloodgood  collected  thirty-six  cases  under  fifteen  years  of  age. 
They  have  been  thought  to  be  due  to  injury,  but  appear  to  be  closely  connected 
with  fibrous  ostitis,  and  may  be  due  to  softening  of  a  patch  of  fibrous  ostitis. 
Pain  is  absent,  and  fracture  of  the  bone  may  be  the  first  sign,  but  the  subsequent 
union  may  be  quite  satisfactory.     These  cysts  may  be  confused  with  central  sar- 
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comata,  especially  myeloid  tumours,  but  skiagraphy  shows  a  hollow  cavity  with  a 
regular  outline.  The  swelling  should  be  explored  and  the  contents  examined 
microscopically.  Elmslie  recommends  curettage  with  crushing  in  of  portions 
of  the  cyst  wall.  The  so-called  "  myeloid  sarcomata,"  which  arise  endosteally 
from  the  spongy  tissue  of  the  shafts  of  the  long  bones  close  to  the  epiphyses,  and 
most  frequently  in  the  upper  end  of  the  tibia,  are  locally  destructive,  but  not  truly 
malignant.  They  are  commoner  after  the  age  of  twenty  years,  whereas  simple 
cysts  are  more  frequent  under  that  age. 

Multiple  Exostoses — ^Etiology. — Males  are  more  often  affected  than  females, 
in  the  proportion  of  two  to  one.  This  condition  is  hereditary,  and  may  be  trans- 
mitted by  males  or  by  females.  Unaffected  females  may  transmit  the  affection, 
and  hence  it  may  appear  that  males  more  often  transmit  it.  An  affected  individual 
who  marries  a  normal  person  transmits  the  condition  to  about  half  his  offspring 
(Gossage  and  Carling). 

Moebid  Anatomy. — The  exostoses,  which  are  originally  cartilaginous,  are, 
while  growing,  tipped  by  a  layer  of  hyaline  cartilage.  Under  this  there  is  a  layer 
of  compact  bone  covering  cancellous  bone,  and  a  central  cavity  communicating 
with  the  medullary  canal  of  the  bone.  The  surface  may  be  covered  by  a  bursa. 
They  arise  from  bones  formed  in  cartilage,  and  especially  from  long  bones — such 
as  the  humerus,  radius,  femur,  tibia,  and  fibula — near  the  epiphyseal  plate.  They 
are  most  frequent  around  the  knee,  at  the  upper  end  of  the  humerus  and  the  lower 
end  of  the  radius,  thus  corresponding  with  the  favourite  sites  of  myeloma  (myeloid 
sarcoma).     They  vary  much  in  size  and  in  shape. 

Pathogeny. — The  condition  appears  to  depend  on  an  inherent  vice  of  develop- 
ment in  the  epiphyseal  cartilage.  There  is  no  evidence  that  inherited  syphilis, 
rheumatism,  or  rickets  in  any  way  influence  their  production.  It  has  been  thought 
that  tuberculosis  in  the  patients  or  in  their  parents  is  an  important  eetiological 
factor  (Curtillet,  Lortat-Jacob ;  and  Sabareanu). 

Clinical  Picture. — The  tumours  may  be  few  or  extremely  numerous — even 
up  to  1,000  (Chiari).  Though  they  have  been  noted  at  birth,  they  usually  appear 
in  childhood  and  increase  in  number  and  size  up  to  the  time  when  the  epiphyses 
unite — about  the  twenty-fifth  year.  They  then  cease  to  grow,  and  may  appear  to 
get  smaller  :  this  is  important  from  the  point  of  view  of  prognosis.  They  may  be 
painless,  but  during  their  growth  they  may  cause  some  discomfort  and  tenderness  ; 
pressure  may  be  exerted  on  nerves  and  on  vessels,  and  may  even  lead  to  disloca- 
tion of  joints.  Sarcoma  may  arise  in  cases  of  multiple  exostoses,  just  as  in  multiple 
fibro-neuromata. 

Diagnosis. — As  exostoses  may  occur  in  myositis  ossificans  progressiva,  the 
presence  of  bony  growths  in  the  muscles  must  be  looked  for.  Restriction  of 
movement,  which  is  such  a  prominent  feature  in  myositis  ossificans,  is  absent  or 
limited  to  a  single  joint  in  multiple  exostoses.  Skiagrams  show  the  exostosis  as 
a  hook-like  process  which  invariably  points  away  from  the  epiphyseal  plate 
(Shenton).  Multiple  enchondromata  are  found  in  the  phalanges  of  the  hands  and 
feet,  and  grow  from  the  inside  of  the  bone  which  they  expand. 

Treatment  is  unnecessary  unless  pressure  is  exerted  on  nerves  or  bloodvessels. 
The  exostosis  should  then  be  removed  by  a  chisel.  Removal  may  be  difficult  :  I 
have  seen  sarcoma  follow  operation. 
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Multiple  Enchondromata. — Multiple  enchondromata  springing  from  the  centre 
of  the  phalanges  and  bones  of  the  carpus  and  tarsus  occur  in  the  hands  and  feet 
of  children.  Several  members  of  a  family  may  be  affected,  and,  according  to 
Virchow,  rickets,  by  causing  displacement  of  islands  of  cartilage,  is  an  aetiological 
factor.  Trauma  may  also  exert  a  causal  influence.  The  tumours,  which  usually 
cease  to  grow  about  the  time  that  the  epiphyses  unite,  expand  and  thin  the  bone, 
are  prone  to  degenerate,  and  from  myxomatous  change  may  become  cystic.  They 
may  fluctuate  or  give  egg-shell  crackling,  and  the  skin  over  them  is  stretched  and 
shows  dilated  veins.  Considerable  deformity  results,  and  the  hands  may  be  useless. 
They  must  be  distinguished  from  tuberculous  dactylitis,  in  which  suppuration  is 
prone  to  occur,  and  from  syphilitic  dactylitis  by  the  presence  of  concomitant 
disease. 

2.  Malignant  New  Growths. 

Primary  Malignant  New  Growths  of  bones  are  sarcomata  or  endothelioma ta,  and 
are  rare  under  ten  years  of  age,  after  which  they  are  more  frequent.  In  119  cases 
of  sarcoma  of  the  leg  and  thigh  3  cases  occurred  under  five  years  of  age,  3  between 
five  and  ten  years,  and  35  between  ten  and  twenty  years  (Butlin  and  Colby). 
Primary  sarcoma  of  bone  has  been  seen  in  infants  a  few  weeks  old. 

Secondary  Malignant  New  Growths  in  Bone. — As  compared  with  adults,  children 
rarely  suffer  from  secondary  growths  in  bone  ;  this  is  probably  because  metastases 
in  bone  in  adults  are  most  often  secondary  to  primary  carcinoma  of  the  mamma, 
prostate,  thyroid,  and  malignant  hypernephromata,  the  first  three  of  which  are 
practically  unknown  in  children. 

Malignant  hypernephromata  in  children  are  apt  to  give  rise  to  bony  metastases, 
especially  in  the  skull  bones  (see  Fig.  60) — (Hutchison),  thus  causing  proptosis,  and  in 
the  ribs  ;  this  occurs  much  more  often  when  the  growth  is  on  the  left  side  than  when 
it  is  on  the  right  (Frew).  In  the  early  stages  of  bony  growths  there  may  be  pains 
in  the  limbs  imitating  rheumatism.  When  proptosis  appears,  the  condition  must 
be  distinguished  from  (a)  chloroma  by  the  absence  of  lymphocytosis  ;  (b)  infantile 
scurvy  by  the  absence  of  other  signs  and  the  failure  of  antiscorbutic  remedies  ;  and 
from  (c)  the  rare  condition  of  plexiform  neuroma  of  the  orbit  which  may  occur  in 
children  (Parsons). 
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DISEASES  OF  JOINTS. 


Aoute  Infective  Arthritis. 
Pneumococcic  Arthritis. 
Gonococcic  Arthritis. 
Acute  Toxic  Arthritis. 
Rheumatoid  Arthritis. 
Osteo-Arthritis. 


Syphilitic  Arthritis. 

Joint  Affections  in  Nervous  Diseases. 

Hemophilic  Joints. 

Clubbed  Fingers. 

Hypertrophic  Osteo-Arthropathy. 


ACUTE  INFECTIVE  ARTHRITIS. 

In  addition  to  the  forms  of  acute  arthritis  specially  described  in  this  article — 
pneumococcic,  gonococcic,  toxic — there  are  numerous  conditions  in  which  acute 
arthritis  may  occur.  In  children  the  vascularity  of  the  epiphysis  favours  the 
advent  from  the  blood-stream  of  micro-organisms,  which  in  suitable  circumstances, 
such  as  diminished  resistance  and  injury,  may  lead  to  suppuration  and  eventually 
infect  the  joint.  Micro-organisms  in  the  blood  may  also  reach  the  synovial  mem- 
brane directly,  as  in  adults. 

It  will  be  convenient  to  refer  briefly  to  the  aetiology  of  these  forms  of  acute 
infective  arthritis  under  two  categories — (1)  Non-suppurative,  and  (2)  suppurative. 

1.  Non-Suppurative  Arthritis,  often  transient  and  mild,  may  occur  after  injury 
and  in  many  diseases.  It  is  often  assumed  to  be  rheumatic — for  example,  when 
associated  with  tonsillitis,  erythema  nodosum,  or  purpura  ;  but  this  conclusion 
is  open  to  considerable  doubt.  Arthritis  may  appear  in  connection  with  mumps, 
measles,  diphtheria,  Vincent's  angina,  but  the  extreme  rarity  strongly  suggests  that 
an  additional  factor,  such  as  a  mild  infection,  is  responsible.  Some  of  these  cases 
may  fall  in  the  category  of  toxic  arthritis  (vide  p.  938).  Synovitis  of  the  hip-joint 
during  the  course  of  typhoid  fever  may  so  stretch  the  capsule  that  spontaneous 
dislocation  follows.  Of  the  cases  collected  by  Keen,  a  high  proportion  were  in 
children.  Though  the  effusion  may  become  purulent,  this  does  not  usually  occur. 
In  extremely  rare  instances  acute  synovitis  has  been  noted  in  the  course  of  general- 
ized tuberculosis.  Though  probable,  it  has  not  been  proved  to  be  due  to  miliary 
tuberculosis  of  the  synovial  membrane. 

2.  Suppurative. — The  acute  arthritis  of  infants  due  to  penetration  into  the 
joint  of  a  small  osteo-myelitic  abscess  near  the  epiphyseal  plate  is  generally  strepto- 
coccic or  staphylococcic,  but  may  be  pneumococcic.  It  may  be  excited  by  injury, 
foci  of  micro-organisms  latent  in  the  bone  being  thus  activated.  The  clinical 
condition  is  very  much  the  same  as  that  of  acute  infective  epiphysitis  (see 
Chapter  XX.,  p.  1083).  The  prognosis  is  bad.  Out  of  twenty-seven  cases  thirteen 
died  (Marsh  and  Watson). 

Closely  allied  are  the  suppurative  joints  seen  in  pyaemic  conditions,  such  as 
may  complicate  scarlet  fever,  otitis  media,  occasionally  in  umbilical  and  cutaneous 
infections,  enteric  and  other  fevers.  In  congenital  syphilis  suppurative  arthritis 
may  occur  in  connection  with  epiphyseal  disease,  and  also  independently. 

In  rare  instances  micro-organisms  belonging  to  the  influenza   (Dudgeon  and 
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Adams)  or  coliform  groups  (Morley  Fletcher)  have  been  found  in  suppurative 
arthritis.  The  occurrence  of  arthritis  due  to  the  diplococcus  intracellularis 
meningitidis  is  referred  to  on  p.  944. 

Suppurative  arthritis  must  be  treated  surgically  by  incision  and  washing  out 
the  joint. 
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PNEUMOCOCCIC  ARTHRITIS. 

This  is  one  of  the  most  important  forms  of  infective  arthritis  in  early  life, 
especially  in  infants.  In  100  cases  Nitch  found  that  31  were  under  fourteen  years 
of  age,  25  of  these  being  less  than  two  years  of  age.  It  is  much  more  often  uncon- 
nected with  pneumonia  in  children  than  in  adults.  Thus,  among  69  cases  in  adults 
there  were  9,  or  13  per  cent.,  without  pneumonia,  whereas  in  31  children  under 
fourteen  years  there  were  18  cases,  or  58  per  cent.,  without  pneumonia  (Nitch). 

In  addition  to  pneumonia,  pneumococcic  empyema  and  broncho-pneumonia, 
the  middle  ear,  pharynx,  tonsils,  and  possibly  the  conjunctiva,  may  be  portals  of 
entry  for  pneumococci  which  eventually  reach  the  joints,  and  give  rise  to  an  arthritis 
which  may  appear  to  be  primary.  Nattan-Larrier  reports  arthritis  in  an  infant 
of  three  weeks,  due  to  pneumococci  derived  from  a  hare-lip  operation.  Previous 
injury  probably  favours  infection. 

Morbid  Anatomy. — The  exudation  into  the  joint  varies  in  character  ;  in  mild 
cases  there  is  thick  pus  of  a  greenish-yellow  colour,  whereas  in  severe  cases  it  is 
thin  and  watery.  In  some  instances  the  effusion  is  serous.  The  changes  resemble, 
but  are  less  marked  than,  those  in  other  forms  of  suppurative  arthritis,  and  except 
in  severe  cases  the  cartilages  escape.  In  a  few  instances  the  suppuration  has  been 
peri-articular. 

Symptoms. — The  knee,  hip,  shoulder,  and  ankle  are  the  joints  most  commonly 
attacked  ;  one  or  more  joints  may  be  affected.  The  joint  is  distended,  hot,  and 
extremely  painful,  but  there  is  no  local  redness.  Opinions  differ  about  the  presence 
of  local  oedema.  Herzog  says  that  it  is  present,  Branson  that  it  is  absent,  and 
Nitch  that  it  is  present  in  very  severe  cases  only.  The  swelling  may  spread  widely 
along  the  limb.     The  constitutional  disturbance  is  comparatively  slight. 

Prognosis  is  bad,  as  about  50  per  cent,  of  the  cases  prove  fatal ;  it  has  been 
thought  to  be  less  grave  in  children  than  in  adults.  The  prognosis  is  better  in 
cases  with  thick  pus  than  in  cases  with  a  more  watery  exudation  in  the  joint. 

Diagnosis. — The  pallor  of  the  skin  over  the  joint  is  characteristic.  The 
presence  of  other  pneumococcic  infections  would  naturally  be  of  assistance,  but 
acute  arthritis  occurring  shortly  after  pneumonia  may  be  due  to  streptococci. 
In  some  instances  a  diagnosis  can  only  be  made  by  bacteriological  examination 
of  fluid  aspirated  from  the  joint.  In  suppurative  arthritis  due  to  streptococci  or 
staphylococci  the  constitutional  symptoms  are  more  prominent. 
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Treatment. — The   affected   joint   should   be   open   and  drained  ;  incision  is 
preferable  to  aspiration.     A  vaccine  may  also  be  used. 
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GONOCOCCIC  ARTHRITIS. 

History. — Clement  Lucas's  observation  in  1885  that  acute  arthritis  in  the  new- 
born might  be  secondary  to  gonococcic  conjunctivitis  attracted  little  attention  in 
this  country  until  1899,  when  he  collected  twenty-three  cases.  Gonococcic  arthritis 
in  older  children  as  the  result  of  gonococcic  vulvo-vaginitis  was  recognized  later. 

Etiology. — In  the  newly-born  gonococcic  conjunctivitis  is  commonly  due  to 
direct  maternal  inoculation  at  birth.  Gonococcic  stomatitis  and  rhinitis  may 
also  be  contracted  at  birth  and  give  rise  to  arthritis.  Schiller  has  collected  four 
examples  of  the  coincidence  of  this  arthritis  in  infants  and  their  mothers.  In  older 
children  gonococcic  ophthalmia  may  be  due  to  the  use  of  infected  towels,  sponges, 
or  fingers.  Gonococcic  vulvo-vaginitis  may  be  caused  in  the  same  way,  especially 
in  institutions,  or  by  sexual  contact  with  an  infected  person.  Gonococcic  urethritis 
in  boys  is  a  much  rarer  cause  of  arthritis.  Gonococcic  arthritis  has  followed 
inoculation  of  the  conjunctivae  with  gonococci  for  the  cure  of  granular  lids.  In 
adults  gonococcic  arthritis  is  very  much  commoner  in  males  than  in  females,  but 
in  young  children  this  difference  is  not  so  marked  ;  in  fifty  collected  cases  thirty- 
three  were  males  and  seventeen  females. 

Morbid  Anatomy. — The  changes  vary  according  to  the  severity  of  the  attack  ; 
in  mild  cases  the  inflammation  is  confined  to  the  synovial  membrane  ;  in  suppura- 
tive cases  the  cartilages  become  destroyed  and  infiltration  spreads  to  the  peri- 
articular tissues. 

Clinical  Picture. — In  cases  secondary  to  gonococcic  conjunctivitis  the 
arthritis  usually  appears  two  to  three  weeks  after  the  onset  of  the  eye  affection. 
The  knee,  wrist,  and  ankle  joints  are  most  commonly  affected  ;  according  to  Lucas, 
those  on  the  left  side  are  more  often  attacked,  because,  as  the  infant  is  usually 
carried  on  the  nurse's  left  arm,  the  left  side  of  its  body  is  more  exposed  to  trauma. 
Other  joints,  such  as  the  elbow,  hip,  small  joints  of  the  hand,  and  sterno-clavicular, 
may  be  affected,  and  the  tendon  sheaths  and  bursse  may  suffer.  More  than  one 
joint  is  usually  affected.  In  twenty-six  cases  described  by  Emmett  Holt  the 
inflammation  was  confined  to  one  joint  in  five.  The  arthritis  varies  in  severity  ; 
suppuration  may  occur,  but  usually  the  inflammation  is  comparatively  mild,  and 
ankylosis  is  extremely  rare.  In  the  suppurative  form  the  disease  progresses 
rapidly,  the  skin  becomes  red  early,  and  great  pain,  acute  tenderness,  and  dis- 
tension and  flexion  of  the  joint  are  present,  with  a  temperature  of  104°  F.  The 
milder  cases  present  articular  effusion  and  pain,  but  no  inflammatory  redness  of 
the  skin.  Muscular  atrophy  occurs  early,  and  is  considerable.  The  disease  may 
last  from  ten  days  to  eight  weeks.  Endocarditis  is  very  rare.  Arthritis  and  peri- 
tonitis have  been  known  to  occur  together. 
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Prognosis. — Death  is  rare,  except  in  marasmic  and  syphilitic  children.  As 
regards  complete  recovery,  the  outlook  appears  to  be  better  than  in  adults  ;  Lucas, 
in  fact,  says  that  complete  resolution  may  be  confidently  expected.  In  cases  of 
gonococcic  pyasmia  the  outlook  is,  of  course,  very  grave. 

Diagnosis. — The  presence  or  the  history  of  a  recent  gonococcic  conjunctivitis 
or  vulvo-vaginitis  is  a  very  important  factor.  In  older  children  gonococcic  arthritis 
may  imitate  acute  rheumatism,  but  salicylates  usually  fail  to  influence  the  disease. 
Pneumococcic  arthritis  resembles  the  gonococcic  form  in  some  respects,  and,  like 
it,  may  be  polyarticular.  Diagnosis  may  only  be  possible  by  microscopical  exami- 
nation of  the  fluid  in  the  joint.  Syphilitic  epiphyseal  disease  may  imitate  it, 
but  the  history  and  concomitant  manifestations  should  prevent  a  mistake.  Mild 
cases  of  gonococcic  arthritis  may  be  confused  with  tuberculous  arthritis.  In  cases 
of  doubt  von  Pirquet's  or  Moro's  tuberculin  reaction  should  be  tried. 

Treatment. — In  the  first  place  the  primary  gonococcic  infection  of  the  con- 
junctiva or  vulva  should  be  treated.  The  pain  should  be  relieved  by  aspirin,  and 
the  joint  should  be  kept  at  rest  and  applications,  hot  or  cold,  applied  to  it.  Benefit 
can  be  obtained,  especially  in  chronic  cases,  by  the  use  of  a  gonococcic  vaccine, 
preferably  autogenous,  that  is  cultivated  from  the  patient.  An  anti-gonocoecic 
serum  has  also  given  good  results.  In  suppurative  cases  the  joint  should  be 
opened  and  washed  out  (see  also  Chapter  XX.,  p.  1087). 
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ACUTE  ARTHRITIS  OF  TOXIC  ORIGIN. 

In  addition  to  well-established  examples  of  toxic  arthritis,  such  as  gout  and  that 
of  serum  disease,  some  forms  of  transient  arthritis  associated  with  disease  else- 
where in  the  body  are  probably  of  this  nature.  A.  E.  Garrod  argues  that  the  tran- 
sient lesions  of  joints  accompanying  various  erythemas,  purpura,  and  urticaria  are, 
like  the  cutaneous  manifestations,  toxic  ;  and  Schlesinger  believes  that  the  interest- 
ing condition  of  intermittent  hydrarthrosis,  in  which  attacks  of  pain  and  swelling 
occur  so  regularly  that  they  can  be  accurately  foretold,  is  due  to  angio-neurotic 
oedema.  Further,  the  synovitis  of  acute  rheumatism  is  so  transient  and  flits  so 
rapidly  from  joint  to  joint  without  doing  any  permanent  damage  that,  in  the 
presence  of  the  conflicting  reports  as  to  the  sterile  or  infected  condition  of  the  joints, 
it  is  quite  reasonable  to  regard  it  as  toxic.  McClure  considers  the  so-called 
rheumatic  arthritis  of  scarlet  fever  to  be  toxic  on  the  ground  that  blood  cultures 
and  cultures  from  the  joints  were  negative  in  thirty  cases.  The  deduction  that  an 
arthritis  is  toxic  and  not  infective  because  the  aspirated  fluid  is  sterile  is  open  to 
the  fallacy  that  the  causal  organisms  may  have  died  out  or  be  in  the  synovial 
membrane  and  so  not  obvious  in  the  fluid.  The  characters  of  toxic  arthritis  are 
that  the  manifestations  are  transient  and  slight,  and  that  it  flits  about  from 
joint  to  joint. 

Gout  in  children  is  a  curiosity.  Sir  Alfred  Garrod  refers  to  two  girls  of  seven 
and  eight  years,  both  with  strong  family  histories  of  the  disease,  and  Trousseau 
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mentions  gout  in  a  girl  of  seven  years.  The  cases  of  gout  in  sucklings  are  probably 
acute  infections.  Other  manifestations  ascribed  to  gout  are  not  so  rare  as  the 
arthritic  form  (see  Chapter  XI.,  p.  594). 

Serum  Disease. — In  hospital  practice  pain  and  effusion  into  the  joints  are  rare 
dfter  subcutaneous  injections  of  antitoxic  serum,  but  it  is  commoner  in  patients 
who,  having  had  prophylactic  doses,  are  up  and  about  (McClure).  The  pain  is 
not  relieved  by  salicylates,  but  it  is  worth  while  to  give  calcium  salts  after  the 
injection,  as  recommended  by  Wright,  to  prevent  the  reaction.  Tixier  and  Troisier 
have  recorded  a  case  of  arthritis  during  attacks  of  paroxysmal  hsemoglobinuria 
which  they  compare  with  serum  disease. 

Intermittent  Hydrarthrosis  not  uncommonly  begins  in  childhood.  In  Blanc's 
case  a  girl  had  the  first  symptoms  at  the  age  of  seven,  and  her  mother  also  was 
affected.    Arsenic  appears  to  be  the  best  method  of  treatment  (G-arrod). 
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RHEUMATOID  ARTHRITIS. 

This  condition  is  characterized,  as  von  Volkmann  and  A.  E.  Garrod  have 
insisted,  by  peri-articular  or  capsular  changes  causing  fusiform  swellings,  and  by 
the  absence  of  any  primary  changes  in  the  cartilages  and  bones.  The  cases  corre- 
spond to  those  described  as  infective  arthritis  by  Goldthwaite  and  by  the  Cambridge 
committee  for  the  study  of  special  diseases,  and  are  included  in  their  pathological 
group  of  proliferative  arthritis  by  Nichols  and  Richardson.  Atrophic  changes  in 
the  bones  are  seen  late  in  the  course  of  the  disease,  hence  the  name  "  atrophic 
arthritis"  has  also  been  employed.  This  group  includes  the  cases  in  children 
with  enlargement  of  the  spleen  and  lymphatic  glands  sometimes  described  as  a 
separate  form  of  joint  affection  under  the  name  of  Still's  disease.  The  reasons 
for  regarding  these  cases  as  essentially  rheumatoid  arthritis  are — (1)  That  the 
articular  changes  are  the  same  as  in  rheumatoid  arthritis  ;  (2)  that  enlargement 
of  the  lymphatic  glands  and  of  the  spleen  is  not  very  uncommon  in  adults  with 
rheumatoid  arthritis.  Thus,  from  examination  of  fifty  cases,  R.  Waterhouse 
concluded  that  moderate  enlargement  of  the  lymphatic  glands  is  almost  constant 
in  the  multiple  rheumatoid  arthritis  of  young  women.  The  greater  prominence 
of  the  glandular  and  splenic  enlargement  in  children  is  due  to  the  readiness  with 
which  the  lymphoid  tissues  react  to  infection  and  toxaemia  in  early  life,  and  not 
to  any  specific  difference  in  the  disease.  Moreover,  a  case  which  presented  enlarged 
glands  in  childhood  may  in  adult  life,  when  the  glandular  swelling  has  subsided, 
be  indistinguishable  from  ordinary  rheumatoid  arthritis  (Garrod).  (3)  That  cases 
of  rheumatoid  arthritis  in  children  can  be  seen  (a)  without  any  glandular  or 
splenic  enlargement,  (b)  with  glandular  but  no  splenic  enlargement,  and  (c)  with 
enlargement  both  of  the  lymphatic  glands  and  of  the  spleen. 
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From  the  category  of  rheumatoid  arthritis  are  excluded  joint  diseases  due  to 
known  micro-organisms,  such  as  the  tubercle  bacillus,  the  pneumococcus,  gono- 
coccus,  streptococci,  and  staphylococci,  the  forms  of  arthritis  seen  in  syphilis 
and  after  various  fevers,  toxic  arthritis  as  in  gout  and  after  injections  of  serum, 
arthropathies,  and  the  joint  changes  of  haemophilia. 

^Etiology. — In  adult  life  rheumatoid  arthritis  attacks  more  females  than 
males,  and  Diamantberger's  35  cases  of  chronic  arthritis  in  children  were  made 
up  of  24  girls  and  11  boys  ;  but  in  50  other  cases  which  I  have  collected  there 
were  26  females  and  24  males.  Inheritance  does  not  exert  any  obvious  influence. 
The  age  of  onset  varies  ;  the  disease  hardly  ever  attacks  infants  under  one  year, 
but  in  a  considerable  proportion  of  the  sufferers  it  starts  before  the  end  of  the 
third  year.  In  8  out  of  Still's  12  original  cases  the  disease  began  within  the  first 
three  years  of  life. 

Although  the  exact  agent  is  quite  unknown,  it  is  generally  considered  that  the 
disease  is  infective  in  origin,  on  the  grounds  that  there  may  be  fever,  glandular 
and  splenic  enlargement,  and  in  some  instances  leucocytosis  and  albuminuria. 
Stress  can  hardly  be  laid  on  the  occurrence  of  some  infective  disease  prior  to  the 
onset  in  about  half  the  cases,  for  this  is  common  in  childhood.  It  has  been  sug- 
gested that  it  may  be  a  manifestation  of  attenuated  tuberculosis — in  fact,  a  form 
of  the  tuberculous  pseudo-rheumatism  of  Poncet  {vide  p.  927)  ;  but  very  few  cases 
supply  any  evidence  in  favour  of  this  view,  and  some  cases  have  been  proved  to 
be  free  from  tuberculosis.  Possibly  various  micro-organisms  of  a  low  grade  of 
virulence  may  cause  the  disease. 

Morbid  Anatomy. — There  is  peri-articular  fibrosis  with  thickening  of  the  cap- 
sule and  ligaments,  and  the  synovial  membrane  is  vascular  and  swollen  with 
hypertrophy  of  its  villous  processes.  In  the  joints  of  two  severe  cases  opened 
during  life  the  synovial  membrane  is  described  by  Whitman  as  replaced  by  soft 
red  granulation  tissue.  The  cartilages  are  normal  or  present  some  pitting  at  the 
margins,  due  to  pressure  exerted  by  the  enlarged  synovial  fringes.  There  is  an 
absence  of  osteophytic  outgrowths  and  of  the  fibrillation  and  erosion  of  the  central 
parts  of  the  cartilages  characteristic  of  osteo-arthritis.  There  may  be  adhesions 
in  joints  affected  severely.     The  adjacent  bone  shows  rarefaction. 

The  enlarged  lymphatic  glands  show  chronic  hyperplasia.  The  glands  in  the 
portal  fissure  may  be  enlarged.  Pericardial  and  pleural  adhesions  may  be  present. 
Lardaceous  disease  of  the  spleen,  liver,  and  other  organs,  has  been  reported 
(Herringham,  Whitman). 

Clinical  Features. — The  onset  is  usually  acute  and  febrile  ;  in  some  cases  it 
is  described  as  gradual. 

The  course  of  the  disease  is  prolonged.  Exacerbations  of  arthritis  with  fever, 
especially  at  night,  and  sweating,  are  not  uncommon.  In  other  instances  the 
temperature  is  almost  continually  raised  to  100°  to  101°  F. 

The  joints  usually  affected  are  the  knees,  wrists,  ankles,  interphalangeals, 
especially  of  the  hand,  the  me tacarpo -phalangeal,  and  the  cervical  spine  ;  the 
temporo-maxillary  and  sterno-clavicular  are  not  attacked  so  frequently  as  in 
adults.  In  some  instances  the  larger  articulations  suffer  to  the  exclusion  of  the 
smaller.  The  joints  are  symmetrically  affected,  and  present,  especially  those  of 
the  hand,  a  characteristic  fusiform  appearance  which  is  mainly  due  to  peri-articular 
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fibrosis  and  oedema,  for  there  is  little  effusion  into  the  joint.  Skiagraphy  shows 
transparency  of  the  bones  and  absence  of  osteophytes.  On  movement  crackling 
may  be  felt,  but  there  is  no  bony  grating.  The  joints  are  comparatively  free  from 
pain  and  tenderness.  Muscular  wasting  is  prominent,  and  late  in  the  disease  con- 
tractures may  occur.     Clubbing  of  the  fingers  has  been  observed. 

There  is  no  liability  to  endocarditis,  but  a  hsemic  murmur  may  appear.  As 
the  disease  advances  the  pulse  becomes  rapid.  Enlargement  of  the  lymphatic 
glands  is  specially  seen  in  young  children. 
The  enlarged  glands  are  chiefly  related 
to  the  affected  joints,  but  the  change 
may  be  general.  The  glands  increase 
in  size  during  the  febrile  periods  when 
the  joint  changes  are  progressing,  and 
subside  in  the  intervals.  They  may 
reach  a  very  considerable  size,  but  they 
never  suppurate,  and  the  skin  over 
them  is  natural.  Enlargement  of  the 
spleen,  which  is  quite  moderate,  is  also 
more  prominent  the  younger  the  patient, 
and  is  an  early  symptom  which  may 
disappear.  The  liver  may  also  be 
increased  in  size,  and  this  also  may 
disappear  as  the  acute  stage  of  the 
disease  subsides.  Albuminuria  and 
casts  occur  in  a  few  cases  ;  albuminuria 
may  be  constant,  or  only  appear  during 
the  febrile  exacerbations. 

In  a  collection  of  50  published  cases  of 
rheumatoid  arthritis  in  children,  many  of 
which  were  probably  recorded  on  account  of 
visceral  manifestations,  enlargement  was 
noted  in  the  glands  in  39,  of  the  spleen  in  28, 
of  the  liver  in  8,  and  6  had  albuminuria. 

The  children  are  thin,  and  often  show 
arrest  of  development.  There  is  usually 
some  anaemia,  and  leucocytosis  has 
been  noted  during  febrile  exacerba- 
tions. Wassermann's  reaction  is  nega- 
tive. The  skin  is  pale  and  may  show 
freckles.  The  face  has  often  a  waxy 
pallor  with  a  malar  flush,  and  pigmen- 
tation is  occasionally  noticed.  Slight 
exophthalmos  is  not  uncommon.     In  a 

few  instances  jaundice  has  been  present,  and  some  grave  cases  have  had  purpura: 
Sweating  may  be  prominent  although  fever  is  absent. 

Prognosis  is  probably  better  than  is  usually  believed,  and  recovery  may  cer- 
tainly occur.  Visceral  enlargement  is  an  early  sign,  often  disappears,  and  is  not 
necessarily  a  bad  prognostic.  Improvement  was  noticed  by  Still  after  intercurrent 
attacks  of  measles,  scarlet  fever,  and  jaundice. 


Fig.  157. — Chronic  Arthritis,  with  En- 
largement of  the  Lymphatic  Glands 
and  Spleen. 

Note  the  fusiform  swelling  of  the  elbow, 
wrist,  and  metacarpal  joints.  The  en- 
largement of  the  glands  in  the  axillse  is 
well  seen. 
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Diagnosis. — In  the  acute  phases  the  disease  must  be  distinguished  from 
rheumatic  fever  by  the  failure  to  react  to  salicylates  and  the  more  marked  articular 
changes.  Later  it  must  be  differentiated  from  other  forms  of  chronic  arthritis. 
There  is  a  rare  condition  of  chronic  peri-articular  fibrosis  with  rheumatic  nodules, 
which  may  follow  acute  rheumatism,  Jaccoud's  chronic  fibrous  rheumatism. 
The  occurrence  of  osteo -arthritis  in  children  is  referred  to  elsewhere  (vide  infra). 
The  rigidity  of  the  spine  may  suggest  caries,  and  the  joint  changes  and  splenic 
enlargement  have  erroneously  been  regarded  as  rickety. 

Treatment. — Good  hygienic  and  dietetic  conditions  are  important,  and  resi- 
dence in  a  dry  warm  climate  is  desirable.  Internally  cod-liver-oil,  guaiacol, 
iodide  of  iron,  arsenic,  and  thyroid  extract,  may  be  tried.  The  joints  should  be 
protected  by  cotton  wool,  and  may  be  painted  with  tincture  of  iodine,  or  an  oint- 
ment of  10  per  cent,  of  oleate  of  mercury  applied.  Hot-air,  peat,  radiant-heat,  and 
electric  baths  may  give  relief,  and  Bier's  hypereemic  treatment  is  advisable. 
Massage  is  useful  in  maintaining  the  nutrition  of  the  muscles.  Fibrolysin  has  also 
been  advocated,  and  the  application  of  radium  suggested.  Antistreptococcic 
serum  appears  to  be  useless. 
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OSTEO- ARTHRITIS. 

This  form  of  joint  disease,  characterized  by  primary  changes  in  the  cartilages, 
lipping  and  eburnation  of  the.  articular  surfaces,  and  osteophytic  formations,  is 
extremely  rare  in  children.  It  appears  to  be  rather  the  late  result  of  some  destruc- 
tive change  in  the  joints,  such  as  that  induced  by  haemophilia  or  inherited  syphilis, 
than  comparable  to  the  osteo-arthritis  of  more  advanced  life.  Congenital  syphilis 
may  cause  multiple  osteo-arthritis  with  Heberden's  nodes,  which  is  not  necessarily 
progressive.  Eye  changes  such  as  keratitis  and  choroiditis  are  apt  to  be  asso- 
ciated with  this  form  :  out  of  four  cases  of  this  kind  recorded  by  Still  three  had 
interstitial  keratitis.  Although  apparently  occurring  in  syphilitic  subjects,  the 
condition  is  not  benefited  by  mercury  and  iodides,  and  in  this  respect  resembles 
Charcot's  arthropathy. 

REFERENCE. 
Still  :  Practitioner,  London,  1904,  lxxiii.  100. 


SYPHILITIC  ARTHRITIS. 

The  following  forms  of  arthritis  may  occur  in  congenita]  syphilis  : 
1.  In  young  infants  syphilitic  arthritis  is  rare,  but  it  may  complicate  syphilitic 
epiphyseal  disease  (vide  p.  928).    Suppuration  in  connection  with  syphilitic  epiphy- 
sitis may  extend  into  the  joint.     The  occurrence  of  suppuration  is  generally 
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assumed  to  be  due  to  streptococcic  or  staphylococcic  invasion,  but  the  pus  has  been 
found  to  be  sterile  (Marfan).  This  form  of  suppurative  arthritis,  which  is  seldom 
seen  after  six  months  of  age,  is  rarely  confined  to  one  joint. 

2.  Primary  gummatous  disease  of  the  synovial  membrane  corresponding  to 
that  seen  in  tertiary  syphilis  in  adults. 

3.  Allied  to  this  is  gummatous  disease  of  the  synovial  membrane  associated 
with  osteitis  close  to  the  joint. 

4.  A  form  of  arthritis  deformans  with  bony  changes  as  in  osteo -arthritis. 

5.  Effusion  associated  with  osteitis. 

6.  Acute  synovitis  like  the  form  seen  in  the  secondary  stage  of  the  acquired 
disease.  With  the  exception  of  the  first,  these  forms  are  rare,  and  will  not  be 
described  further  here. 

7.  Chronic  effusion,  nearly  always  into  the  knee-joints,  and  bilateral,  though 
one  knee  may  be  more  swollen  than  the  other.  This  form,  first  recognized  by 
Clutton,  occurs  between  the  ages  of  six  and  fifteen  years.  It  is  specially  related  to 
the  occurrence  of  interstitial  keratitis,  and  it  has  been  estimated  that  75  per  cent, 
of  the  cases  show  this  eye  change  (Dunlop),  which  usually  appears  after  the  synovial 
effusion.  The  sexes  are  equally  affected,  thus  differing  from  interstitial  keratitis 
which  is  more  frequent  in  girls. 

Our  knowledge  of  the  morbid  changes  is  very  imperfect.  In  some  instances 
there  has  been  little  or  no  morbid  lesion,  in  others  hyperemia  and  thickening  of 
the  capsule  or  small  gummata  or  gummatous  infiltration  of  the  synovial  fringes  have 
been  described.     Suppuration  never  occurs. 

Clinical  Picture.— The  effusion  comes  on  insidiously  with  little  or  no  pain, 
and,  unless  treated,  runs  a  chronic  course.  The  knees  are  affected  in  a  very  high 
percentage  of  the  cases  ;  von  Hippel  found  this  in  41  out  of  his  43  cases,  and  in 
35  of  the  cases  the  knees  were  the  only  joints  attacked.  The  mobility  of  the 
joints  is  little  interfered  with,  and  local  redness  and  heat  are  absent.  Usually 
there  is  no  bony  enlargement,  but  some  cases  present  thickening  of  the  synovial 
membrane.  The  condition  is  probably  often  regarded  as  tuberculous,  and  it  has 
been  suggested  that  this  is  responsible  for  the  long  course  of  such  cases.  For  if 
treated  with  mercury,  and  iodides,  they  usually  clear  up  in  about  two  months, 
whereas  splints  and  rest  do  not  effect  any  improvement.  When  specific  treatment 
is  imperfectly  carried  out,  a  relapse  may  occur.  In  rare  instances,  however,  tuber- 
culosis appears  to  supervene  in  a  joint  primarily  syphilitic.  This  complication 
may  explain  why  some  cases  do  not  respond  to  specific  treatment. 
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JOINT  AFFECTIONS  IN  NERVOUS  DISEASES. 

Joint  affections  occurring  in  connection  with  nervous  diseases  may  be  thus 
divided. 

(a)  Associated  with  acute  diseases  of  the  nervous  system.  In  rare  instances 
acute  polio-myelitis  is  accompanied  by  arthritis  in  the  paralyzed  extremity.  One 
joint  only,  such  as  the  ankle,  may  be  affected  either  synchronously  with  the  onset 
of  the  paralysis  or  some  weeks  later.  In  another  form  the  small  joints  of  the  hand 
suffer  ;  Coutts  described  this  form  in  a  brother  and  sister.  It  is  open  to  discussion 
whether  the  joint  affection  is  due  to  an  ultra-microscopic  organism  responsible  for 
acute  polio-myelitis  or  to  some  other  infection  of  the  less  resistant  joints  of  the 
affected  extremity.  From  the  presence  of  pain  and  loss  of  power  acute  rheumatism 
is  very  likely  to  be  diagnosed,  but  salicylates  fail  to  relieve  the  symptoms.  Infantile 
scurvy  in  an  early  stage  may  also  imitate  polio-myelitis  with  arthritic  manifesta- 
tions. 

In  epidemic  cerebro-spinal  meningitis  there  is,  in  rare  instances,  intra-  or  extra- 
articular suppuration  due  to  the  meningococcus.  Usually  meningococcic  arthritis 
subsides  without  injuring  the  joint,  and  may  be  hardly  noticeable,  but  sometimes 
it  is  a  prominent  feature.  It  may  be  associated  with  the  chronic  (posterior  basic) 
form  of  meningococcic  meningitis,  and  with  pseudo-glioma  or  the  infra-ocular 
condition  due  to  the  meningococcus  which  imitates  new  growth  (Coates  and  Forbes): 
In  rare  instances,  of  which  Cecil  and  Soper  have  collected  five,  meningococcic 
septicaemia  is  not  accompanied  by  meningitis  ;  it  is  therefore  possible  that  meningo- 
coccic arthritis  may  occur  independently  of  meningitis. 

(b)  Associated  with  chronic  nervous  diseases.  Syringomyelia  very  rarely 
occurs  in  childhood,  but  the  occurrence  of  arthropathies  of  the  Morvan  type  has 
been  recorded  in  children  (Clarke  and  Groves,  Fletcher). 

Hysterical  joints  in  children  are  usually  seen  in  girls  approaching  puberty. 
The  affected  joint,  commonly  the  hip,  which  is  free  from  any  swelling  or  bony 
change  when  examined  by  X-rays,  is  rigidly  fixed  by  muscular  contraction,  and  is 
intensely  painful  until  the  patient's  attention  is  distracted.  There  may  be  evidence 
of  definite  neurosis  and  of  cutaneous  hyperesthesia.  The  diagnosis  from  early 
tuberculous  disease  must  be  made  with  great  care. 
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HEMOPHILIC  JOINTS. 

Arthritic  manifestations  are  extremely  common  in  haemophilia,  and  contrast 
with  the  great  rarity  of  haemorrhages  into  other  serous  membranes. 

^Etiology. — The  liability  to  these  articular  manifestations  is  most  prominent 
in  early  life,  the  first  attack  commonly  occurring  between  the  fourth  and  seventh 
years,  and  diminishes  with  advancing  years.     The  joints  suddenly  swell  as  the 
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result  of  strain  or  injury,  which  may  be  so  slight  that  the  onset  is  described  as 
spontaneous.  The  attacks,  which  may  closely  resemble  ordinary  synovitis,  are 
more  easily  induced  at  one  time  than  another. 

Morbid  Anatomy. — That  haemorrhage  occurs  into  the  joints  is  proved  by 
aspiration  during  life  and  by  examinations  of  hsemophilic  joints  after  death. 
Konig  described  three  stages — haemorrhage  (haemarthrosis),  inflammation,  and 
deformity.  After  repeated  attacks  the  synovial  membrane  presents  fringes  with 
a  seaweed  appearance  of  a  rusty  colour,  due  to  altered  blood-pigment ;  there  are 
adhesions,  the  cartilages  degenerate,  and  eventually  the  changes  seen  in  osteo- 
arthritis result.  Sir  Almroth  Wright  suggests,  on  the  analogy  of  the  superficial 
"  serous  haemorrhages,"  that  the  fluid  in  the  joints  is  often  serous,  and  not  heemor- 
rhagic. 

Clinical  Picture. — The  knee  is  most  often  attacked,  in  about  half  the  cases ; 
then  the  elbow,  in  about  a  quarter  of  the  cases  ;  and  then  the  ankle  and  other  joints, 
including  those  of  the  fingers.  Several  articulations  may  be  affected  in  the  same 
patient.  Three  stages  have  been  described  :  At  the  onset  the  joint  becomes  dis- 
tended and  painful,  but  not  tender,  and  the  skin  over  it  is  stretched,  but  not  red  or 
hot.  The  effusion  is  soon  absorbed,  and  the  joint  appears  little  damaged.  In 
the  second  stage  a  form  of  chronic  arthritis  has  resulted  from  repeated  attacks, 
and  thickening  of  the  synovial  membrane  and  some  passive  effusion  are  present. 
In  the  third  stage  the  joints  become  permanently  deformed  and  partially  ankylosed. 

Prognosis. — The  vast  majority  of  bleeders  eventually  suffer  from  some 
arthritic  crippling,  but  the  liability  to  haemarthrosis  diminishes  as  age  advances, 
and  the  prognosis  therefore  improves  as  time  goes  on. 

Diagnosis. — In  a  known  "  bleeder  "  any  joint  affection  should  be  suspected 
to  be  of  this  nature,  and  all  surgical  interference  forbidden.  Unfortunately  haemo- 
philics  sometimes  conceal  their  diathesis,  and  the  disease  may  be  regarded  as  tuber- 
culous, rheumatoid  arthritis,  or  even  osteomyelitis.  In  recent  attacks  of  obscure 
arthritic  swelling  the  possibility  of  heemophilia  should  be  considered,  and  inquiry 
made  on  this  point  before  active  measures  are  adopted.  As  haernophilic  joints 
are  particularly  likely  to  be  regarded  as  tuberculous,  Moro's  tuberculin  test,  which 
does  not  involve  puncture  or  incision  of  the  skin,  may  be  employed  in  a  doubtful 
case. 

Treatment. — The  joint  should  be  kept  at  rest,  if  necessary  by  splints,  and 
soothing  applications  or  an  ice-bag  applied.  The  general  treatment  of  haemophilia 
should  of  course  be  carried  out  (see  also  Chapter  IX.,  p.  543). 
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CLUBBING  OF  THE  FINGERS. 

Synonym. — Hippocratic  fingers. 

Definition. — A  swollen  condition  of  the  terminal  phalanges,  with  curving 
of  the  nails  of  the  fingers  and  toes  ;  it  is  almost  always  symmetrical,  and  is  due  to 
changes  in  the  soft  parts. 

.ZEtiology. — It  is  most  commonly  due  to  intrathoracic  conditions  of  an  infective 
nature,  such  as  empyema,  chronic  pneumonia,  foetid  bronchitis,  and  chronic  pul- 
monary tuberculosis.  It  is  seen  in  cases  of  congenital  heart  disease  with  cyanosis, 
and  may  then  be  associated  with  an  analogous  change  in  the  nose  and  ears.  It 
is  also  occasionally  present  in  a  slight  degree  in  advanced  valvular  disease  due  to 
rheumatic  endocarditis.  It  always  accompanies  osteo-arthropathy.  Clubbing 
of  the  fingers  is  not  very  uncommon  in  hypertrophic  biliary  cirrhosis  of  the  liver 
with  chronic  jaundice.  It  is  more  often  seen  in  this  disease  in  children  than  in 
adults.  It  may  also  occur  in  association  with  chronic  jaundice  due  to  other  causes. 
In  rare  instances  clubbing  of  the  fingers  has  been  observed  in  sarcoma  of  the  lung, 
hydatid  of  the  lung,  lymphadenoma  of  the  mediastinum,  amyloid  liver,  congenital 
dilatation  of  the  colon  (J.  Thomson),  rheumatoid  arthritis,  enterogenous  cyanosis 
(Stockvis,  V.  de  Borgh),  intestinal  toxaemia,  and  pyelonephritis  (Marfan).  Ex- 
ceptionally the  condition  has  been  said  to  be  congenital.  It  has  also  been  seen 
in  delicate  children  with  defective  circulation,  but  without  any  evidence  of  definite 
disease  (Thomson),  and  it  has  been  noted  in  perfectly  healthy  individuals. 

Pathogeny. — The  factors  most  probably  concerned  in  the  production  of 
clubbed  fingers  are- — (a)  The  local  action  of  toxins  formed  elsewhere  on  the  soft 
tissues  of  the  nail-bed,  or  (b)  the  mechanical  stagnation  of  blood  in  the  nail-bed  due 
to  circulatory  disturbances  such  as  would  result  from  failure  of  the  right  side  of 
the  heart,  or  (c)  a  combination  of  (a)  and  (6).  Thus,  it  has  been  suggested  that 
cyanosis — for  example,  that  due  to  congenital  heart  disease — induces  a  toxemic 
condition  by  interfering  with  the  excretion  of  poisons  by  the  lungs.  The  question 
of  the  causation  cannot  be  considered  as  settled,  for  many  cases  in  which  the  con- 
ditions suitable  for  the  production  of  clubbing  are  present  do  not  show  this  change. 
It  has  been  suggested  that  the  condition  is  due  to  trophic  impulses  conveyed 
through  the  nervous  system  ;  but,  except  that  neuritis  and  clubbing  of  the  fingers 
are  in  rare  cases  associated,  there  is  no  evidence  of  this. 

Morbid  Anatomy. — There  is  no  change  in  the  bones,  and  the  nature  of  the 
alteration  of  the  soft  tissues  has  been  variously  described.  In  favour  of  the  view 
that  the  swelling  of  the  soft  parts  is  due  to  vascular  engorgement  and  oedema,  it 
has  been  stated  that  the  bulbosity  can  be  removed  by  pressure,  and  that  it  dis- 
appears in  fingers  preserved  in  spirit.  Hyperplasia  of  the  soft  tissues,  enlarge- 
ment of  the  papillse  of  the  dermis,  and  an  increased  quantity  of  fat  (Emerson), 
have  also  been  described. 

Clinical  Aspect. — Clubbing  of  the  fingers  usually  comes  on  gradually,  but 
it  has  been  noticed  within  two  weeks  from  the  onset  of  the  causal  disease  (West). 
The  fingers  are  more  often  and  more  rapidly  affected  than  the  toes  ;  usually  all 
the  fingers  share  in  the  change,  but  sometimes  the  index  finger  and  thumb  are 
chiefly  affected,  and  in  rare  instances  the  clubbing  is  confined  to  one  or  two  fingers. 
The  terminal  phalanges  are  much  enlarged,  and  their  tips  are  cyanotic.    The  nails 
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are  curved  longitudinally  and  transversely,  are  often  longitudinally  striated,  and 
may  be  unduly  brittle.  Their  growth  is  more  rapid  than  in  health,  and  they  are 
also  peculiar  in  that  the  root  of  the  nail  is  raised  and  unusually  movable.  The 
terminal  phalanges  have  been  compared  to  the  bowl  of  a  spoon,  to  a  drumstick, 
and,  when  seen  in  profile,  to  a  parrot's  beak.  The  bulbous  fingers  are  usually 
free  from  pain,  and  there  is  not  any  alteration  in  sensation.  When  the  cause  of 
the  condition — for  example,  an  empyema — is  removed,  the  clubbing  disappears. 

The  Treatment  is  that  of  the  cause. 
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HYPERTROPHIC  OSTEOARTHROPATHY. 

Synonym. — Hypertrophic  pulmonary  osteo-arthropathy. 

Definition. — Symmetrical  enlargement  of  the  hands  and  feet,  with  clubbing 
of  the  fingers  and  toes,  periostitic  thickening  of  the  long  bones,  especially  in  the 
neighbourhood  of  the  joints,  and  articular  inflammation.  It  is  a  secondary  mani- 
festation of  morbid  processes  elsewhere,  usually  in  the  lungs. 

^Etiology. — In  adults  it  is  about  five  times  more  frequent  in  males  than  in 
females,  but  in  children  this  proportion  is  not  maintained. 

P.  Marie,  who  described  the  condition  in  1890,  considered  that  it  was  always 
secondary  to  disease  of  the  lungs,  and  due  to  toxins  absorbed  from  lesions  in  these 
organs ;  he  therefore  called  it  "  hypertrophic  pulmonary  osteo-arthropathy." 
Although  it  is  now  recognized  that  it  may  occur  in  cases  in  which  the  lungs  are 
healthy,  Marie's  statement  holds  good  in  the  majority  of  cases.  The  intrathoracic 
conditions  with  which  it  is  associated  are  bronchiectasis,  chronic  pneumonia, 
chronic  pulmonary  tuberculosis,  empyema,  and  malignant  disease  of  the  medias- 
tinum or  lung.  In  rare  instances  it  has  been  noted  in  hypertrophic  biliary 
(Hanot's)  cirrhosis,  and  still  more  rarely  in  tuberculous  disease  of  the  spine,  and 
intrathoracic  lymphadenoma.     In  some  cases  the  cause  has  not  been  apparent. 

Pathogeny. — -It  was  thought  by  Marie  that  the  osteo -arthritic  changes  were 
due  to  toxins  absorbed  from  the  lungs,  and  Bamberger  (1889),  who  described  the 
condition  before  Marie,  though  less  fully,  considered  that  its  onset  was  specially 
related  to  the  sputum  becoming  foetid.  This  explains  to  some  extent  why  bronchi- 
ectasis and  pulmonary  tuberculosis  may  be  present  for  years  without  any  asso- 
ciated osteo-arthropathy.  In  1896  Thorburn  and  Westmacott  put  forward  the 
view  that  the  changes  were  due  to  tuberculosis,  and  Poncet  and  his  followers 
regard  it  as  a  form  of  tuberculous  pseudo-rheumatism — namely,  due  to  toxins 
produced  in  tuberculous  foci  elsewhere. 

Morbid  Anatomy. — There  is  a  deposit  of  new  periosteal  bone  on  the  shafts  of 
the  long  bones,  especially  the  lower  ends  of  the  radius,  ulna,  metacarpals,  and  first 
two  rows  of  phalanges  ;  less  often  the  lower  ends  of  the  humeri,  the  upper  extremi- 
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ties  of  the  radius  and  ulna,  and  the  bones  of  the  lower  extremities,  particularly 
the  tibia  and  fibula  near  the  ankle-joint,  are  affected.  The  shafts  may  show  a  diffuse 
sheath  of  periostitic  bone,  but  the  sheath  is  thicker  near  the  joints.  In  some  instances 
this  change  is  seen  in  other  parts  of  the  skeleton.  These  changes  are  symmetrical 
on  the  two  sides  of  the  body.  The  joints  usually  contain  fluid,  and  may  show 
definite  evidence  of  inflammation,  such  as  gelatinous  thickening  of  the  synovial 
membrane.  There  is  no  bony  change  in  the  terminal  phalanges,  which  are  in  the 
same  condition  as  in  clubbed  fingers.  The  ductless  glands  are  normal.  The 
newly-formed  bone  is  friable,  and,  like  that  of  ordinary  periostitis,  is  composed  of 
trabeculee  at  right  angles  to  the  long  axis  of  the  bone.  Rarefaction  of  the  under- 
lying shaft  has  been  described  as  a  distinguishing  feature  from  ordinary  osteo- 
periostitis.    Microscopically  there  is  no  evidence  of  tuberculosis. 

Symptoms. — Clubbing  of  the  fingers  is  always  present,  and  in  addition  there  is 
enlargement  of  the  ends  of  the  bones  and  prominence  of  joints,  especially  the 
wrists  and  ankles,  and  sometimes  the  knees,  elbows,  and  phalangeal  joints.  The 
bony  thickening  and  irregularity  may  be  felt,  and  the  enlargement  of  the  ends  of 
the  bones  is  exaggerated  by  the  swelling  of  the  overlying  subcutaneous  tissues  and 
by  the  atrophy  of  the  muscles  of  the  limbs.  The  joints  may  be  tender,  often  contain 
fluid,  and  their  movements  are  clumsy  and  somewhat  impaired.  The  course  of 
the  disease  varies  ;  acute  and  chronic  cases  have  been  described,  and  not  uncom- 
monly there  are  distinct  exacerbations,  during  which  the  articulations  become 
painful  and  swollen,  the  skin  over  them  red,  and  the  temperature  of  the  body 
somewhat  raised.  Excessive  perspiration  is  common.  Kyphosis  in  the  dorso- 
lumbar  region  may  occur,  but  is  due  to  pulmonary  or  other  lesions.  When  the 
causal  condition,  such  as  empyema,  is  cured,  the  bony  lesions  undergo  slow 
resolution. 

Diagnosis. — Acromegaly  is  very  rare  in  children  ;  it  is  characterized  by  elonga- 
tion of  the  face  and  prognathism,  and  is  not  accompanied  by  clubbing  of  the  fingers. 
From  rheumatoid  arthritis  an  X-ray  examination  will  at  once  distinguish  it. 

Treatment. — It  is  essential  to  treat  the  underlying  cause.  Pain  is  not  often 
troublesome,  but  if  so  relief  may  be  obtained  from  hot  applications  or  aspirin. 
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CHAPTER  XVIII 

RHEUMATISM  AND  CHOREA 
ARTHUR  F.  VOELCKER 

RHEUMATISM. 

Introduction. — Of  all  the  diseases  to  which  children  are  liable,  none  is  more 
protean  in  aspect  than  rheumatism.  The  varied  procession  of  its  multiple  mani- 
festations leads  us  to  think  of  rheumatism  as  a  state  rather  than  as  a  disease.  It 
is  by  the  study  of  the  condition  as  met  with  in  children  rather  than  in  adults  that 
we  can  gradually  fill  in  our  conception  of  the  rheumatic  state.  Its  manifestations, 
while  of  the  same  nature  in  childhood  and  in  adult  life,  present  some  striking 
differences  in  their  frequency,  distribution,  and  severity,  which  will  be  referred  to 
in  the  course  of  this  chapter.  So  widespread  and  varied  are  the  results  of  rheumatism 
in  childhood  that  it  is  doubtful  if  an  adequate  conception  of  the  condition  can  be 
gained  outside  the  walls  of  a  children's  hospital.  The  difficulties  which  present 
themselves  in  attaining  to  anything  like  a  comprehensive  view  of  the  pathology, 
the  varied  and  numerous  manifestations  of  the  disease,  the  limitations  of  our  power 
to  control  it,  and,  finally,  our  appreciation  of  the  immense  amount  of  injury  done 
both  to  the  individual  and  to  the  community  by  rheumatism,  lend  to  its  study  in 
childhood  a  peculiar  interest. 

At  the  present  time  we  have  no  specific  reaction  by  which  we  can  decide  whether 
a  given  manifestation  is  or  is  not  a  rheumatic  one,  and  consequently,  in  the  con- 
sideration of  the  symptomatology  and  treatment,  reference  will  have  to  be  made 
to  the  points  which  appear  to  justify  us  in  regarding  certain  conditions  as  expres- 
sions of  rheumatism.  Rheumatism  in  childhood  runs  such  a  prolonged  course  that 
inflammations  of  certain  organs  which  occur  at  one  time  as  isolated  phenomena, 
at  another  appearing  in  an  avalanche  of  overwhelming  and  unmistakable  mani- 
festations of  the  rheumatic  state,  make  us  prepared  on  the  one  hand  for  the  absence 
of  confirmatory  evidence  at  the  moment,  and  on  the  other  hand  reluctant  to 
designate  as  rheumatic  a  lesion  simply  because  it  occurs  in  association  with  other 
manifestations  which  we  already  regard  as  rheumatic.  It  will  be  pointed  out  that 
there  is  hardly  any  isolated  phenomenon  which  can  be  accepted  as  undoubtedly 
rheumatic ;  and  to  prove  a  bacteriological  origin  for  rheumatism,  we  ought  to  be 
able  to  detect  the  organism  or  its  products  in  the  lesions.  Although  this  may  be 
possible  ere  long,  at  the  present  time  there  is  no  method  by  which  we  can  deter- 
mine with  scientific  accuracy  the  specific  (rheumatic)  nature  of  a  given  lesion. 
Thus,  it  happens  that  the  rheumatic  nature  of  some  lesions  is  a  matter  of  controversy, 
while  in  the  case  of  others  their  rheumatic  title  is  based  on  an  almost  universal 
consensus  of  opinion.  At  the  present  time  the  evidence  we  can  advance  as  to  the 
rheumatic  nature  of  a  lesion  is  derived  from  the  previous  and  the  family  history  of 
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the   child,  the   recognition   of   coexisting  lesions    tacitly   accepted  as  rheumatic, 
and,  lastly,  from  noting  the  effect  of  treatment  on  these  lesions. 

In  the  case  of  children,  a  knowledge  of  the  previous  illnesses,  and  to  a  certain 
extent  a  knowledge  of  the  family  history,  will  give  us  valuable  help  ;  but  it  is  regret- 
table that  hospital  records,  from  which  so  much  of  our  statistical  information  is 
drawn,  should,  from  the  nature  of  the  conditions  under  which  such  records  are 
obtained,  be  of  such  unequal  and  doubtful  value.  This  drawback  is  intensified  by 
the  looseness  with  which  the  unfortunate  term  rheumatic  is  so  often  used  as  a  desig- 
nation of  disorders  which  have  nothing  whatever  to  do  with  those  which  are  now 
under  consideration.  Unless  the  inquirer  has  had  experience  of  the  manifold  and 
varied  aspects  in  which  rheumatism  may  present  itself  in  childhood,  the  percentage 
of  cases  in  which  a  "  rheumatic  "  previous  history  will  be  traced  will  fall  far  short 
of  the  actual  truth.  The  last  method  by  which  we  may  judge  of  the  rheumatic 
nature  of  a  lesion — that  afforded  by  the  result  of  treatment — is  perhaps  the  most 
fallacious  ;  and  it  will  be  pointed  out  that,  while  certain  drugs,  such  as  the  sali- 
cylates, are  invaluable  in  the  treatment  of  some  lesions,  they  are  quite  inefficacious 
in  others  of  an  undoubtedly  rheumatic  nature.  The  characteristics  presented  by 
an  adult  patient  the  subject  of  acute  rheumatism  are  well  known,  but  an  attack  of 
acute  rheumatism  in  a  child  usually  presents  features  which  differ  widely  in  the 
extent  to  which  certain  structures  are  involved,  differ  in  the  existence  of  certain 
manifestations  which  are  peculiar  to  children,  and  differ  in  the  relative  liability  of 
certain  structures  to  be  attacked  at  different  periods  of  life,  and  yet  there  is  no 
reason  to  believe  that  the  cause  of  rheumatism  is  in  any  way  different  at  these 
several  periods  of  life. 

Rheumatism  in  childhood  is  often  a  long-drawn-out  disease  in  the  course  of 
which  many  lesions  develop,  often  with  so  little  evidence  of  active  mischief  that 
we  are  sometimes  appalled  by  the  recognition  of  some  grave  consequence  of 
the  disease  which  has  been  developing  insidiously  and  unsuspected.  This 
sneaking  form  is  characteristic  of  rheumatism  in  childhood.  While  in  adult  life 
it  is  the  acute  joint  pain  and  swelling,  with  fever  and  sweating,  which  characterize 
an  attack  of  rheumatism,  in  children  these  symptoms  may  be  so  slight  that  their 
very  existence  is  often  overlooked  ;  indeed,  there  may  be  no  local  affection  of  the 
joints  at  all. 

^Etiology — Heredity. — Rheumatism  is  a  family  disease.  The  liability  to  it 
may  be  inherited  from  either  or  both  parents,  and  when  the  latter  is  the  case  this 
liability  is  distinctly  increased.  With  the  exception  of  the  case  of  congenital  heart 
disease — not  infrequently  the  result  of  an  intra-uterine  endocarditis — we  are  not 
aware  of  any  congenital  manifestation  of  rheumatism. 

Age. — Rheumatic  manifestations  rarely  show  themselves  before  the  third  year 
of  life,  though  undoubted  cases  of  articular  rheumatism  have  been  met  with  in 
the  second  year.  Between  the  ages  of  four  and  nine  years  nearly  80  per  cent,  of 
the  cases  in  children  first  show  themselves,  three-fifths  of  these  cases  occurring 
between  the  fourth  and  sixth  years  of  life,  and  two-fifths  between  the  seventh  and 
ninth  years. 

Sex. — The  more  frequent  incidence  of  chorea  in  females  causes  the  proportion 
of  female  cases  over  eight  years  of  age  to  be  higher  than  that  of  the  males  ;  other- 
wise the  two  sexes  are  equally  affected. 

Race. — Rheumatism  is  ubiquitous.  In  England  it  is  met  with  more  commonly 
among    the    blonde    types — the  descendants  of  Teutonic  or  Nordic  ancestors — 
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than  among  the  brunette,  dark,  or  Iberian  type.  Mackintosh  has  pointed  out 
that  this  proclivity  of  the  blonde  type  to  rheumatism  may  be  associated  with  the 
fact  that  the  evolution  of  the  Nordic  races  took  place  under  climatic  conditions  of 
great  dryness,  so  that  in  England  we  find  that,  while  these  types  preponderate  in 
the  southern  and  eastern  districts,  yet  there  are  certain  damp  areas,  such  as  the 
Fens,  the  Sussex  Weald,  and  Romney  Marsh,  where  the  blonde  type  is  conspicu- 
ously absent.  Church  has  called  attention  to  the  marked  frequency  of  rheumatic 
affections  at  Whitehaven  and  in  the  Isle  of  Man,  localities  where  the  men  are  the 
most  purely  Norwegian,  the  fairest,  and  almost  the  tallest,  in  England.  It  is 
here  that  we  find  a  heavy  rainfall — a  climatic  condition  unfavourable  to  the  race 
—and  this  reaction  to  unfavourable  climatic  conditions  is  expressed  in  the  prevalence 
of  rheumatism  among  the  blondes  of  these  districts. 

Locality. — No  locality  can  claim  to  be  exempt  from  the  incidence  of  rheumatism  ; 
but  at  the  same  time  it  would  appear  that  in  the  London  district  rheumatism 
in  children  is  specially  prevalent  and  frequently  of  a  severe  type. 

Season. — Rheumatic  manifestations  are  most  commonly  met  with  in  spring 
and  autumn,  May  and  November  being  in  London  the  months  in  which  rheumatic 
manifestations  of  an  articular  nature  are  most  frequent. 

Exposure  to  damp  does  not  seem  in  children  to  play  such  a  definite  part  in 
the  production  of  an  attack  of  rheumatism  as  it  does  in  the  adult  ;  but  in  childhood 
the  probabilities  of  exposure  to  damp  beds  is  naturally  less  than  in  adult  life, 
while  a  wetting  by  day  is  less  likely  to  attract  attention  in  a  child  than  is  the  case 
in  an  adult. 

Rheumatism  undoubtedly  may  follow  as  a  sequel  to  scarlet  fever,  and  has  been 
described  as  a  sequel  both  of  measles  and  of  influenza. 

Pathology. — The  manifestations  of  rheumatism  are  generally  clear,  but  the 
cause  is  as  yet  undetermined.  All  recent  investigation  tends  to  include  it  among 
the  infective  diseases,  and  to  attribute  to  it  a  microbial  origin.  The  occurrence  of 
pyrexia  in  the  rheumatic  state  is  an  argument  in  favour  of  a  microbial  origin,  and 
many  of  the  manifestations  of  rheumatism  are  typically  inflammatory  in  nature, 
and  it  is  to  the  chemical  products  of  bacterial  activity  that  we  look  as  the  chief 
source  of  inflammatory  lesions.  The  microbic  origin  of  rheumatism,  though  it  has 
not  yet  earned  universal  acceptance,  seems  to  the  writer  to  be  becoming  more  and 
more  probable,  and  the  claim  of  Poynton  and  Paine  to  have  recognized  a  specific 
organism — the  rheumococcus — derives  additional  force  from  the  results  of  the 
inoculation  of  animals  with  the  material  derived  from  the  effusions  of  patients 
suffering  from  acute  rheumatic  arthritis.  Against  the  view  of  a  specific  organism  it 
has  been  urged  that  the  disease  is  the  result  of  the  invasion  of  the  tissues  by  different 
members  of  the  streptococcal  groups.  Rheumatism  has  by  many  been  regarded 
as  a  mild  form  of  pyaemia  ;  but,  as  has  been  pointed  out  by  Poynton,  it  is  very 
rarely  that  rheumatism  in  the  true  sense  of  the  word  arises  in  the  course  of  a  true 
pyaemia,  though  acute  rheumatism  is  a  relatively  common  disease.  The  occurrence 
of  very  severe  and  often  fatal  cases  of  rheumatism  is  not  in  keeping  with  the 
phenomena  which  we  should  expect  as  the  result  of  the  invasion  of  the  body  by  an 
attenuated  pus-producing  organism. 

The  existence  of  a  specific  organism  is  not  yet  accepted  as  proven,  but  in  spite 
of  the  variety  of  organisms,  each  of  which  has  been  claimed  as  specific,  the  Diplo- 
coccus  rheumaticus,  described  by  Poynton  and  Paine  in  1900,  seems  to  have  fulfilled 
Koch's  postulates  more  nearly  than  any  of  its  competitors.     It  has  been  obtained 
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from  the  blood,  from  the  pericardial  effusion,  and  from  the  effusions  into  the  joints, 
in  cases  of  rheumatic  fever  in  the  human  subject,  and  when  injected  into  rabbits 
and  monkeys,  after  cultivation  outside  the  body,  has  produced  in  them  endo-  and 
pericarditis  and  multiple  arthritis.  From  these  lesions  the  organism  has  been  re- 
covered and  proved  identical  with  that  originally  isolated  from  the  rheumatic  patient. 

The  organism  is  widely  distributed  throughout  the  tissues  in  the  course  of  an 
attack  of  acute  rheumatism,  and  is  found  more  abundantly  in  the  tissues  them- 
selves than  in  the  inflammatory  exudations  in  the  joints  and  serous  cavities — a 
fact  which  may  explain  the  frequent  failure  of  investigators  to  recover  an  organism 
from  the  pleural,  joint,  or  even  pericardial  effusions  in  acute  rheumatism.  The 
effect  of  the  presence  of  the  organism  and  its  products  is  to  cause  a  reaction  on  the 
part  of  the  tissues  in  which  they  are  situated,  and  thus  we  find  the  chief  lesions  to 
be  inflammatory  exudations,  degenerative  changes  in  the  tissues,  and  prolifera- 
tive changes  leading  to  the  formation  of  new  connective  tissue. 

The  nature  of  the  changes  in  the  tissues  will  depend  on  the  virulence  of  the 
organism,  the  time  for  which  it  acts,  and  the  resistance  possessed  by  the  individual. 
Where  resistance  is  high,  the  micro-organisms  are  rapidly  destroyed  after  producing 
effusion  around  the  bloodvessels  and  into  the  serous  cavities.  The  effusions  are 
accompanied  by  degenerative  changes  in  the  connective  tissue,  and  these  may 
either  resolve  without  cell  necrosis  or  the  cells  may  be  replaced  by  some  form  of 
connective  tissue.  The  minute  changes  observed  as  the  result  of  rheumatic  infec- 
tion will  be  described  under  the  various  lesions  produced  by  rheumatism  (e.g., 
pericarditis,  endocarditis,  myocarditis,  chorea),  but  a  description  of  the  histology 
of  the  rheumatic  nodule  is  here  given  as  affording  a  type  of  the  changes  which  are 
commonly  met  with. 

The  subcutaneous  nodule  is  an  undoubted  manifestation  of  rheumatism,  and 
is  rare  apart  from  this  condition.  As  pointed  out  by  Cheadle,  the  structure  of 
the  nodule  is  practically  identical  with  that  of  the  structure  of  a  valve  of  the  heart 
when  it  is  the  seat  of  a  rheumatic  valvulitis.  A  rheumatic  nodule  consists  of  a 
central  portion  composed  of  fibrin  surrounded  by  a  zone  of  cells,  and  this  in  turn  is 
succeeded  by  definite  fibrous  tissue  with  swollen  connective-tissue  cells,  showing 
bloodvessels  which  are  often  tortuous  and  distended  with  blood.  Poynton  has 
demonstrated  the  presence  of  the  diplococcus  rheumaticus  in  the  nodule.  Poynton 
and  Still  contend  that  the  formation  of  fibrous  tissue  in  a  nodule  is  a  late  phe- 
nomenon, and  that  the  fibrinous  and  cellular  exudations  precede  the  formation  of 
actual  fibrous  tissue — a  fact  which  must  be  borne  in  mind  when  visualizing  the 
changes  which  are  occurring  in  the  valves  of  the  heart  during  a  rheumatic  valvulitis. 
Bulloch  denies  the  fibrinous  nature  of  the  centre  of  the  nodule,  which  he  regards 
as  a  form  of  coagulation  necrosis. 

While  it  is  true  that  Poynton  and  Paine  have  succeeded  in  demonstrating 
the  presence  of  the  diplococcus  rheumaticus  in  the  tissues  of  patients  suffering  from 
acute  rheumatism,  it  must  be  borne  in  mind  that  other  capable  observers  have 
altogether  failed  to  confirm  these  observations.  Bulloch  and  Thompson,  in  twenty 
cases  of  acute  rheumatism  which  they  examined  carefully,  some  during  life  and 
others  after  death,  failed  altogether  to  find  any  organisms,  even  when  rheumatic 
nodules  removed  during  life  were  the  tissues  examined.  It  is  difficult  to  assume 
that  the  organism  is  present  in  some  cases  only,  and  that  one  observer  should  find 
the  organism  in  thirty-two  cases,  while  another  should  fail  to  find  it  even  once  in 
twenty  cases. 
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Symptomatology — Pyrexia. — Rheumatism,  like  other  diseases  due  to  an  in- 
fective organism,  is  a  pyrexial  disease,  but  the  degree  of  pyrexia  varies  with  the 
particular  organs  which  happen  to  be  the  seat  of  the  rheumatic  process.  Most 
commonly  we  find  that  cases  characterized  by  inflammation  of  the  joints,  by 
tonsillitis,  and  by  serous-membrane  inflammations,  are  accompanied  by  a  con- 
siderable elevation  of  temperature  ;  while  in  the  other  instances  a  much  lower  degree 
of  pyrexia  may  be  the  only  discoverable  evidence  of  the  activity  of  the  rheumatic 
poison.  In  such  cases  the  range  of  temperature  is  usually  only  about  1£°  (98°  to 
99-5°  F.),  which  on  the  chart  shows  a  remarkably  regular  saw-like  form.  Such  cases 
of  protracted  pyrexia  are  sometimes  accompanied  by  marked  anaemia. 

In  what  is  usually  recognized  as  an  attack  of  rheumatic  fever,  in  which  we  have 
joint  pains  and  joint  effusions,  the  temperature  is  as  a  rule  high  (102°  to  103-5°  F.), 
but  with  rest  in  bed  and  treatment  with  salicylates  it  generally  falls,  so  that  by  the 
third  day  it  has  reached  99°  F.  or  lower.  Pyrexia,  however,  is  not  an  invariable 
accompaniment  of  the  rheumatic  state,  for  the  occurrence  of  various  skin  mani- 
festations of  rheumatism,  the  onset  and  presence  of  chorea,  and  even  the  appearance 
of  a  crop  of  rheumatic  nodules,  may  be  unaccompanied  by  any  rise  of  temperature. 
As  a  rare  occurrence,  hyperpyrexia  may  be  met  with  in  children  in  the  course 
of  rheumatic  fever,  generally  in  association  with  pericarditis  or  with  chorea. 

While  the  pyrexial  period  in  a  case  of  articular  rheumatism  is  short,  it  must  be 
remembered  that  the  rheumatic  state  is,  generally  speaking,  a  pyrexial  state,  and 
that  the  pyrexia  may  be  prolonged  through  weeks,  and  even  months,  in  spite  of 
rest  and  what  is  termed  "  anti-rheumatic  treatment."  This  condition  is  frequently 
associated  with  anaemia,  nodule  formation,  and  an  established  endocarditis,  though 
it  may  be  impossible  to  trace  any  progress  in  the  cardiac  lesions. 

Sore  Throat. — This,  as  was  pointed  out  by  Trousseau,  and  later  by  Kingston 
Fowler,  is  commonly  the  earliest  manifestation  of  rheumatism.  The  tonsil  and 
pharynx  are  red  and  tender.  The  inflammation  is  parenchymatous  rather  than 
exudative,  and  abscess  formation  is  rare.  Follicular  tonsillitis  may,  however,  be 
met  with.  After  two  or  three  days  the  throat  symptoms  subside,  but  pains  about  the 
joints  and  in  the  limbs  are  replaced  by  definite  swelling  and  tenderness  in  the  joints. 

Attacks  of  tonsillitis  are  by  no  means  confined  to  the  onset  of  an  attack  of 
rheumatism,  but  may  occur  during  the  course  of  the  disease,  when  as  a  rule  they 
last  for  four  or  five  days. 

Epigastric  Pain. — Among  the  early  symptoms  of  a  rheumatic  attack  in  a  child 
may  be  mentioned  the  occurrence  of  severe  pain  in  the  epigastrium.  This  may 
precede  the  sore  throat,  and  may  be  unaccompanied  by  any  evidence  of  cardiac 
dilatation,  pericarditis,  or  pleurisy,  and  may  be  met  with  when  no  drugs  have  been 
administered.  The  pain  is  definitely  epigastric,  but  not  attended  by  as  much 
tenderness  as  usually  accompanies  a  rheumatic  fibrositis  or  myalgia,  nor  is  it 
associated  with  that  intolerance  of  food  which  we  should  expect  if  acute  gastritis 
were  present. 

Joint  Pains  and  Effusions. — Pain  in  the  joints,  which  is  often  so  conspicuous 
a  sign  in  the  rheumatism  of  adults,  is  of  variable  severity  ;  in  fact,  it  is  possible 
that  acute  rheumatism  may  run  its  course  without  there  being  any  appreciable 
involvement  of  the  joints.  The  pains  may  be  mentioned  by  the  child  or  its  parents 
as  merely  "  growing  pains,"  and  are  referred  most  commonly  to  the  knees  or  to 
the  thighs,  or  we  may  meet  with  the  most  exquisite  tenderness  of  the  joints,  so 
that  the  child  dreads  the  approach  of  anyone  to  the  bedside.     The  joints  most 
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commonly  affected  are  the  wrists,  knuckles,  ankles,  knees,  shoulders,  and  less 
commonly,  though  more  often  than  in  adults,  the  hips.  When  the  knees  are 
affected,  the  pain  is  referred  either  to  the  front  of  the  joint  over  the  middle  of 
the  patella,  or  else  to  the  back  of  the  knee  at  the  insertion  of  the  hamstring  tendons. 
When  the  hips  are  affected,  the  child  usually  lies  with  the  thighs  flexed,  and  the 
pain  is  generally  severe. 

The  joints  are  swollen  ;  sometimes  they  have  a  pinkish  blush  over  them,  look 
puffy,  and  are  very  tender.  When  the  knuckles  are  affected,  the  digits  are  kept 
flexed.  The  knees  when  affected  are  kept  extended.  The  amount  of  effusion 
varies  partly  with  the  severity  of  the  attack,  and  also  largely  with  the  amount 
of  movement  to  which  the  affected  joints  have  been  subjected.  The  amount  of 
fluid  is  rarely  so  great  as  to  call  for  its  removal  by  aspiration.  The  joint  effusions 
are  usually  multiple,  and,  although  present  to  varying  degrees  in  several  joints,  the 
statement  that  effusion  in  one  joint  may  rapidly  disappear,  to  be  replaced  by  the 
fresh  involvement  of  another  joint,  does  not  hold  good  for  the  majority  of  children. 
Effusions  are  found,  not  only  in  the  joints  and  the  surrounding  soft  tissues, 
but  also  into  the  bursee  in  the  neighbourhood  of  joints,  especially  in  the  case  of 
the  knuckles,  and  into  the  sheaths  of  the  tendons,  especially  the  flexor  tendons 
of  the  fingers  and  wrists.  Effusions  into  joints  tend  under  rest  and  treatment 
to  subside  rapidly,  so  that  within  three  days  no  fluid  can  be  detected.  Sometimes, 
however,  the  fluid  persists  in  spite  of  rest  and  treatment  with  salicylates,  and 
then  it  will  generally  be  found  that  there  has  been  some  traumatism,  such  as  may 
have  been  brought  about  by  the  child  getting  up  and  using  the  inflamed  joint, 
or  that  there  is  an  additional  infection,  such  as  gonorrhoea.  Effusions  into  the 
peri-articular  tissues,  the  bursa?,  and  tendon  sheaths,  undergo  absorption  more 
slowly  than  those  into  the  joints. 

The  significance  to  be  attached  to  the  existence  of  growing  pains  has  given 
rise  to  much  difference  of  opinion,  some  actually  regarding  them  as  normal  occur- 
rences, others  seeing  in  them  unmistakable  evidences  of  rheumatism.  They 
are  certainly  of  more  common  occurrence  in  children  who  develop  other  rheumatic 
manifestations  than  in  those  in  whom  these  signs  are  wanting.  They  are  quite 
distinct  from  the  true  arthritic  pains,  and  are  usually  referred  to  the  fronts  of 
the  thighs  and  to  the  shins.  They  are  not  attended  by  any  recognizable  effusion 
or  periosteal  thickenings. 

Skin. — Rheumatic  children  have,  in  the  absence  of  anaemia,  a  delicate,  clear 
skin,  with  a  pink  flush  on  the  cheeks,  which,  while  not  pathognomonic  of  rheu- 
matism, is  certainly  suggestive. 

Free  perspiration,  which  is  a  marked  and  constant  occurrence  in  the  acute 
rheumatism  of  adults,  is  in  children  rare,  but  there  is  often  a  cold  clamminess  of 
the  palms  and  soles,  accompanied  by  a  distinct  dryness  of  the  rest  of  the  surface 
of  the  body.  Profuse  sweating  during  an  acute  attack  of  rheumatism  is  met 
with  only  in  older  children. 

Rheumatism  in  childhood  has  more  numerous  and  frequent  skin  manifesta- 
tions than  in  adult  life.  The  cutaneous  eruptions  are  erythematous  and  purpuric. 
The  erythemata  may  be  erythema  simplex,  urticaria,  erythema  papulatum, 
erythema  marginatum,  erythema  multiforme,  and  erythema  nodosum.  These 
eruptions  are  variable  in  their  occurrence,  and  it  is  not  unusual  to  come  across 
quite  a  number  of  cases  in  a  short  space  of  time,  and  then  to  see  none  for  a 
prolonged  period.     This  suggests  that  there  is  a  seasonal  variation  in  their  oc- 
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currence.  Some  children  are  more  prone  than  others  to  exhibit  the  cutaneous 
manifestation  of  rheumatism,  and  it  is  not  uncommon  to  meet  with  cases  which 
have  been  repeatedly  suspected  of  scarlet  fever  on  account  of  the  similarity  which 
a  rheumatic  rash  may  bear  to  the  exanthem  of  scarlet  fever.  In  my  own  ex- 
perience rheumatic  skin  manifestations  are  less  common  than  they  were  twenty 
years  ago — a  fact  which  cannot  be  explained  as  being  due  to  the  influence  of 
salicylate  treatment. 

Erythema  multiforme  is  the  most  common  form  of  rheumatic  erythema.  In 
such  cases  we  may  find  a  simple  erythema  over  the  face,  associated  with  a  marginate 
erythema  which  often  commences  at  the  inner  edge  of  the  palms  and  soles  and 
spreads  over  the  limbs,  or  may  be  situated  over  the  cheeks  and  trunk.  Associated 
with  this  there  may  be  a  papular  erythema,  often  best  marked  in  the  neighbour- 
hood of  the  elbows  and  knees.  These  rashes  may  persist  for  days  or  be  quite 
transient.  When  the  former  is  the  case,  there  is  often  a  well-marked  brown 
staining  left.  Urticaria  is  not  uncommon,  and  the  wheals  may  be  large,  but  as 
a  rule  there  is  not  as  muoh  irritation  as  is  the  case  in  urticarial  eruptions  of  a 
gastro-intestinal  origin. 

The  relation  of  erythema  nodosum  to  rheumatism  is  much  debated.  It  is 
true  that  erythema  nodosum  is  rarely  seen  during  an  attack  of  acute  articular 
rheumatism,  and  it  is  also  true  that  a  very  large  number  of  cases  in  which  it  occurs 
do  not  present  any  evidences  of  endocarditis  ;  yet  in  a  large  proportion  of  the  cases 
it  is  easy  to  trace  a  strong  rheumatic  history  either  in  the  patient  or  in  near  rela- 
tives. Erythema  nodosum  occurs  in  children  chiefly  over  the  fronts  of  the  shins, 
sometimes  reaching  up  to  the  thighs,  but  rarely  appearing  on  the  trunk  or  face. 
On  the  upper  limbs  it  is  usually  confined  to  the  backs  of  the  forearms  and  of  the 
arms,  just  above  and  below  the  elbows.  The  patches  are  in  the  early  stages  bright 
pinkish-red  in  colour,  raised,  and  frequently,  though  by  no  means  always,  ex- 
quisitely tender  to  touch.  As  they  get  older  they  become  a  dusky  red,  then  a 
purple,  and  gradually  a  greenish-brown  colour.  The  outbreak  of  the  eruption 
may  be  heralded  by  malaise,  sore  throat,  joint  pains,  and  pyrexia  ;  but  in  other 
cases  attention  may  only  be  called  to  its  existence  by  the  local  eruption. 
Erythema  nodosum  appears  in  crops,  with  frequently  an  interval  of  five  to  seven 
days  between  the  individual  outbreaks.  Such  crops  may  come  out  over  a  period 
of  several  weeks,  or  the  whole  attack  may  be  comprised  in  a  single  outbreak. 

In  addition  to  the  various  erythemata,  purpuric  eruptions  are  met  with  in  the 
course  of  acute  rheumatism,  as  well  as  apart  from  other  simultaneous  rheumatic 
manifestations.  Although  not  uncommon  in  rheumatic  children,  it  must  be 
remembered  that  purpura  is  an  accompaniment  of  other  conditions  which  are  not 
rheumatic.  Thus  we  find  a  "  symptomatic  "  purpura  occurring  in  marasmus, 
in  the  acute  infective  fevers,  scarlet  fever,  measles,  and  smallpox  ;  in  pyaemia, 
in  septicaemia,  as  well  as  in  renal  disease,  and  in  various  forms  of  anaemia  ;  and 
since  we  cannot  regard  these  as  different  varieties  of  purpura,  we  are  hardly 
justified  in  recognizing  a  special  form  in  association  with  rheumatism.  The 
association  of  purpura  with  rheumatism  may  be  partly  explained  by  the  not  in- 
frequent association  of  purpura  with  malignant  endocarditis  ;  but  even  excluding 
such  cases,  there  still  remain  those  in  which  purpura  is  ushered  in  by  an  attack  of 
sore  throat,  joint  and  limb  pains,  and  slight  pyrexia.  But  something  more  is 
required  before  we  can  accept  such  a  purpuric  rash  as  a  rheumatic  manifestation. 
An  examination  of  the  fatal  cases  of  purpura  occurring  in  the  Hospital  for  Sick 
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Children  (excluding  those  cases  where  purpura  was  only  a  terminal  incident)  showed 
that  in  these  fatal  cases  there  were  no  evidences  of  any  endocarditis — an  indication, 
though  no  proof,  that  rheumatism  was  not  present.  Until,  however,  we  have 
some  means  of  testing  the  rheumatic  or  non-rheumatic  nature  of  a  case,  it  is  open 
to  the  individual  to  form  his  own  views  as  to  the  rheumatic  nature  of  purpura. 
The  writer's  views  are  against  its  recognition  as  a  distinctly  rheumatic  manifestation. 

As  a  rare  occurrence,  herpes,  and  also  a  bullous  erythema,  have  been  met 
with  in  the  course  of  rheumatism  in  children. 

Crocker  regarded  rheumatism  as  a  predisposing  cause  of  psoriasis,  but  the  two 
conditions  have  not,  in  my  experience,  been  at  all  frequently  associated  in  children. 

Nodules. — The  true  rheumatic  nodule  described  by  Barlow  and  Warner  in 
1881  is  an  undoubted  rheumatic  manifestation.  Not  only  is  it  pathognomonic 
of  rheumatism,  but  it  also  indicates  a  grave  form  of  it,  since  it  is  found  almost 


Fig.  158. — Rheumatic  Nodules  on  the  Knee. 

invariably  associated  with  evidence  of  peri-  or  endocarditis.  Out  of  hundreds 
of  cases  which  have  been  under  observation  at  the  Hospital  for  Sick  Children, 
the  writer  knows  of  only  one  in  which  peri-  or  endocarditis  was  not  present. 

The  nodules  are  found  beneath  the  skin  in  connection  with  the  fibrous  tissues, 
but  are  also  present  in  some  cases  in  the  deeper  structures,  such  as  the  pericardium. 
The  favourite  sites  are  the  backs  of  the  elbows,  the  fronts  of  the  knees,  the  knuckles, 
over  the  styloid  processes  of  the  radius  and  ulna,  along  the  tendon  of  the  palmaris 
longus,  along  the  tendons  of  the  flexors  and  extensor  tendons  of  the  fingers.  In 
the  lower  limbs  they  are  found  chiefly  over  the  knees,  over  the  malleoli,  the  ex- 
tensor tendons  of  the  toes,  over  the  tendons  of  the  tibialis  anticus  and  the  peroneal 
tendons,  along  the  tendo  Achillis,  and  over  the  fascia  lata  of  the  thigh.  On  the 
trunk  they  are  seen  over  the  vertebral  spines,  over  the  spine  and  the  vertebral 
border  of  the  scapula,  over  the  acromion,  and  occasionally  over  the  clavicle.  They 
are  also  seen  over  the  iliac  crests.     In  rare  cases  they  are  to  be  felt  in  the  sternal 
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origin  of  the  pectoralis  major  and  in  the  tendinous  intersections  of  the  rectus 
abdominis.  In  the  head  they  are  frequently  present,  though  often  overlooked,  in  the 
aponeurosis  of  the  occipito-frontalis,  and  most  commonly  over  the  attachment 
of  the  occipito-frontalis  to  the  occiput.  The  helix  of  the  ear  at  its  outer  margin 
and  posterior  and  median  aspect  is  also  sometimes  the  seat  of  rheumatic  nodules. 
On  three  occasions  the  writer  has  demonstrated  their  presence  in  the  pericardium. 
The  nodules  vary  in  size  from  that  of  a  hemp-seed  to  that  of  a  walnut.  They 
are  irregularly  spherical  in  shape,  and  can  sometimes  be  felt  to  have  lateral  pro- 
longations. They  are  movable  under  the  skin  and  over  the  bones.  They  are 
generally  quite  painless,  though  exceptionally  somewhat  tender.  They  may  appear 
within  twelve  hours,  and  disappear  within  twenty-four,  or  may  persist  for  weeks, 
or  even  months,  and  then  disappear  quite  suddenly.  They  appear  in  crops,  and 
their  appearance  may  or  may  not  be  accompanied  by  pyrexia.  Exceptionally  the 
nodules  may  be  surrounded  by  a  haemorrhagic  extravasation.  To  the  naked  eye 
a  nodule  appears  as  a  pinkish-white  mass,    having    whitish    prolongations  like 


Fig.  159. — Rheumatic  Nodules  on  the  Elbow. 

lacteals  running  from  the  central  mass,  and  gradually  lost  in  the  surrounding 
connective  tissue.  The  nodule  is  juicy,  and  an  attempt  to  dissect  it  out  often 
leads  to  its  gradual  disappearance. 

The  prevalence  of  nodules  among  children  as  compared  to  adults  is  one  of 
the  striking  differences  between  the  rheumatism  of  the  child  and  that  of  the  adult. 

In  addition  to  the  actual  formation  of  nodules  in  the  connective  tissue,  rheu- 
matism affects  the  fibrous  tissues  about  the  joints  and  the  fasciae,  giving  rise  to 
the  stiff  neck  which  is  so  frequent  in  children. 

Muscular  wasting,  especially  in  the  forearm  and  small  muscles  of  the  hand, 
is  not  infrequent  as  the  result  of  an  attack  of  rheumatism  and  after  severe  attacks 
of  chorea.  The  wasted  muscles  on  the  front  of  the  forearm  give  that  part  a 
scooped-out  appearance,  and  the  wasting  of  the  dorsal  interossei,  especially  of  the 
first,  is  often  conspicuous. 

AncBmia  is  a  marked  result  of  nearly  every  severe  rheumatic  attack.  The 
blood-counts  in  acute  rheumatism  show  a  distinct  diminution  in  the  number  of 
the  red  cells,  but  leucocytosis  is  but  little  marked.     Cases  in  which  nodules  appear, 
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and  those  in  which  there  is  prolonged,  though  possibly  but  slight,  pyrexia,  are 
characterized  by  marked  anaemia. 

Epistaxis  is  not  infrequent  in  rheumatic  children,  and  is  met  with  chiefly  in 
cases  in  which  there  is  rheumatic  endocarditis.  Epistaxis  is  rarely  severe,  and 
is  more  common  in  girls  than  boys.  Its  presence  should  always  lead  to  a  careful 
examination  of  the  heart  for  evidences  of  endocarditis. 

Thrombosis  of  the  veins  has  been  shown  by  Cheadle,  Lees,  and  Garrod,  to  occur 
as  one  of  the  rarer  manifestations  of  rheumatism,  and  Gatay  has  ascribed  this 
to  a  rheumatic  phlebitis,  though  the  alterations  in  the  blood  and  in  the  circula- 
tion may  largely  contribute  without  the  intervention  of  a  specific  phlebitis. 
The  thrombosis  occurs  chiefly  in  the  veins  of  the  lower  limbs  and  in  those 
of  the  neck.  When  the  latter  veins  are  the  seat  of  thrombosis,  there  is  oedema  of 
the  face  and  neck,  with  cyanosis,  a  condition  of  mental  apathy,  and  tenderness  on 
turning  the  head.  The  thrombosed  jugulars  may  be  sometimes  felt  as  cords. 
The  writer  h  is  recently  had  under  his  care  a  very  severe  case  of  chorea  in  a  boy  of 
thirteen,  who  developed  thrombosis  in  both  his  femoral  and  saphena  veins.  He 
had  no  endocarditis,  and  made  a  complete  recovery. 

Pericardium. — The  pericardium  is  liable  to  inflammation  in  the  course  of  an 
attack  of  rheumatism,  and  the  exudation  may  be  serous,  hsemorrhagic,  fibrinous, 
or  purulent.  The  serous  and  fibrinous  are  the  commonest  forms.  The  onset  of 
pericarditis  may  be  marked  by  a  rise  in  temperature,  vomiting,  distress  culminating 
in  delirium,  dyspnoea,  restlessness,  prsecordial  or  epigastric  pain,  and  a  rise  in  the 
pulse-rate.  A  posture  very  suggestive  of  the  occurrence  of  pericarditis  is  one  in 
which  the  child  sits  up  in  bed,  leaning  forward  over  the  bed-board.  Pericarditis 
may,  however,  not  give  rise  to  any  marked  symptoms,  and  friction  may  be  dis- 
covered merely  in  the  course  of  a  routine  examination  of  the  heart.  Pericarditis 
is  more  commonly  met  with  in  the  rheumatism  of  children  than  in  that  of  adults. 
It  is  frequently  recurrent.  Resolution  of  the  inflammatory  products  may  occur, 
but  complete  adhesion  of  the  layers  of  the  pericardium  (strangled  heart)  is  not 
infrequent.  Nodules  may  be  found  in  the  pericardial  walls  without  the  presence  of 
active  pericardial  inflammation.  Speaking  generally,  pericarditis  is  a  complication 
less  immediately  grave  in  children  than  in  adults. 

Myocardium.  —  The  rheumatic  poison  acts  markedly  on  the  myocardium, 
causing  a  carditis  which  is  evidenced  clinically  by  dilatation  of  the  heart,  often  of 
very  rapid  onset,  an  increased  rate  of  the  heart-beats,  and  a  diminished  power  of 
the  ventricular  contraction.  This  carditis  may  terminate  fatally  or  may  lead  to 
fatty  and  fibroid  changes  in  the  heart  muscle. 

Endocarditis. — The  rheumatic  poison  has  a  special  tendency  to  cause  inflam- 
matory changes  in  the  endocardium,  both  of  the  valves  and  of  the  cavities  of  the 
heart ;  of  these  the  valves  are  the  more  liable  to  damage,  and  the  valves  of  the  left 
side  of  the  heart  more  than  those  of  the  right.  Affections  of  the  heart  valves  occur- 
ring in  intra-uterine  life  are  frequently  right-sided,  and  it  is  found  that  a  consider- 
able number  of  cases  of  congenital  heart  disease  occur  in  families  in  which  a  history 
of  rheumatism  can  be  traced. 

Rheumatic  valvulitis  is  most  common  in  the  mitral  valve.  Various  murmurs 
are  heard  as  the  result  of  mitral  valvulitis.  A  systolic  murmur  due  to  mitral 
regurgitation  is  by  far  the  most  common.  A  mid  or  early  diastolic  murmur  is 
usually  attributed  to  mitral  stenosis,  but  is  in  the  writer's  opinion  due  to  thickening 
and  rigidity  of  the  mitral  cusps  without  stenosis  of  the  mitral  orifice.     Presystolic 
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murmurs  are  sometimes  due  to  true  stenosis,  but  sometimes  are  heard  where  there 
is  actual  dilatation  of  the  mitral  orifice.  Various  combinations  of  these  murmurs 
may  be  heard,  and  in  children  we  must  always  be  prepared  to  find  a  dilated  mitral 
orifice  in  cases  in  which  we  have  felt  a  presystolic  thrill  and  heard  a  presystolic, 
a  mid-diastolic,  or  even  a  late  diastolic,  murmur.  Systolic  thrills  due  to  mitral 
regurgitation  are  more  commonly  met  with  in  children  than  in  adults,  but  pure 
presystolic  thrills  are  much  rarer  than  in  adults. 

The  aortic  valve  is  by  no  means  exempt  from  rheumatic  endocarditis,  but  is 
usually  affected  in  association  with  the  mitral  valve,  rarely  alone.  As  a  general 
rule,  the  older  the  child  the  greater  is  the  risk  of  involvement  of  the  aortic  valve. 
While  mitral  stenosis  is  not  uncommon  in  childhood,  aortic  stenosis  is  rare,  sclerosing 
endocarditis  leading  rather  to  insufficiency  than  to  obstruction. 

When  an  infective  endocarditis  is  grafted  on  to  a  simple  rheumatic  endocarditis, 
we  may  find  the  tricuspid  and  pulmonary  valves  involved,  and  in  the  terminal 
stages  of  an  acute  rheumatic  endocarditis  recent  vegetations  are  often  found 
on  all  the  valves  of  the  heart  in  addition  to  the  changes  produced  by  previous 
attacks.  Evidence  of  endocarditis  in  children  constitutes  one  of  the  most  frequent 
and  weighty  justifications  for  the  diagnosis  of  the  existence  of  rheumatism. 

Pleura. — Attacks  of  pleurisy  are  not  uncommon  in  the  course  of  rheumatism, 
and  may  or  may  not  be  accompanied  by  a  recognizable  amount  of  fluid  effusion. 
If  present,  the  exudation  is  serous  rather  than  purulent.  Attacks  of  pleurisy  are 
more  common  on  the  left  side,  and  may  be  associated  with  peri-  and  endocarditis. 
A  rheumatic  pleurisy  is  rarely  attended  by  much  rise  of  temperature,  but  the  pain 
may  be  severe  at  the  onset  of  the  attack.  Friction  is  rarely  heard  over  a 
large  area  in  the  attacks.  The  amount  of  fluid  is  seldom  large.  The  diplococci  of 
Poynton  and  Paine  have  been  found  in  the  exudation. 

Lungs. — The  rarity  of  manifestations  of  rheumatism  in  the  lungs  presents  a 
marked  contrast  to  their  frequency  in  the  heart.  Some  cases  of  pneumonia  are 
attributed  to  rheumatism,  but  these  have  generally  occurred  in  the  subjects  of 
endo-  or  pericarditis,  in  whom  we  are  not  unprepared  to  find  a  general  lowering 
of  resistance  to  invasion  by  infective  agents.  Poynton  and  Paine  have  isolated 
a  diplo-streptococcus  from  the  lungs  and  pleurae,  in  a  fatal  case  of  broncho- 
pneumonia, which  morphologically  and  in  its  behaviour  on  injection  was  different 
to  the  pneumococcus,  and  have  found  that  this  organism  produces  in  animals 
hroncho-pneumonia  as  well  as  arthritic,  endo-  and  pericardial  manifestations  similar 
to  those  found  in  rheumatism. 

Acute  oedema  of  the  lungs  may  occur  in  the  course  of  peri-  or  endocarditis,  but 
its  purely  rheumatic  nature  is  questionable.     It  is  certainly  a  rare  phenomenon. 

Abdomen. — Eeference  has  already  been  made  to  the  abdominal  pain  met  with 
at  the  onset  of  a  rheumatic  attack.  Vomiting  is  not  infrequently  met  with  in  the 
course  of  an  attack  of  rheumatism,  and  may  be  due  (1)  to  the  rheumatic  poison  ; 
(2)  to  pericarditis  or  tonsillitis  ;  or  (3)  to  drugs,  especially  the  salicylates  or  calomel 
used  in  the  treatment  of  the  disease. 

Peritonitis  is  so  rare  a  manifestation  of  rheumatism  in  children  that  it  is  a 
practically  negligible  event,  except  when  it  occurs  as  a  result  of  extension  from  the 
pericardium  or  pleura,  from  the  appendix,  or  from  an  infarct  in  the  spleen,  kidney, 
or  mesentery.  The  vermiform  appendix  is  supposed  to  be  a  not  infrequent  seat 
of  rheumatic  inflammation.  In  some  cases  the  diagnosis  of  the  rheumatic  nature 
of  an  attack  has  been  based  on  the  alleviation  of  the  symptoms  brought  about  by 
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the  administration  of  the  salicylates — a  very  fallacious  piece  of  evidence  ;  in  others 
the  history  has  pointed  to  a  rheumatic  inheritance.  It  is  rarely,  indeed,  that  an  acute 
attack  of  appendicitis  is  met  with  in  the  course  of  acute  rheumatism.  It  is  interest- 
ing to  note  that  quite  recently  Poynton  and  Paine  have  produced  in  rabbits  an 
experimental  appendicitis  as  the  sequel  to  the  intravenous  injection  of  the  diplo- 
coccus  rheumaticus,  and  that  in  the  lesions  in  the  appendix  this  organism  has  been 
demonstrated. 

Nephritis  may  be  a  sequel  to  an  attack  of  acute  rheumatism,  though  it  is  an 
uncommon  event.  An  acute  nephritis  occurring  in  the  course  of  an  attack  of 
rheumatism  should  always  give  rise  to  the  question  of  the  attack  being  in  reality 
one  of  scarlet  fever.  Apart,  however,  from  such  cases,  a  certain  number  of  cases 
of  acute  nephritis  do  occur  in  children  with  joint  pains,  joint  effusions,  and 
endocarditis  or  chorea,  and  the  attacks  are  accompanied  by  oliguria,  oedema,  a 
considerable  amount  of  blood  in  the  urine,  with  epithelial  and  blood  casts,  which 
would  negative  the  view  that  these  signs  were  only  the  result  of  renal  infarction. 

Periostitis  occurs  much  more  rarely  in  children  than  in  adults,  and  is  generally 
met  with  in  association  with  erythema  nodosum  or  with  outbreaks  of  rheumatic 
nodules. 

Mastitis  has  occasionally  been  met  with,  either  unilaterally  or  bilaterally,  even 
before  the  time  of  puberty  in  rheumatic  children,  but  is  a  rare  occurrence. 

Nervous  System. — Reference  to  the  mental  peculiarities  of  the  rheumatic  child 
will  be  made  in  the  section  on  Chorea. 

Diagnosis. — Under  the  head  of  diagnosis  we  must  consider  first  the  diagnosis 
of  acute  rheumatism,  and  secondly  the  diagnosis  of  the  rheumatic  state. 

Acute  Rheumatism. — As  a  rule  there  is  not  much  difficulty  in  recognizing  an 
acute  attack  when  articular  signs  are  present,  but,  as  we  have  seen,  these  may  be 
very  little  in  evidence.  When  articular  symptoms  are  present,  the  condition  may 
be  simulated  by  an  acute  anterior  polio-myelitis,  for  in  some  such  cases  there  is,  in 
addition  to  the  pyrexia,  sore  throat,  and  sickness,  a  very  marked  tenderness  of  the 
joints,  especially  of  the  knees,  so  that  the  child  dreads  being  moved  or  touched. 
It  is,  naturally,  no  easy  matter  to  investigate  the  condition  of  the  knee-jerks  under 
these  circumstances,  nor  is  the  absence  of  a  knee-jerk  by  any  means  an  essential 
sign'of  anterior  polio- myelitis.  The  chief  differences  between  the  two  conditions  are 
that'in  polio-myelitis  there  is  no  effusion  into  the  joints,  in  spite  of  the  great  tender- 
ness"; that  the  pain  is  not  spontaneous,  but  caused  by  movement ;  that  the  knee- 
jerks  are  frequently  abolished  if  the  lower  limbs  are  affected  ;  and  perhaps  the  most 
useful  point  is  that  the  tenderness  is  not  appreciably  affected  by  the  administration 
of  salicylates.  The  absence  of  a  history  of  previous  attacks  of  rheumatism  or  of 
any  evidences  of  endo-  or  pericarditis  may  all  contribute  to  establish  a  correct 
diagnosis. 

Acute  osteo-myelitis  may  simulate  acute  rheumatism,  especially  in  younger 
children.  Here,  however,  the  constitutional  symptoms  are  more  severe,  the  tender- 
ness is  great  and  is  extra-articular,  and  rigors  or  convulsions  may  occur.  The  severity 
of  the  child's  illness,  associated  with  a  local  swelling  and  tenderness,  should  arouse 
suspicion,  and  the  failure  to  obtain  relief  from  the  administration  of  salicylates 
should  warn  us  of  the  true  nature  of  the  disease.  Expectancy  and  the  tentative 
administration  of  drugs  will  not  justify  the  omission  to  examine  the  affected  part  with 
a  mind  open  to  the  possibility  of  the  existence  of  an  infective  osteo-myelitis,  and 
the  existence  of  a  cardiac  murmur  must  not  be  allowed  to  prejudice  us  entirely 
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in  favour  of  rheumatism.  Rheumatic  periostitis  is  so  rare  in  children  that  an 
exploratory  incision  would  be  preferable  to  an  unincised  periosteum  in  a  case 
of  infective  osteo-myelitis. 

Acute  epiphysitis,  due  either  to  syphilis  or  to  some  septic  infection,  or  occurring 
in  the  course  of  an  attack  of  scurvy,  may  give  rise  to  conditions  which  are  liable 
to  be  mistaken  for  rheumatism.  In  the  case  of  syphilis  the  temperature  is  not 
much  raised,  and  the  tenderness  is  evoked  on  movement,  the  child  otherwise  lying 
quite  still  (pseudo-paralysis  of  Parrot) ;  there  is  no  effusion  into  the  joints  ;  the  child 
may  present  other  evidences  of  syphilis,  and  may  give  a  positive  Wassermann's 
reaction.  In  an  acute  septic  epiphysitis  the  constitutional  disturbance  is  greater 
and  the  temperature  is  higher. 

Scurvy  is  a  condition  not  likely  to  be  confounded  with  rheumatism,  for  the 
condition  occurs  at  an  earlier  age  than  that  at  which  rheumatism  generally  makes 
its  appearance.  The  waxy  appearance,  tender  limbs  rather  than  tender  joints, 
the  swelling  of  the  gums,  and  the  slight  degree  of  pyrexia,  all  indicate  the  true 
nature  of  the  attack. 

Acute  pijcemia  with  suppurative  arthritis  is  a  rare  condition,  in  which  the  swollen 
joints  bear  some  resemblance  to  the  swollen  joints  in  a  rheumatic  attack  ;  but  here 
the  constitutional  conditions  are  much  more  severe,  and  there  is  usually  some 
obvious  source  of  pysernic  infection.  Rigors,  which  are  rare  in  children,  are  met  with 
in  pyaemia,  but  not  in  rheumatism.  It  is,  of  course,  conceivable  that  any  lesion  to  a 
joint  causing  effusion  might  be  mistaken  for  rheumatism,  but  practically  the  above- 
mentioned  conditions  are  the  only  ones  of  real  moment.  While  this  is  true  of  the 
joint  condition  only,  we  may  experience  some  difficulty  in  deciding  between  an 
attack  of  scarlet  fever — accompanied,  as  it  often  is,  by  joint  pains — and  the  onset 
of  a  simple  rheumatic  attack  ;  and  the  same  difficulty  may  confront  us  with  the 
differential  diagnosis  of  tonsillitis  at  its  outset.  Reference  has  already  been  made 
to  the  relation  of  these  two  diseases  to  rheumatism,  and  a  correct  diagnosis  may 
be  possible  only  by  waiting. 

It  must  be  borne  in  mind  that  sometimes  an  attack  of  acute  appendicitis 
may  be  associated  with  severe  tenderness  in  the  region  of  the  right  hip-joint, 
a  possibility  which  has  only  to  be  mentioned  to  put  the  physician  on  his  guard 
against  it. 

The  diagnosis  of  the  Rheumatic  State  opens  up  such  a  vista  of  possibilities  that 
one  is  tempted  to  suspect  that  a  claim  will  be  advanced  for  "  rheumatism  "  in 
childhood  which  shall  occupy  the  place  and  command  the  same  satisfaction  as  the 
diagnosis  of  "  goutiness  "  commands  in  the  adult,  especially  among  the  laity.  The 
recognition  of  the  rheumatic  state  will  be  determined  from  the  family  and  previous 
personal  history  of  the  child,  and  from  the  irregular  manifestation  of  now  one,  and 
now  another,  facet  of  that  many-sided  body  we  designate  "  rheumatic."  Clammy 
hands  and  feet,  a  liability  to  sore  throats,  growing  pains,  stiff  necks  and  joints,  the 
occurrence  of  one  or  more  of  the  rheumatic  rashes — all  these  met  with  in  bright, 
sharp,  intelligent  children  lead  one  to  apply  to  them  the  unenviable  distinction 
of  being  rheumatic.  Apart  from  nodules,  I  do  not  think  that  we  can  regard  any 
one  of  the  manifestations  described  above,  when  taken  alone,  as  an  undoubted 
evidence  of  rheumatism  ;  but  the  general  tendency  of  the  rheumatic  mosaic  to 
piece  itself  bit  by  bit,  and  so  to  complete  the  picture,  often  enables  us  to  recognize 
under  the  guise  of  a  simple  ailment  a  portion  of  the  rheumatic  state.  No  one 
piece  of  the  mosaic  taken  alone  may  bear  the  mark  of  its  true  nature,  but  when 
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pieced  together  the  whole  presents  an  unmistakable  portrait  of  one  of  the  most 
serious  affections  to  which  the  period  of  childhood  is  liable. 

Endocarditis  alone  need  not  be  rheumatic  ;  sore  throat  also  need  not  be  rheu- 
matic ;  but  if  we  find  the  two  together  the  likelihood  of  their  being  both  rheumatic 
manifestations  is  enormously  increased.  It  is  on  this  account  that  particular  atten- 
tion must  be  paid  to  the  investigation  of  the  history  of  rheumatic  cases.  Under 
the  head  of  Treatment  it  will  be  shown  that,  while  some  rheumatic  affections 
respond  promptly  to  the  salicylates,  yet  there  are  others  of  undoubtedly  rheumatic 
nature  which  are  quite  uninfluenced  by  these  drugs,  so  that  we  cannot  accept  the 
response  to  salicylic  treatment  in  any  way  as  proof  of  the  rheumatic  nature  of  a 
symptom  or  sign. 

Prognosis. — An  attack  of  acute  rheumatism  in  a  child  is  always  an  event  of 
grave  potentiality.  If,  fortunately,  it  does  not  itself  leave  residual  damage,  yet 
it  is  an  indication  of  a  susceptibility  to  subsequent  attacks,  or,  what  is  much  more 
often  seen  in  children,  to  subsequent  manifestations  of  rheumatic  invasion.  It 
is  frequently  the  apparently  trivial  nature  of  some  of  these  attacks  which  leads 
to  the  undoing  of  the  patient,  for  early  evidences  of  cardiac  disease  are  not  sought 
for,  and  are  consequently  unrecognized  until  well  established,  and  by  this  time  they 
have  as  a  rule  become  incurable.  No  rheumatic  manifestation  in  a  child  can 
afford  to  be  neglected,  and  a  careful  watch  must  be  kept  on  the  heart  and  peri- 
cardium, these  being  the  parts  where  mischief  is  most  liable  to  be  permanent, 
serious,  and  established  insidiously.  Paradoxical  as  it  may  sound,  there  is  greater 
safety  in  a  definite  acute  rheumatic  attack,  when  carefully  treated,  than  in  many  of 
the  so-called  "  slight  "  attacks,  and  perhaps  the  most  dangerous  of  all  are  the  sneak- 
ing attacks  in  which  there  is  evidence  of  some  general  infection,  shown  by  continued, 
though  slight,  pyrexia,  anaemia,  and  transient  joint  pains  and  sore  throat.  It  is  in 
the  course  of  these  that  we  too  often  discover  that  endocarditis  has  been  develop- 
ing, or  that  an  old  endocardial  lesion  which  had  been  stationary  has  become  active 
again.  The  immunity  of  some  cases  to  the  sequelae  of  rheumatism  is  very  striking, 
some  children  passing  through  four  or  five  attacks  of  acute  rheumatism  and  yet 
escaping  without  any  cardiac  involvement.  The  severity  of  an  attack,  if  judged 
only  by  the  articular  involvement,  the  degree  of  pyrexia,  and  the  discomfort  of  the 
patient,  affords  no  true  measure  of  the  real  liability  to  permanent  mischief,  and  we 
must  explain  the  too  frequent  occurrence  of  an  established  endocarditis  by  the  fact 
that  its  onset  was  attended  by  symptoms  insufficiently  prominent  to  call  serious 
attention  to  the  possibility  of  its  existence.  From  these  remarks  it  will  be  evident 
that  one  of  the  factors  in  the  prognosis  of  a  rheumatic  attack  is  the  recognition 
of  the  possible  complications,  and  the  adoption  of  methods  of  treatment  calculated 
to  diminish  the  liability  of  their  occurrence. 

Hyperpyrexia  is  so  rare  in  children  that  it  is  practically  a  negligible  factor  in 
prognosis.  Although  persistent  peri- articular  damage  may  result,  yet  the  other 
manifestations  of  rheumatism  all  tend  to  clear  up  without  leaving  permanent 
damage  behind.  The  influence  of  the  occurrence  of  chorea  will  be  treated  of  under 
Chorea. 

The  prognosis  of  rheumatism  is  to  be  expressed  in  terms  of  the  liability  to 
heart  mischief  and  the  nature  of  that  mischief.  These  in  turn  depend  on  (1)  the 
age,  (2)  the  inheritance,  (3)  the  surroundings,  and  (4)  the  treatment,  of  the  patient. 

Age. — The  younger  the  age  at  which  definite  rheumatic  manifestations  appear, 
the  worse  is  the  prognosis,  and  the  greater  the  liability  to  heart  involvement. 
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Pericardial  inflammation  is  more  frequent  in  children  than  in  adults,  but  less  com- 
monly met  with  under  the  age  of  seven  than  above  it.  Myocarditis  leading  to 
acute  dilatation,  as  has  been  pointed  out  by  Lees,  is  a  cause  of  a  certain  number 
of  deaths  in  the  course  of  an  acute  rheumatic  attack,  sometimes  even  in  the  first 
attack.  Endocarditis  is  rare  under  four  years  of  age,  though  by  no  means  unknown. 
The  existence  of  a  valvular  lesion  is  serious,  partly  in  relation  to  the  age  at  which 
it  appears,  and  partly  to  the  seat  of  the  lesion.  The  earlier  in  life  a  valvular  lesion 
becomes  established,  the  worse  is  the  outlook.  With  regard  to  the  influence  of  the 
site  and  nature  of  the  lesion,  reference  must  be  made  to  the  chapter  on  Diseases  of 
the  Heart  (see  Chapter  VIII.,  p.  451). 

Inheritance. — The  question  of  heredity  has  a  bearing  on  prognosis  in  that  the 
liability  to  rheumatic  invasion  is  one  which  is  distinctly  inherited  ;  or,  to  put  it 
in  another  way,  resistance  to  rheumatic  invasion  is  lowered  if  one  of  the  parents 
is  rheumatic,  and  markedly  so  if  both  are.  The  surroundings  of  a  patient  also 
enter  into  the  question  of  prognosis.  The  terrible  prevalence  of  endocarditis 
among  the  children  of  the  poor,  compared  to  its  relative  infrequency  among  the 
children  of  the  well-to-do,  points  to  the  influence  which  surroundings,  and  especially 
the  absence  of  adequate  rest  during  convalescence — or,  for  that  matter,  actually 
during  an  attack — exert  on  the  occurrence  of  heart  complications  in  rheumatism. 
The  influence  of  climate  has  been  pointed  out  under  the  head  of  aetiology,  but  it 
should  be  remembered  that  in  the  course  of  an  attack  of  endocarditis  the  existence 
of  unhealthy  surroundings,  such  as  bad  drains,  escaping  gas,  as  well  as  those 
sources  of  infection  in  the  patient  himself,  such  as  bad  teeth,  unhealthy  gums, 
chronic  pharyngeal  catarrh,  otorrhcea,  or  vaginitis,  may  cause  an  epi-infection 
which  may  possibly  have  a  fatal  termination. 

Apart  from  these  general  considerations  as  to  prognosis,  we  shall  do  well  to 
remember  the  significance  which  must  be  attached  to  the  presence  or  history  of  the 
existence  of  nodules.  No  sign  of  rheumatism  could  be  less  propitious  than  the  ap- 
pearance of  nodules.  Nodules  are  almost  always  accompanied  by  evidence  of  endo- 
or  pericarditis  ;  and  if  these  are  fortunately  absent,  yet  the  prognosis  in  such  a  case 
should  be  none  the  less  grave,  since  the  probabilities  of  heart  disease  developing 
are  enormous.  Rheumatism  with  nodules  is  not  immediately,  but  remotely,  the 
worst  form  in  which  rheumatism  presents  itself. 

Apart  from  the  existence  of  nodules,  those  sneaking  forms  of  rheumatism  which 
are  attended  by  involvement  of  the  fibrous  tissues,  especially  about  the  neck,  are 
cases  in  which  the  outlook  is  not  good.  The  more  the  stress  of  rheumatism  fplls 
on  the  joints,  the  less  serious  is  the  prognosis. 

The  existence  of  skin  eruptions  does  not  aid  us  in  a  prognosis,  though  the  writer 
would  again  call  attention  to  the  relative  infrequency  of  heart  affections  with 
erythema  nodosum. 

Treatment. — The  treatment  of  rheumatism  may  be  considered  under  two 
s — (1)  that  of  the  general  rheumatic  state  and  (2)  that  of  the  individual 
manifestations. 

If  a  child  is  known  to  be  of  rheumatic  stock,  it  is  well  to  take  special  precautions 
before  any  manifestations  have  shown  themselves,  for  we  are  by  no  means  possessed 
of  an  antidote  for  the  rheumatic  poison. 

Clothing. — Rheumatic  children  should  wear  flannel  in  some  form  next  to  the  skin. 
The  underclothing  should  extend  from  the  ankles  to  the  clavicles,  and  down  the 
upper  limbs  as  low  as  the  middle  of  the  forearms.     Bare  legs  should  be  taboo. 
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There  is  no  advantage,  but  a  positive  disadvantage,  in  heaping  layer  on  layer  of 
garments  on  a  child  because  it  is  "  rheumatic."  Some  children  experience  very 
genuine  discomfort  from  the  presence  of  woollen  garments  next  to  their  skin,  and 
in  them  silk  or  a  mixture  of  silk  and  wool  may  be  adopted.  As  has  been  pointed 
out,  the  soles  of  the  feet  are  unduly  clammy,  so  that  woollen  socks  or  stockings 
must  be  worn. 

Residence. — A  clay  soil  is  recognized  as  a  favourable  condition  for  the  pro- 
duction of  rheumatism  ;  it  should  certainly  be  avoided.  River  valleys,  low-lying 
situations,  and  places  where  there  is  a  low  level  of  ground  water,  are  also  held  to  be 
favourable  to  the  development  of  rheumatism,  and  consequently  situations  to  be 
avoided.  On  the  other  hand,  it  cannot  be  said  that  cold  and  high  places  are  free 
from  rheumatic  cases. 

Exposure. — The  history  of  exposure  to  wet  is  so  frequently  obtained  in  the 
history  of  rheumatic  cases  that  it  is  difficult  to  deny  its  influence  as  a  definite  factor 
in  the  production  of  a  rheumatic  attack.  On  this  account  especial  care  must  be 
taken  that  children  who  get  wet  should  be  overhauled  and  made  to  change  clothing 
which  is  damp.  Too  often  the  child's  statement  that  its  things  are  not  wet  is 
accepted  without  any  confirmation  by  actual  examination.  In  connection  with 
this  subject,  it  is  important  to  insist  on  greater  care  being  taken  of  children  who 
often  go  short  distances  out  of  London  to  get  to  their  playing-grounds,  and  who 
are  then  allowed  to  sit  in  trains  or  other  conveyances  in  clothing  wet  from  rain 
or  from  perspiration.  If  a  child  can  keep  on  the  move  in  wet  things,  little  or  no 
harm  will  result ;  but  if  he  sits  about  in  wet  things,  a  child  predisposed  to  rheu- 
matism is  being  exposed  to  a  grave  and  unnecessary  risk.  It  is  in  this  way  that 
hot  weather  may  be  quite  as  risky  to  a  rheumatic  child  as  wet  weather.  A  child 
should  not  be  debarred  participation  in  strenuous  games  just  because  it  is  rheumatic, 
provided  there  is  no  evidence  that  the  heart  is  in  any  way  affected.  In  connection 
with  this  matter,  it  is  well  to  see  that  after  a  bath  a  child  is  thoroughly  dried, 
especially  behind  the  knees  and  in  the  axillae. 

Diet. — Rheumatic  children  should  not  indulge  in  much  sweetstuff.  While  it 
is  unnecessary  to  forbid  jam  and  sugar,  it  is  at  the  same  time  advantageous  to  the 
child  not  to  accustom  it  to  the  continuous  use  of  these  substances.  Red  meat,  which 
is  certainly  bad  during  active  rheumatism,  is  not  to  be  forbidden  to  the  rheumatic 
child,  and  the  popular  belief  that  meat  is  bad  for  the  rheumatic  is  certainly  false. 

Of  equal  importance  with  the  attention  to  the  above  points  is  the  recognition 
and  prompt  treatment  of  apparently  trifling  manifestations,  more  particularly 
slight  sore  throats,  stiffness  about  the  limbs,  stiff  necks,  and  various  myalgias. 
All  of  these  should  be  treated  by  the  administration  of  some  preparation  of  salicylic 
acid  or  its  salts,  for  while  it  is  impossible  to  prove  that  the  administration  of  any 
drug  has  been  the  cause  of  the  non-development  of  further  symptoms,  yet  we  must 
acknowledge  that  the  untreated  cases  are  those  in  which  we  find  that  sequelae  most 
commonly  occur.  When  we  remember  that  many  cases  of  acute  rheumatism  are 
ushered  in  by  a  sore  throat,  it  seems  more  rational  to  treat  this  at  the  outset  than 
to  wait  for  developments,  consoling  ourselves  with  the  statement  that  many  of 
these  sore  throats  get  well  without  treatment. 

It  is  the  writer's  belief  that  much  rheumatic  trouble  might  be  avoided  by  the 
early  administration  of  salicylates,  and  for  this  purpose  salol  in  doses  of  from  3  to 
10  grains  three  times  a  day  is  the  most  useful,  least  disagreeable,  and  least  irritating, 
of  the  salicylic  compounds. 
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The  Treatment  of  an  Acute  Rheumatic  Attack. — The  recumbent  position  in  bed 
is  essential.  The  child  should  be  put  into  flannel  night-clothes  and  placed  between 
blankets.  The  mattress  should  be  firm  and  rest  on  springs.  If  there  is  much  joint 
pain,  a  cradle  should  support  the  weight  of  the  bed-clothes.  A  liberal  supply  of 
change  night-clothes  should  be  provided,  so  that  the  child  should  not  be  exposed 
to  any  chill  should  profuse  perspiration  occur,  though  this  is  exceptional  in  children. 
The  clothes  should  open  in  front,  so  as  to  allow  of  ready  access  to  the  proecordia 
for  the  purpose  of  examination ;  and  if  it  is  desired  to  make  local  applications  to 
the  joints,  these  should  be  applied  to  the  parts,  not  by  roller  bandages,  as  is  too 
often  done,  but  by  many-tailed  bandages  or  by  pieces  of  muslin  tied  or  pinned  so 
that  they  can  be  undone  without  disturbing  the  joint  at  all. 

The  diet  should  be  liquid,  and  consist  of  milk  diluted  with  soda-water,  barley- 
water,  or  lime-water,  or  with  some  of  the  alkaline  waters,  such  as  Vichy,  Ober- 
selters,  or  Apollinaris.  The  use  of  sodium  citrate  added  in  the  proportion  of 
2  grains  to  the  ounce  of  milk  will  be  found  useful.  Ewart  recommends  the  addi 
tion  of  20  to  30  grains  of  salt  to  each  pint  of  milk.  Veal  broth,  mutton  broth,  and 
beef-tea  may  be  allowed  in  conjunction  with  the  milk,  but  must  not  be  allowed  to 
replace  the  milk  as  the  chief  food.  Lemon  or  orange  jellies  will  often  prove  welcome 
additions  to  the  diet,  and  additional  variation  may  be  obtained  by  the  use  of  some 
of  the  proprietary  foods. 

Thirst  is  not  as  marked  a  symptom  in  children  as  in  adults,  probably  because 
sweating  is  much  less  marked.  It  is  best  treated  by  allowing  the  patient  to  have 
barley-water  in  which  slices  of  fresh  lemon  are  floating.  Imperial  drink,  made 
by  adding  a  drachm  of  potassium  bitartrate  to  a  pint  of  barley-water  to  which 
some  sugar  rubbed  on  a  fresh  lemon  has  been  added,  will  be  agreeable  to  most 
children.  Another  grateful  drink  can  be  prepared  by  tearing  a  fresh  lemon  up 
and  boiling  it  in  a  pint  of  water,  straining  it  off,  and  adding  20  grains  of  bicarbonate 
of  potash. 

When  the  joint  pains,  joint  effusion,  and  pyrexia,  have  subsided,  we  can  gradually 
diminish  the  fluid  and  increase  the  solid  articles  of  diet ;  fish,  chicken,  and  finally 
meat,  being  allowed  ;  but  with  each  change  of  diet  a  watch  must  be  kept  on  the 
temperature,  and  a  rise  should  mean  the  prohibition  of  solid  food  for  at  least  three 
days.  One  of  the  commonest  causes  of  a  rise  in  temperature  during  convalescence 
from  an  attack  of  acute  rheumatism  is  a  premature  allowance  of  solid  food. 

Aperients. — Calomel  £  grain  given  every  half-hour  for  four  doses,  will  be  found 
to  be  the  best  aperient  in  a  rheumatic  attack. 

Drugs. — No  one  who  has  seen  the  striking  effects  produced  by  the  administra- 
tion of  the  salicylates  in  acute  rheumatism  will  hesitate  to  place  them  first  and  fore- 
most in  the  list  of  efficacious  drugs.  So  striking  are  the  effects  on  some  of  the  most 
obtrusive  phenomena  of  a  rheumatic  attack  that  salicylates  have  been  considered  as 
specifics,  and  every  rheumatic  manifestation  has  been  treated  with  salicylates  in 
the  firm  belief  that  it  must  do  good.  While  some  rheumatic  affections  are 
eminently  amenable  to  salicylate  treatment,  there  are  a  considerable  number 
which  are  not  appreciably  benefited  by  it.  The  manifestations  responsive  to 
salicylate  treatment  are — joint  pains,  joint  effusions,  sore  throat,  and  the  pyrexia 
m  association  with  the  foregoing  symptoms  ;  but  skin  manifestations,  including 
erythema  nodosum,  rheumatic  nodules,  peri-  and  endocarditis,  antemia  and  the 
pyrexia  which  accompanies  it,  and  chorea,  in  spite  of  all  that  has  been  claimed  for 
the  salicylates  as  effective  agents  in  their  treatment,  are  not,  in  the  writer's  opinion, 
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controlled  by  them.  It  is  an  interesting  point,  however,  to  note  that  some  of  the 
rheumatic  manifestations  which  do  not  respond  to  the  internal  administration  of 
salicylates  yet  are  definitely  relieved  by  the  local  application  of  preparations  con 
taining  salicylates.  The  term  "  salicylates  "  has  been  used  above  to  indicate  the 
various  preparations,  salts,  and  derivatives  of  salicylic  acid.  The  preparations  in 
most  common  use  are  the  salicylate  of  soda,  salicin  (natural  and  synthetic),  aspirin 
(acetyl  salicylic  acid),  salol  (salicylate  of  phenyl).  Of  these,  the  salicylate  of  soda  is 
most  frequently  used,  but  some  prefer  the  use  of  natural  salicin.  It  must  be  remem- 
bered that  salicin  only  yields  43  per  cent,  of  its  weight  of  salicylic  acid,  so  that  the 
dose  is  nearly  double  that  of  salicylate  of  soda.  The  use  of  sodium  salicylate  is 
attended  by  risks  of  gastric  irritation  and  by  the  production  of  a  condition  of  acidosis. 
This  latter  complication  can  be  prevented  by  the  simultaneous  administration  of 
bicarbonate  of  soda  in  doses  double  that  of  the  salicylate  given.  Aspirin  will 
sometimes  give  relief  where  salicylate  of  soda  has  failed  to  give  relief.  It  also  causes 
the  skin  to  act  more  freely,  and  has  a  distinctly  hypnotic  effect.  Salol  is  much  less 
irritating  to  the  gastric  mucous  membrane,  but  the  action  of  the  phenyl  on  the 
kidneys  must  be  borne  in  mind.  It  is  insoluble  in  water,  and  only  splits  up  and 
is  absorbed  in  presence  of  an  alkali,  so  that  its  action  is  not  rapid.  Salicin  is  more 
soluble  than  salicylate  of  soda  ;  it  is  bitter,  and  does  not  readily  cause  vomiting. 
It  is  consequently  useful  in  children  who  show  an  intolerance  of  salicylate  of  soda. 
It  must  be  borne  in  mind  that,  while  salicylate  of  soda  is  advantageously  prescribed 
with  an  alkali,  aspirin  is  incompatible  with  an  alkali.  Sulphate  of  quinine  is  also 
incompatible  with  salicylate  of  soda,  as  are  ammonia,  carbonate  of  ammonia,  and 
aromatic  spirits  of  ammonia.  The  oil  of  wintergreen,  which  consists  of  99  per 
cent,  of  salicylate  of  methyl,  can  be  used  internally  in  the  form  of  capsules,  but 
is  more  commonly  employed  as  an  external  application.  As  most  of  the  forms  in 
which  the  salicylates  are  administered  internally  are  irritating  to  the  gastric  mucous 
membrane,  it  is  found  best  to  administer  them  directly  after  food.  As  a  general 
rule  it  will  be  found  that  children  bear  the  salicylates  well,  though  in  some  cases 
there  is  intolerance.  In  such  cases  the  various  compounds  of  salicylic  acid  which 
have  just  been  referred  to  must  be  tried.  When  large  doses  are  being  given,  it  will 
be  found  that  intolerance  can  be  avoided  by  the  occasional  omission  of  a  dose. 
Lees  has  pointed  out  the  necessity  for  keeping  the  bowels  opened  daily  while  large 
doses  of  salicylates  are  being  given,  and  also  the  advantage  of  the  simultaneous 
administration  of  an  alkali,  such  as  bicarbonate  of  soda,  as  a  means  by  which  the 
production  of  acidosis  can  be  prevented. 

Dosage. — When  we  have  to  deal  with  an  uncomplicated  attack  of  acute  rheu- 
matism, there  is  little  difference  of  opinion  as  to  the  dosage  to  be  employed  ;  hut 
when  we  come  to  the  treatment  of  complications,  or  rather  of  manifestations,  of 
rheumatism,  apart  from  the  temperature,  joint  pains  and  effusions,  and  the  sore 
throat,  there  is  a  very  wide  difference  in  the  practice  of  experienced  physicians. 
Lees  has  advocated  enthusiastically  the  employment  of  large  doses  of  salicylate 
of  soda,  giving  to  children  as  much  as  600  grains  of  salicylate  of  soda  in  the 
twenty-four  hours  ;  others  have  failed  to  find  such  doses  really  instrumental  in 
preventing,  modifying,  or  still  less  curing,  many  of  the  rheumatic  manifestations. 

Joint  Pains. — These  are  eminently  susceptible  to  salicylates.  At  the  outset 
10  grains  every  two  hours  should  be  given  for  three  or  four  doses,  and  then  the 
same  dose  every  four  hours  till  the  pains  are  relieved,  and  there  should  be  no  pain 
left  after  twenty-four  or  at  most  thirty-six  hours'  treatment  in  bed.     Should  the 
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pain  persist,  the  frequency  of  the  dose  should  be  increased  to  every  two  or  three 
hours,  the  diet  should  be  diluted  milk  only  ;  or  it  should  be  recognized  that  we 
are  dealing  with  a  case  in  which  salicylate  of  soda  is  not  going  to  do  good,  and  try 
salicin  or,  preferably,  aspirin.  Cases  which  do  not  respond  to  salicylates  are  more 
commonly  met  with  in  adults  than  in  children. 

When  the  joint  pain  is  very  severe  at  the  outset,  it  is  well  to  wrap  wool  around 
the  painful  joints.  An  ointment  consisting  of  1  drachm  of  oil  of  wintergreen  to  an 
ounce  of  lanolin,  if  spread  on  a  piece  of  linen  and  placed  over  the  joint,  which  is  then 
wrapped  in  wool,  will  afford  rapid  relief  to  the  pain.  When  there  is  much  restless- 
ness associated  with  the  pain,  a  few  drops  of  tincture  of  opium  may  be  sprinkled  on 
the  affected  joints  before  wrapping  them  in  wool. 

Joint  Effusions. — These  as  a  rule  readily  subside  under  salicylic  treatment. 
The  application  of  the  oil  of  wintergreen  ointment  aids  absorption.  Pain  disappears 
before  the  fluid  effusion  in  joints.  If  the  fluid  persists,  the  application  of  a  blister 
over  the  joint  will  often  hasten  absorption,  but  in  some  cases  it  may  be  necessary 
to  aspirate  the  fluid  from  the  joint.  When  this  is  necessary  it  will  be  found  that  the 
joint  has  been  the  subject  of  undue  movement  at  the  onset  of  the  rheumatic  attack. 

Sore  Throat. — This  condition  is  well  treated  by  the  salicylates,  which  are  more 
efficacious  than  chlorate  of  potash  or  formalin.  Should  the  tonsils  be  enlarged  and 
exhibit  follicular  exudation,  nothing  will  cause  more  rapid  improvement  than  the 
local  application  of  a  saturated  alcoholic  solution  of  salol  (salol,  \  drachm  ; 
glycerine,  2  drachms  ;  rectified  spirits  of  wine,  to  1  ounce).  This  should  be  painted 
with  a  camel-hair  brush  every  three  or  four  hours  on  to  the  tonsils  and  soft  palate. 
The  first  application  is  often  painful,  but  the  subsequent  ones  much  less  so,  so 
that  children  rarely  object  after  one  or  two  applications  have  been  made. 

Pyrexia. — The  pyrexia  of  acute  rheumatism  is  readily  controlled  by  the  sali- 
cylates. The  temperature  in  the  usual  run  of  cases  subsides  gradually  under  rest 
and  treatment,  so  that  after  the  third  day  it  should  be  not  higher  than  99°  F.  If 
the  temperature  has  not  come  down  by  the  third  day  of  treatment  with  salicylates, 
it  is  because  there  is  some  complication  present,  such  as  pericarditis  or  endocarditis. 
Occasionally  patients  resistant  to  salicylates  respond  at  once  to  aspirin.  While 
the  treatment  of  the  pyrexia  at  the  outset  of  an  attack  of  rheumatism  is  as  a  rule 
quite  satisfactory,  the  same  cannot  be  said  of  the  continued  moderate  pyrexia 
referred  to  as  existing  in  the  rheumatic  state.  In  the  majority  of  such  cases 
salicylates  have  little  or  no  influence  upon  the  fever.  The  dose  of  salicylate  may 
be  increased  without  producing  any  alteration  in  the  chart,  though  here  again  a 
change  from  sodium  salicylate  to  aspirin  or,  when  this  fails,  to  salol,  may  be  followed 
by  the  disappearance  of  the  pyrexia. 

Hyperpyrexia  is  very  rare  in  children,  and  requires  to  be  treated  by  cold  baths 
and  stimulants.  To  administer  salicylates  in  such  cases  is  to  waste  valuable  time 
and  lose  the  patient. 

Skin  Manifestations  of  Rheumatism. — With  the  exception  of  purpura  and  ery- 
thema nodosum,  the  other  skin  manifestations  of  rheumatism  neither  call  for 
anti-rheumatic  treatment  nor  do  they  respond  to  it.  Purpura  has  in  the  writer's  ex- 
perience been  quite  uninfluenced  by  the  salicylates,  sometimes,  indeed,  developing  in 
patients  who  are  taking  large  doses.  Rest  in  bed  is  essential,  and  its  influence  can 
be  seen  in  the  recurrence  of  purpura  about  the  ankles  when  convalescent  patients 
get  up  for  the  first  time.  Chloride  of  calcium,  calcium  lactate,  ergot,  turpentine, 
suprarenal  extract,  and  the  astringent  preparations  of  iron,  have  all  been  used  in 
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the  treatment  of  a  condition  which  tends  to  get  well  spontaneously.  Erythema 
nodosum  is  said  to  be  favourably  influenced  by  the  salicylates,  but  probably  on 
insufficient  evidence  ;  it  certainly  sometimes  develops  in  children  taking  large 
doses  of  these  drugs.  The  local  treatment  of  the  erythematous  patches  is  much 
more  important  and  successful.  When  the  pain  is  severe,  the  patches  may  be 
painted  with  glycerine  of  belladonna  and  have  warm  fomentations  applied  ;  but 
even  more  successful  is  the  application  of  an  ointment  containing  1  drachm  of  oil 
of  gaultheria  to  1  ounce  of  lanolin  on  a  piece  of  lint.  When  there  is  much  exudation 
and  pain,  the  local  application  of  lead  lotion  or  calamine  lotion  will  often  give 
marked  relief.  Here,  as  in  purpura,  rest  is  an  important  factor  in  successful  treat- 
ment. It  might  be  expected  that  the  exudative  erythemata  would  respond  to 
treatment  with  calcium  salts,  but  there  is  little  if  any  direct  evidence  that  they 
do.  A  knowledge  of  the  natural  history  of  untreated  conditions  often  damps  thera- 
peutic optimism. 

Nodules. — As  such  the  rheumatic  nodules  do  not  call  for  treatment,  but  the  dis- 
covery of  any  form  of  treatment  which  will  cause  the  disappearance  of  the  nodules 
will  rob  rheumatism  of  most  of  its  terrors.  Unfortunately,  in  spite  of  the  claims 
made  for  the  efficacy  of  the  treatment  by  doses,  often  heroic,  of  salicylates,  the 
writer  is  still  of  opinion  that  the  nodules  are  uninfluenced  by  these  drugs.  Nodules 
not  infrequently  appear,  or,  when  present,  increase  in  size  or  in  number,  both  when 
patients  are  taking  salicylates  and  when  they  are  not,  and  under  similar  conditions 
they  disappear.  Reference  has  been  made  to  the  anatomical  identity  of  the  nodules 
with  the  valve  changes  in  endocarditis,  and  clinical  experience  has  confirmed  the 
view  held  by  the  writer  that  both  conditions  are  uninfluenced  by  the  administra- 
tion of  the  salicylates.  It  has  been  asserted  that  the  incidence  of  endocarditis  of 
rheumatic  origin  has  actually  increased  since  the  introduction  of  the  salicylate 
treatment.  This  is  in  all  probability  due  to  the  lack  of  care  taken  in  preventing 
the  patient  from  getting  about  too  much  and  too  soon  after  an  attack  of  acute 
or  subacute  rheumatism.  The  writer  has  tried,  in  addition  to  the  internal  adminis- 
tration of  the  salicylates,  the  local  application  of  salicylate  of  methyl  and  of  mesotan, 
but  the  only  case  in  which  the  nodules  diminished  directly  as  the  result  of  treat- 
ment was  one  in  which  the  application  produced  an  inflammatory  dermatitis  of  the 
arm,  necessitating  treatment  with  lead  lotion,  after  which  the  nodules  on  the  treated 
arm  underwent  a  rapid  diminution  in  size.  The  employment  of  Bier's  method  of 
inducing  passive  hypersemia  in  the  part  affected  produced  no  diminution  in  the  size 
of  the  nodules. 

For  the  treatment  of  the  rheumatic  affections  of  the  heart,  pleura,  and  peri- 
cardium, the  reader  is  referred  to  the  chapters  on  Diseases  of  the  Heart,  Pericarditis, 
and  Pleurisy.  The  writer  would,  however,  like  to  express  his  opinion  that  the 
salicylates  are  impotent  in  the  treatment  of  these  conditions,  though  in  the  case  of 
pericarditis  and  of  pleurisy  the  local  application  of  oil  of  gaultheria  (1  drachm  to 
the  ounce  of  lanolin)  is  nearly  always  followed  by  marked  relief  of  the  pain.  It  is 
largely  due  to  the  presence  of  salicylate  of  methyl  that  antiphlogistin  proves  so 
useful  an  application. 

Anosmia,  as  has  been  pointed  out,  is  a  frequent  sequel  as  well  as  accompani- 
ment of  rheumatism,  and  for  its  treatment  a  combination  of  iron  and  arsenic  is 
valuable.  These  drugs  should  not  be  given  until  the  temperature  has  been  down 
at  the  normal  level  for  a  fortnight,  and,  when  given,  it  is  well  not  to  omit  the  sali- 
cylates, but  rather  to  substitute  for  them  5  to  10  grains  of  salol  every  night  and 
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morning.  When  there  is  much  debility,  and  especially  if  the  heart  is  still  dilated, 
it  is  well  to  combine  the  iron  and  arsenic  with  strychnine. 

Convalescence  is  best  established  at  dry  and  high  elevations,  and  the  seaside 
is  not  always  beneficial.  In  the  treatment  of  the  stiff  neck  and  of  the  stiffness 
occasionally  left  about  the  joints  in  children  after  an  acute  attack  of  rheumatism, 
benefit  will  be  found  to  follow  the  use  of  a  liniment  containing  1  drachm  of  menthol 
to  1  ounce  of  chloroform  liniment,  or  to  the  use  of  the  gaultheria  ointment.  Salol 
or  aspirin  will  often  be  found  more  useful  here  than  salicylate  of  soda. 

Two  methods  of  treatment  of  the  rheumatic  condition  have  yet  to  be  mentioned  : 
the  alkaline  method  advocated  by  Fuller.  This  consists  in  the  administration 
of  citrate  or  bicarbonate  of  potash,  as  advocated  by  Sir  Alfred  Garrod.  The  relief 
obtained  was  distinctly  less  than  that  afforded  by  the  salicylates,  though  there 
seems  to  have  been  rather  less  liability  to  endo-  and  pericarditis  than  with  sali- 
cylates. In  the  alkaline  method  of  treatment  the  alkalies  are  pushed  till  the 
urine  is  steadily  alkaline  in  reaction  at  the  time  it  is  passed. 

The  other  method  is  serum  treatment.  This  is  at  present  in  an  experimental 
stage.  In  the  few  cases  which  the  writer  has  seen  treated  with  rheumococcic 
serum,  he  has  failed  to  detect  the  least  evidence  of  benefit.  Menzer  has  prepared 
a  serum,  which  has  been  employed  in  the  treatment  of  acute  rheumatism.  The 
serum  is  derived  from  horses  injected  with  living  cultures  of  organisms  obtained 
from  the  joints  or  pericardial  effusion  of  patients  suffering  from  acute  rheumatism. 
The  results  of  this  treatment  are  not  very  encouraging,  for,  judging  from  the  tem- 
perature charts,  there  is  a  longer  period  of  pyrexia,  there  is  the  disadvantage  and 
discomfort  of  subcutaneous  administration,  the  relief  of  pain  is  less  rapid,  and  a 
rash  commonly  appears  after  some  days.  Against  these  drawbacks  it  is  claimed 
that  there  is  no  disturbance  of  digestion  and  that  the  sweating,  which,  however,  we 
have  seen,  is  an  inconspicuous  symptom  in  children,  is  much  less.  The  reaction 
which  takes  place  after  injection  is  seen  only  in  the  joints  which  have  been  the 
seat  of  pain  and  effusion,  and  is  not  general.  It  is  said  that  the  treatment  by 
Menzer's  serum  is  more  satisfactory  in  the  case  of  chronic  rheumatism  than  in 
acute  cases. 
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CHOREA. 


Synonyms. — Sydenham's  chorea  ;  St.  Vitus's  dance  ;  Chorea  minor ;  Chorea 
anglorum. 

Chorea  was  described  in  1686  by  Sydenham,  who  first  clearly  differentiated  it 
from  the  hysterical  forms  of  saltatory  spasm. 

Definition. — Chorea  is  a  rheumatic  affection  of  the  central  nervous  system, 
characterized  by  the  temporary  withdrawal  of  restraint  (the  highest  function  of 
the  central  nervous  system),  and  manifested  by  inco-ordinate  movements,  loss 
of  power,  and  by  psychical  and  emotional  instability,  but  tending  to  complete 
recovery. 

Chorea  has  been  described  as  an  "  insanity  of  the  muscles,"  but  this  is  far 
too  limited  a  description,  for  it  leaves  out  of  account  the  muscular  weakness,  and 
also  the  psychical  manifestations. 

Sturges  has  pointed  out  that  the  movements  in  chorea  are  merely  an 
exaggeration  of  the  natural  fidgetiness  of  a  child,  and,  indeed,  no  sharp  line  can 
be  drawn  between  slight  cases  of  choreic  movement  and  marked  fidgetiness. 

^Etiology. — The  question  of  the  rheumatic  nature  of  chorea  has,  since  the 
early  part  of  the  nineteenth  century,  engaged  the  attention  of  the  profession.  The 
experience  of  most  of  those  who  have  worked  at  London  hospitals  has  been  strongly 
in  favour  of  regarding  chorea  as  a  manifestation  of  rheumatism,  a  view  held  by 
the  writer.  The  statistics  gathered  from  the  written  reports  on  cases  admitted 
into  the  wards  of  a  hospital  naturally  vary  so  much  with  the  experience  of  the 
recorder,  and  the  conception,  often  very  inadequate,  of  what  is  rheumatic  possessed 
by  the  laity,  that  we  can  hardly  expect  to  find  anything  like  uniformity  in  the 
results  of  such  investigations.  In  spite  of  the  obvious  limitations  which 
must  attend  the  inquiries  into  the  family  and  personal  histories  of  children 
admitted  to  hospital,  there  is  a  general  agreement  that  an  appreciable  pro- 
portion of  the  cases  of  chorea  admitted  as  such  give  a  definite  history  either 
of  personal  rheumatism  or  a  history  of  rheumatism  in  the  parents,  brothers, 
or  sisters.  The  Collective  Investigation  Committee  of  the  British  Medical  Associa- 
tion in  1887  found  that  a  definite  history  of  rheumatic  fever  was  present  in 
26  per  cent,  of  the  cases  of  chorea.  Morley  Fletcher  found  that  in  327  in- 
patients with  chorea  26-9  per  cent,  had  a  personal  history  of  rheumatic  fever. 
Fraser,  from  an  analysis  of  300  cases  of  chorea  occurring  at  the  Paddington 
Green  Children's  Hospital  between  1890  and  1910,  found  that  in  50  per  cent, 
the  chorea  had  been  preceded  by  definite  articular  rheumatism.  Batten  found 
that  in  115  cases  of  chorea,  in  which  no  rheumatic  history  was  obtained,  at  least 
25  per  cent,  of  these  cases  developed  rheumatism  within  six  years  of  the  attack 
of  chorea.  The  frequent  association  of  chorea  with  evidences  of  endo-  and  peri- 
carditis compels  us  either  to  accept  the  chorea  and  the  endo-  and  pericarditis 
as  being  all  three  expressions  of  rheumatism,  or  to  attribute  the  chorea  to  the  endo- 
or  pericarditis,  or  these  latter  conditions  to  the  chorea.  No  one  who  has  worked 
in  the  wards  of  a  children's  hospital  can  have  failed  to  have  met  with  cases  of 
chorea  which  have  developed  during  the  course  of  an  attack  of  articular  rheu- 
matism, or  of  peri-  or  endocarditis,  and  often  associated  with  the  appearance 
of  rheumatic  nodules.     It  may  be  said  that,  apart  from  associations  with  definite 
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rheumatic  manifestations,  an  attack  of  chorea  is  unknown  to  develop  during  a 
child's  stay  in  hospital.  Chorea  is  the  only  transient  nervous  disease  known  to 
he  associated  with  endocarditis.  When  it  is  remembered  that  rheumatism  may, 
at  a  given  time,  have  only  a  single  manifestation,  we  need  not  be  surprised  if  we 
fail  to  get  a  history  of  rheumatism  in  every  case  of  chorea.  Chorea,  in  fact,  may 
be  the  first  evidence  of  rheumatism.  In  fatal  cases  of  chorea  a  diplococcus  which 
produced  arthritis  in  rabbits  was  isolated  by  Westphal,  Wassermann,  and  Malkoff ; 
and  Poynton  and  Paine  have  found  the  diplococcus  rheumaticus  both  in  the 
meninges  and  in  the  blood  in  cases  of  chorea. 

In  opposition  to  the  rheumatic  view  above  maintained,  it  is  urged  that  there 
are  a  certain  number  of  cases  of  chorea  in  which  there  is  no  history  nor  any  subse- 
quent development  of  symptoms  which  can  be  designated  rheumatic,  and  this, 
though  it  is  by  no  means  a  fatal  objection  to  the  rheumatic  view,  is  certainly  true. 
It  has  been  urged  that,  as  chorea  not  infrequently  develops  as  the  result  of  a  fright 
or  from  overstudy,  there  is  a  chorea  independent  of  rheumatism.  To  look  on 
rheumatism  as  the  only  factor  to  be  considered  in  the  production  of  chorea  is  to 
shut  one's  eyes  to  certain  important  factors  in  the  aetiology  of  the  disease. 

Sex. — The  disease  is  certainly  nearly  three  times  as  common  in  girls  as  in  boys, 
and  age  also  plays  an  important  part  in  its  occurrence.  It  is  still  held  by  most 
men  that  the  nervous  system  of  the  female  is  less  stable,  even  in  youth,  than  that 
of  the  male.  In  investigating  the  influence  of  sex  we  may  bear  in  mind  that  chorea 
is  a  disease  which  affects  the  sharp,  bright,  active-minded  children  ;  that  in  school 
the  prospective  choreic  is  to  be  sought  for  at  the  top  end  of  the  class  and  not  among 
the  dullards.  Fright  is  often  said  to  be  the  cause  of  chorea,  and  it  certainly  may 
be  the  spark  that  sets  fire  to  the  train  already  laid  by  rheumatism.  A  child, 
aa  the  result  of  early  chorea,  is  inattentive,  is  punished  for  this  inattention,  and 
an  attack  of  chorea,  expressed  by  inco-ordinate  movements,  is  precipitated. 
The  chorea  is  said  to  be  due  to  the  punishment,  whereas  the  punishment  is  due 
to  the  chorea.  The  frequency  with  which  fright  acts  in  bringing  out  an  attack 
of  chorea  is  probably  understated  in  hospital  records,  for  often,  when  the  child's 
confidence  is  gained,  it  will  tell  the  story  of  some  fright ;  black  dogs,  drunken  men, 
and  policemen  being  among  the  most  frequently  assigned  causes  for  fright,  even 
when  the  history,  as  obtained  from  the  parent  or  friend,  has  been  silent  on  this 
point. 

Imitation  has  been  asserted  to  be  a  cause  of  chorea.  The  writer  has  never 
seen  a  case  which  could  be  ascribed  to  this  cause.  Apart  from  personal  experi- 
ence in  hospital,  it  is  a  striking  fact  that  although  many  members  of  a  family  may 
at  different  times  develop  chorea,  yet  it  is  very  unusual  to  find  two  cases  of  chorea 
existing  at  the  same  time  in  one  family.  If  imitation  were  a  cause  of  true 
chorea,  it  should  occur  fairly  commonly  in  two  members  of  a  family  simultaneously. 

Age. — Chorea  may  occur  under  two  years  of  age.  At  the  Hospital  for  Sick 
Children  the  writer  has  seen  two  cases  under  three  years  of  age.  In  boys  the 
disease  occurs  at  an  earlier  age  than  in  girls,  but  in  both  attains  its  maximum 
incidence  between  six  and  nine  years  of  age.  It  occurs  much  less  frequently  in 
boys  than  in  girls  over  ten  years  of  age. 

Pathology. — The  earliest  explanation  offered  of  the  phenomena  of  chorea 
was  that  of  Scudamore,  who  attributed  them  to  the  debilitating  effects  of  acute 
rheumatism.  In  1839  Bright  attributed  chorea  to  a  reflex  stimulation  from  the 
inflamed  pericardium.    In  1863  Kirkes  explained  chorea  as  due  to  showers  of  minute 
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thrombi  projected  into  the  cerebral  vessels  and  causing  minute  emboli.  This  view 
was  also  held  by  Hughlings  Jackson.  Money  and  Mott  succeeded  in  producing  in 
dogs,  as  the  result  of  the  introduction  of  minute  particles  of  carbon,  movements 
in  the  limbs,  but  these  movements  were  not  truly  choreic,  nor  is  canine  chorea 
the  same  condition  in  dogs  as  chorea  in  man. 

Recently  Poynton  and  Gordon  Holmes  have  shown  that  distinct  changes  are 
found  in  the  bloodvessels  of  the  brain  and  meninges.  The  changes  in  the  nerve 
cells  are  secondary  to  the  vascular  changes,  and  are  evidenced  by  various  degrees 
of  chromatolysis  in  the  large  pyramidal  cells  and  in  the  Betz  cells.  Diplococci 
identical  with  those  found  in  the  blood,  endocardium,  pericardium,  and  in  the 
joints,  were  also  found  by  them  both  in  the  cerebral  vessels  and  in  the  meninges, 
as  well  as  in  the  cerebro-spinal  fluid  in  cases  of  chorea. 

The  complete  recovery  which  occurs  in  every  case  of  chorea  when  not  fatal 
makes  the  embolic  view  very  improbable  ;  and  the  difficulty  of  discovering  a  source 
of  emboli  in  the  absence  of  endocarditis,  and  the  very  different  picture  which 
results  from  a  visible  embolism  in  the  brain,  are  further  difficulties.  On  the  other 
hand,  we  can  conceive  that  a  poison  circulating  in  the  blood  may  have  some  especial 
affinity  for  the  cortical  cells  of  the  cerebrum  and  cerebellum,  and  may  cause  in 
them  irregular  discharges  of  nerve  energy,  and  deprive  movements  of  their  co- 
ordinated character.  The  association  of  movement  and  weakness,  or  even 
absolute,  though  temporary,  paralysis  of  the  muscles  of  the  limbs,  is  quite  in 
keeping  with  the  slight  structural  changes  which  have  been  described  by  Poynton 
and  Gordon  Holmes. 

The  cessation  of  movements  during  sleep,  the  existence  of  choreic  movements 
in  which  one  half  of  the  body  is  markedly,  and  the  other  hardly  appreciably 
affected,  the  influence  of  fright  in  evoking  choreic  movements,  and  the  mental 
changes,  all  point  to  the  cerebral  and  cerebellar  cortex  as  being  the  seat  of  the 
changes. 

Chorea  may  thus  be  regarded  as  the  result  of  the  action  of  the  rheumatic  toxin 
or  toxins  on  the  cortical  cells  of  the  cerebrum  and  cerebellum. 

Symptomatology. — Although  the  earliest  symptoms  to  attract  attention  are 
the  movements,  yet  it  will  be  found  that  not  infrequently  these  are  preceded  by 
moderately  severe  headache,  although  as  a  rule  this  is  not  spontaneously  com- 
plained of.  Irritability,  quarrelsomeness,  and  peevishness  are  often  noticed 
for  some  little  time  before  any  movements  attract  attention.  At  school  the 
child  is  inattentive,  is  unable  to  concentrate  its  attention  ;  the  handwriting 
deteriorates,  and  these  departures  from  a  previously  high  standard  of  conduct  and 
attainment  bring  in  their  train  moral  or  physical  punishments  in  the  form  of 
reproof,  loss  of  place  in  class,  extra  tasks,  or  corporal  punishment.  Any  or  all  of 
these  may  precipitate  an  attack  of  inco-ordinate  movements. 

Motor  Phenomena. — These  are  varied  both  in  extent  and  in  degree.  In  some 
cases  the  facial  muscles  are  most  affected.  The  irregular  contractions  of  groups 
of  muscles  cause  the  facial  expression  to  indicate  now  fear,  now  amusement,  now 
pain,  now  disgust.  The  movements  are  irregular  and  unlike  habit  spasm  ;  there 
is  not  the  recurrent  performance  of  a  single  act  such  as  a  jerk  of  the  head,  a  blinking 
of  the  eyelids,  a  twitch  of  the  nose,  but  an  irregular  affection  of  different  groups 
of  muscles.  There  is  no  grinding  of  the  teeth.  There  is  frequently  a  sudden 
depression  of  the  tongue  in  the  floor  of  the  mouth,  which  results  in  the  production 
of  the  "  choreic  cluck."     The  tongue  is  moved  about  in  all  directions,  but  in  spite 
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of  the  irregular  and  uncontrolled  action  of  the  muscles  of  mastication,  it  is  almost 
unknown  that  the  tongue  should  be  bitten.  The  eye  muscles  are  as  a  rule  but  little 
affected.  Sometimes  the  eyeballs  are  rotated,  but  squints  are  exceptional.  The 
pupils  are  nearly  always  dilated,  and  Langmead  has  noted  that  they  are  often 
eccentric,  and  show  a  condition  of  slow  alternate  contraction  and  relaxation. 

The  neck  is  almost  invariably  bent,  the  head  hanging  forwards.  There  may 
be  violent  shrugging  movements  of  the  shoulders,  spreading  to  the  upper  limbs. 
This  is  especially  well  seen  in  what  is  known  as  "  lightning  chorea."  The  trunk 
muscles  may  be  affected,  the  child's  body  being  jerked  here  and  there  irregularly. 
The  respiratory  muscles  are  also  affected,  the  respirations  being  often  grouped 
in  rhythm,  and  sighing  is  frequently  noted.  Hiccough  is  rare.  In  the  upper  limbs 
we  may  meet  all  varieties  of  movement,  from  a  simple  twitching  of  the  fingers 
to  violent  contortions  which  necessitate  restraint.  The  slight  movements  in  the 
fingers  may  often  be  best  appreciated  by  making  the  child  place  his  hands  on  the 
upturned  palms  of  the  observer,  who  will  thus  be  able  to  detect  fine  twitchings 
which  might  readily  escape  notice.  When  a  choreic  child  with  movements  in 
the  upper  limbs  walks,  it  will  be  noticed  that  he  generally  adducts  the  arm  and 
forearm,  which  is  strongly  pronated,  and  keeps  it  applied  to  the  side  of  the  trunk. 
The  hand  is  usually  flexed  at  the  wrist,  and  the  hand,  with  fingers  extended,  waves 
about  behind  something  like  an  oar  when  a  boat  is  being  "  sculled  "  from  the  stern. 

There  is  a  very  interesting  and  common  position  of  the  hand,  which  the  writer 
first  noted  in  1889.  This  consists  in  the  over-extension  of  the  wrist  and  of  the 
metacarpo-phalangeal  joints,  when  the  child  attempts  to  hold  the  hands  up  straight 
above  the  head.  The  sign  is  of  interest,  because  frequently,  after  nearly  all  choreic 
movements  have  ceased,  the  sign  remains,  and  is  most  marked  on  the  side  on  which 
the  movements  have  been  most  marked.  Sometimes,  instead  of  the  over-extension 
of  the  wrists  and  digits,  there  is  much  muscular  weakness,  and  if  the  hands  can 
be  held  up,  the  wrists  drop  into  the  flexed  posture,  and  the  child  is  unable  to  hold 
them  up  straight. 

In  the  lower  limbs  the  movements  are  as  a  rule  less  than  in  the  upper  limbs. 
In  walking,  one  or  other  limb  may  be  dragged  along  ;  the  gait  is  very  uncertain, 
and  the  bruised  shins  are  ample  evidence  of  unintentional  encounters  with  hin- 
drances to  progression.  When  lying  in  bed,  the  movements  of  the  lower  limbs 
and  trunk  may  throw  the  child  out  of  bed.  When  walking,  sometimes  a  leg  will 
give  way,  with  the  result  that  the  child  falls  to  the  ground. 

Muscular  weakness  is  always  present  in  chorea.  The  sphincters  are  not  gener- 
ally affected,  though  in  the  severer  cases  there  may  be  temporary  incontinence  of 
urine  or  of  faeces.  The  act  of  deglutition  is  difficult  on  account  of  the  inco- 
ordinated  movements  of  the  lips,  cheeks,  tongue,  and  other  muscles  of  mastication, 
though  when  once  food  can  be  got  to  the  back  of  the  pharynx,  the  rest  of  the  act 
of  deglutition  takes  place  co-ordinately.  Vomiting  is  rare  in  uncomplicated 
chorea,  except  as  the  result  of  drugs  or  of  too  rapid  feeding.  The  heart  may  be 
affected  in  several  different  ways  in  chorea.  There  may  be  peri-,  myo-,  or  endo- 
carditis, the  result  of  the  rheumatic  poison,  and  Lees  has  drawn  attention  to  the 
risk  of  acute  dilatation  of  the  heart  in  this  condition.  Apart  from  these  rheumatic 
affections,  there  is  frequently  irregularity  of  the  action  of  the  heart,  and  with,  or 
even  without  this,  a  systolic  murmur  is  heard  at,  and  internal  to,  the  apex  of  the 
heart,  and  also  up  the  left  edge  of  the  sternum,  as  high  as  the  pulmonary  cartilage. 
This  murmur  is  probably  due  to  a  dilatation  of  the  conus  arteriosus. 
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In  the  severer  cases  of  chorea,  sordes  may  be  met  with  on  the  lips,  even  in  the 
absence  of  any  heart  or  lung  complication.  Choreic  children  sometimes  burst  out 
into  a  sudden,  piercing  cry,  which  is  quite  characteristic  of  the  disease.  The 
speech  is  often  affected.  Most  commonly  there  is  hesitation  and  deliberation  in 
the  speech,  but  true  stammering  is  unknown.  In  the  severe  cases  there  may  be 
complete  aphasia,  a  condition  which  has  been  known  to  persist  for  more  than  six 
months.  The  mental  condition  of  the  choreic  child  is  practically  always  abnormal. 
The  children  are  emotional,  and  liable  to  outbursts  of  crying,  or  less  frequently 
of  laughter.  In  severe  attacks  a  child  may  become  delirious  and  imagine  that  it 
sees  all  sorts  of  spectres — a  point  referred  to  under  the  head  of  treatment.  The 
choreic  child  does  not  as  a  rule  in  hospital  grouse  or  grizzle  after  the  first  few  days, 
nor  constantly  want  to  be  taken  home.  Sleep  is  often  disturbed,  and  many  of 
the  children  complain  of  having  bad  dreams. 

Reflexes. — The  chief  alterations  in  the  reflexes  in  chorea  are  seen  in  the  varia- 
tions which  may  occur  in  the  knee-jerks.  These  may  be  natural,  but  more  com- 
monly are  found  to  be  unduly  active.  The  knee-jerks  may  be  reduplicated  or 
even  triplicated,  one  tap  on  the  patella  causing  double  or  treble  jerks.  Another 
variation  which  has  been  demonstrated  for  over  twenty-five  years  at  Great  Ormond 
Street  is  the  "  hung-up  "  knee-jerk.  In  this  condition  a  tap  on  the  ligamentum 
patellae  is  followed  by  a  contraction  of  the  quadriceps  muscle  which  lasts  for  a 
longer  period  than  usual,  so  that  the  leg  may  be  held  extended  for  as  long  as  three 
seconds,  and  then  suddenly  drops.  Yet  another  modification  may  be  found  in 
that  the  knee-jerk  may  be  very  difficult  to  elicit  ;  it  may  only  be  evoked  on 
reinforcement ;  finally,  the  knee-jerk  may  not  be  obtainable  at  all.  All  these 
modifications  may  be  met  with  at  different  times  in  the  same  case,  the  exaggerated 
and  hung-up  jerks  being  met  with  in  the  earlier  stages,  when  the  movements  are 
active,  the  loss  of  jerks  being  usually  accompanied  by  aphasic  troubles  and  the 
paralytic  manifestations  of  chorea.  As  convalescence  progresses,  the  knee-jerks 
gradually  return  to  their  healthy  condition.  The  superficial  reflexes  are  not  altered 
in  chorea,  though  they  may  be  incapable  of  demonstration  on  account  of  the 
choreic  movements.  Ankle  clonus  is  not  met  with  even  when  the  knee-jerks  are 
extremely  brisk. 

Wasting. — A  severe  attack  of  chorea  is  almost  always  accompanied  by  very 
marked  wasting,  which  may  be  shown  in  the  forearm  and  hand  muscles,  as 
described  under  Rheumatism  ;  but  apart  from  this  more  local,  there  is  often 
extreme  general,  muscular  wasting,  the  child  being  reduced  almost  to  a  skeleton. 
It  is  in  these  cases,  which  are  generally  associated  with  the  paralytic  form  of  chorea, 
with  aphasia  and  with  loss  of  knee-jerks,  that  the  greatest  care  has  to  be  taken  to 
prevent  the  formation  of  bedsores.  The  wasting  is  associated  with  very  marked 
loss  of  power,  so  that  if,  when  the  child  is  lying  in  bed,  the  arm  is  raised  and  held 
over  the  face,  and  then  let  drop,  it  will  fall  on  to  the  face — an  occurrence  which  does 
not  take  place  in  functional  paralysis  of  the  limb.  The  power  of  the  child  to 
prevent  the  limb  falling  on  the  face  may  be  used  as  a  useful  measure  of  the  child's 
progress.       Sensory  phenomena  are,  as  a  rule,  undetected  in  chorea. 

Anaemia  accompanies  chorea,  as  it  does  many  other  manifestations  of  rheu- 
matism. 

Owing  to  the  involuntary  movements  which  are  met  with  in  the  early  stage  of 
chorea,  little  domestic  accidents,  such  as  the  upsetting  of  the  teacup,  the  dropping 
of  spoons  or  forks,  or  of  the  jug,  are  apt  to  occur — accidents  which,  from  the  fear 


RHEUMATISM  AND  CHORE  A  975 

of  consequences,  materially  accelerate  the  evolution  of  choreic  movements.  Choreic 
movements,  though  described  as  involuntary  when  not  severe,  can  be  largely  con- 
trolled by  the  will. 

Varieties  of  Chorea. — Cases  of  chorea  may  be  divided  into  (1)  those  in  which 
the  movements  are  slight — mild  chorea,  for  which  the  name  of  "  latent  chorea  " 
has  been  proposed  by  Miller  ;  (2)  ordinary  or  moderately  severe  cases,  in  which 
the  movements  are  well  marked  ;  (3)  severe  chorea,  in  which  the  movements 
are  severe,  and  call  for  some  mechanical  provision  for  the  prevention  of  injury  ; 
(•I)  the  lightning  form  of  chorea,  in  which  the  movements  are  characterized  by  their 
sudden  and  shock-like  nature  ;  (5)  the  paralytic  variety  of  chorea,  in  which  there  is 
loss  of  power  and  of  movement,  often  associated  with  aphasia  ;  (6)  there  is  a 
variety  of  chorea  characterized  by  the  maniacal  condition  of  the  patient. 

It  must  be  understood  that  there  is  no  sharp  line  of  demarcation  between  these 
varieties,  and  that  one  may  pass  into  the  other.  It  is  not  uncommon  to  observe 
severe  motor  chorea  give  place  to  the  paralytic  variety,  and  mild  cases  may  become 
severe  or  even  maniacal. 

When  the  movements  are  well  marked  on  one  side  and  hardly  appreciable  on 
the  other,  the  name  "  hemichorea  "  is  often  used  ;  but  careful  investigation  will 
always  show  that  true  hemichorea — a  condition  in  which  one  side  of  the  body 
entirely  escapes — does  not  exist.  The  movements  in  chorea  rarely  affect  the  two 
sides  of  the  body  equally,  and  this  difference  is  one  which  during  an  attack  remains 
constant,  unless  the  onset  of  paralytic  conditions  leaves  the  side  which  originally 
showed  more  movement  now  the  quieter  of  the  two. 

The  temperature  of  a  patient  in  an  attack  of  chorea  is  not  raised  in  the  absence 
of  complications,  such  as  sore  throat,  endo-  or,  more  commonly,  pericarditis, 
pleurisy,  or  in  rare  cases  hyperpyrexia.  The  pyrexial  conditions  in  chorea  are  the 
expression  of  rheumatic  complications  or  are  due  to  infection  of  abrasions  or  bedsores 
with  pyogenic  organisms. 

Complications. — The  complications  of  chorea  are  the  other  expressions  of 
rheumatic  poisoning.  Tonsillitis  is  one  of  the  commonest.  Arthritis  is  not  common, 
and  is  rarely  seen  in  severe  motor  chorea.  Pericarditis,  myocarditis,  and  endo- 
carditis are  fairly  common.  Eheumatic  nodules  are  not  at  all  infrequently  met  with. 
Purpura  is  uncommon,  though  the  rheumatic  erythemata  are  not  infrequent. 
Erythema  nodosum  is  rarely  met  with  in  the  course  of  a  choreic  attack.  Dilata- 
tion of  the  heart  is  very  common  in  the  early  part  of  a  choreic  attack,  and  may 
give  rise  to  murmurs,  which  are  not  infrequently  misinterpreted  as  being  caused 
by  organic  changes  in  the  valves.  Hyperpyrexia,  with  or  without  pericarditis, 
may  very  rarely  occur  in  the  course  of  a  choreic  attack.  Pyfemia,  resulting  from 
infection  of  some  injury  to  the  skin,  has  been  recorded.  Delirium  or  acute  mania 
may  arise  as  complications  of  chorea.  In  rare  cases  an  attack  of  chorea  may  be 
followed  by  insanity. 

Diagnosis. — The  diagnosis  of  chorea  rarely  presents  any  difficulty.  As  Sturges 
pointed  out,  there  is  no  sharp  line  between  the  fidgetiness  of  the  nervous  child  and 
the  movements  of  slight  chorea.  Children  suffering  from  various  forms  of  habit 
spasm  are  frequently  brought  to  a  medical  man  for  treatment  as  cases  of  St.  Vitus's 
dance,  but  the  recurrent  character  of  a  habit  spasm  differs  from  the  typical  irregular 
muscular  movements  which  characterize  a  choreic  attack.  The  history  of  other 
rheumatic  manifestations  may  enable  the  physician  to  detect,  in  the  fidgetiness  of 
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a  child,  the  early  motor  phenomena  of  a  choreic  attack.  In  addition  to  the  col- 
lateral evidences  of  rheumatism,  attention  must  be  paid  to  those  changes  in  dis- 
position and  temperament  which  are  so  truly  part  of  the  early  manifestations  of 
chorea. 

In  the  paralytic  form  of  chorea  the  diagnosis  may  be  difficult,  and  the  difficulty 
is  increased  if  the  weakness  on  one  side  is  much  more  than  on  the  other.  Such 
cases,  when  they  arise  in  children  who  have  signs  of  endocarditis,  may  simulate  a 
hemiplegia  resulting  from  cerebral  embolism.  In  the  latter  case  the  onset  is  sudden, 
the  paralyzed  areas  do  not  correspond  to  those  in  which  the  movements  have  been 
most  marked,  as  is  the  case  in  the  choreic  paralysis,  and  the  deep  reflexes  in  paralytic 
chorea  are  diminished  or  lost,  while  in  the  embolic  cases  they  are  exaggerated,  and 
there  may  be  an  extensor  phenomenon  present  in  the  toes.  The  severe  paralytic 
form  has  been  mistaken  for  a  toxic  paralysis,  such  as  is  met  with  after  diphtheria  ; 
but  here  the  eye  muscles,  which  escape  in  chorea,  are  almost  always  affected,  and 
the  respiratory  muscles,  which  escape  in  chorea,  are  usually  profoundly  affected  in 
post-diphtheritic  paralysis. 

The  movements  of  chorea  are  sometimes  roughly  simulated  by  those  of  hysteria, 
but  the  latter  are  without  that  inco-ordinate  and  unpurposive  character  seen  in 
chorea,  and  are  increased  rather  than  diminished  by  the  conscious  exercise  of  the 
will.     The  absence  of  sensory  alterations  in  chorea  may  assist  the  diagnosis. 

Prognosis. — The  prognosis  in  a  case  of  chorea  is  favourable  as  regards  eventual 
recovery.  The  dangers  are  those  of  rheumatism  (q.v.).  Death  is  a  rare  event  in 
chorea,  except  from  pericarditis,  heart  failure  in  cases  of  endocarditis,  or  very  rarely 
from  exhaustion  after  very  violent  movements.  Both  hyperpyrexia  and  pyaemia 
have  been  recorded  as  rare  causes  of  death.  In  the  absence  of  involvement  of  the 
heart  a  fairly  confident  prospect  of  recovery  may  be  held  out  in  every  case  of 
chorea  in  a  child,  however  bad  the  movements,  and  even  when  the  paralytic  symp- 
toms are  marked.  The  patient  may  take  a  long  time  to  recover,  but  recovery  is 
the  rule. 

The  duration  of  an  attack  is  variable.  Few  are  of  less  than  six  weeks'  duration  ; 
some  may  last  for  twelve  months,  or  even  longer.  Moderately  severe  movements 
in  the  less  intelligent  children,  either  boys  or  girls,  are  the  most  apt  to  be  protracted 
on  account  of  their  liability  to  recurrent  relapses,  so  that  a  child  may  be  in  a  state 
of  mild  chorea  for  as  long  as  three  years.  The  disease  is  one  which  is  prone  to 
recur,  many  children  having  two,  three,  or  as  many  as  six  or  seven  attacks  of  chorea. 
The  duration  of  an  attack  of  chorea  is  not  materially  shortened  by  the  adminis- 
tration of  drugs,  though  their  use  may  be  often  of  the  greatest  benefit  to  the  patient. 

Owing  to  the  rheumatic  nature  of  the  disease,  repeated  attacks  of  chorea  bring 
with  them  increased  risks  of  inflammatory  conditions  of  the  heart  and  its  coverings. 
The  severity  of  an  attack  does  not  depend  on  its  occurrence  as  a  first  or  as  a 
recurrent  attack. 

Speaking  generally,  we  may  say  that,  however  appalling  to  the  friends  the 
phenomena  of  chorea  may  be,  they  rarely  cause  serious  anxiety  to  the  physician 
in  charge  of  the  case. 

Treatment. — The  treatment  of  a  case  of  chorea  may  be  considered  under  three 
heads  :  (1)  General ;  (2)  Symptomatic  ;  (3)  Specific. 

1.  Under  the  head  of  General  treatment  we  must  first  attend  to  the  surroundings 
of  the  patient.     If  the  child  is  at  school,  it  should  be  at  once  removed,  and  all 
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lessons  stopped.  Taken  at  its  onset,  the  judicious  removal  of  a  child  from  home 
to  the  rest  and  quiet  of  the  country,  apart  from  other  children,  with  a  sensible 
relative  or  nurse  who  can  exercise  a  wise  restraint  with  kindness  and  tact,  will 
prevent  many  cases  of  chorea  from  developing  ;  but  it  must  be  remembered  that 
to  send  such  patients  among  strangers  or  to  convalescent  homes  is  only  to  pre- 
cipitate an  attack.  If  treatment  is  to  be  carried  out  at  home,  it  is  essential  that 
the  other  children  should  be  kept  away  or  only  allowed  to  be  with  the  patient  for 
a  short  time  each  day.  Choreic  children  should  never  be  left  alone.  Parents  and 
relatives  are  rarely  the  best  nurses  for  choreic  patients,  and  nurses  in  attendance 
require  to  be  tactful,  patient,  and  experienced,  and  congenial  to  the  patient. 

When  the  movements  are  but  slight,  there  is  no  necessity  to  confine  the  child 
to  bed,  though  a  certain  amount  of  rest  in  the  recumbent  position  must  be  insisted 
on.  These  periods  of  rest  must  be  made  as  little  irksome  to  the  child  as  possible, 
though  exciting  stories,  games  of  skill,  or  competition,  must  be  avoided.  The 
practice  of  acquired  arts,  such  as  reading,  sewing,  knitting,  painting,  or  drawing, 
may  be  allowed,  but  no  new  acquirements  should  be  attempted.  Gentle  walking 
may  be  permitted,  provided  the  surroundings  are  not  such  as  to  subject  the  child 
to  risk  of  fright  or  excitement.  If  there  is  any  difficulty  in  the  gait,  the  child  is 
best  kept  to  the  house. 

Rest,  sleep,  and  food  are  three  essentials  for  the  successful  treatment  of  a  case 
of  chorea.  It  is  well  to  remember  that  to  the  choreic  child  darkness  may  cause  a 
great  terror,  and  therefore  it  is  advisable  in  all  cases  to  have  a  light  burning  all 
night  in  the  room.  This  precaution  is  apt  to  be  forgotten  in  the  case  of  children 
who  are  being  treated  in  a  ward  by  isolation  from  other  cases  by  means  of  a 
screen. 

Sleep  in  the  early  stages,  when  the  movements  are  but  little  marked,  can  be 
largely  assisted  by  the  use  of  a  warm  bath  at  night-time.  Should  there  be  much 
sleeplessness,  it  is  well  to  give  a  small  dose  (5  grains)  of  trional  at  bedtime. 

Food,  in  the  absence  of  evidences  of  other  active  rheumatic  processes,  should 
be  liberal,  easily  digested,  and  not  exclusively  liquid. 

For  the  successful  treatment  of  early  cases  of  chorea  it  is  essential  that  the 
mental  alterations  should  be  borne  in  mind,  so  that  peculiarities  of  temper,  inatten- 
tion, and  similar  aberrations,  are  treated  as  part  of  a  disease,  and  not  corrected  as 
in  the  case  of  a  healthy  child.  The  bowels  should  be  moved  once  daily  with 
cascara  or  senna.  Should  the  movements  become  more  marked,  it  will  be 
necessary  to  keep  the  child  in  bed,  and  treat  other  symptoms  as  they  arise. 

2.  Symptomatic  Treatment. — The  patient  must  be  put  to  bed.  The  bed  should 
be  placed  with  one  side  against  the  wall  to  diminish  the  liability  of  the  child  to 
fall  out ;  or  if  the  child  is  not  too  big  it  may  be  put  into  a  cot.  Should  the  move- 
ments be  at  all  violent,  it  will  be  necessary  to  pad  the  sides  of  the  cot.  In  cases 
of  very  severe  movement  it  may  be  advisable  to  make  up  a  bed  on  the  floor,  but 
this  adds  very  materially  to  the  difficulties  of  nursing,  and  exposes  the  child  to 
draughts.  In  some  cases  where  the  child  is  wasting  and  the  skin  is  tender,  a  water- 
cushion  may  be  used,  but  it  will  be  found  that  the  discomfort  of  the  patient  is  often 
increased  by  the  mobility  of  the  bed.  A  certain  amount  of  mechanical  restraint 
to  the  movements  is  welcome  to  the  patient,  so  that  it  is  often  a  good  practice  to 
wrap  a  blanket  firmly  around  the  trunk,  including  the  limbs,  and  to  pin  the  blanket 
firmly  round  the  child.  This  must  be  done  without  the  suggestion  of  punishment. 
A  child  who  has  been  wrestling  with  a  chaos  of  blankets,  sheets,  and  nightdress 
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often  experiences  a  grateful  sense  of  relief  by  this  mode  of  restraint.     Even  the 
tight  tucking  in  of  the  blankets  will  often  serve  to  diminish  the  movements. 

Should  these  measures  prove  unavailing  to  restrain  the  movements,  it  is  best 
to  place  the  child  in  a  hot-pack.  Blankets,  well  wrung  out  in  hot  water  and  allowed 
to  cool  sufficiently,  are  wrapped  around  the  naked  child,  who  is  then  enveloped  in 
a  mackintosh  sheet,  and  this  in  turn  wrapped  around  with  another  dry  blanket. 
In  such  a  pack  the  child  may  be  left  for  several  hours,  a  careful  watch  being 
kept  on  the  pulse  and  colour.  In  most  cases  the  hot-pack  acts  like  a  charm, 
but  sometimes  it  is  ill-borne.  It  is,  however,  the  most  effective  agent,  short  of 
actual  narcosis,  in  diminishing  the  movements  of  a  violent  chorea.  Warm  baths 
may  be  tried  as  a  substitute  for  the  hot-pack,  but  are  less  easy  to  administer  and 
less  useful  in  restraining  movements.  Cold  applications,  douches  or  icebags, 
applied  to  the  spine,  may  succeed  where  the  hot-pack  has  failed,  but  will  be  found 
to  be  of  more  use  in  the  treatment  of  chronic  cases  of  chorea  or  during  convalescence. 
The  cold-pack  may  be  used  when  the  chorea  is  complicated  by  severe  pyrexia. 

Internal  Medication. — Whatever  views  may  be  held  as  to  the  efficacy  of  drugs 
in  the  treatment  of  chorea,  few  cases  escape  drug  treatment ;  and  there  is  no  doubt 
but  that,  while  drug  treatment  may  not  appreciably  shorten  the  duration  of  an 
attack  of  chorea,  a  great  deal  may  be  effected  by  drugs  in  giving  relief  to  the  patient. 
Foremost  among  the  internal  remedies  are  the  sedatives.  These  cause  a  diminu- 
tion in  the  movements,  and  induce  sleep,  and  so  contribute  to  the  restoration  of 
the  nervous  system.  In  the  writer's  experience,  trional  has  proved  the  safest  and 
most  efficacious  sedative.  With  its  use  the  movements  certainly  diminish,  sleep 
is  secured,  and  the  mental  condition  improves.  There  are  practically  no  ill  effects 
following  its  use.  It  is  given  in  doses  of  5  grains  three  times  a  day  for  twenty-four 
hours  to  ascertain  that  there  is  no  idiosyncrasy  on  the  part  of  the  patient,  and  then 
in  the  same  dose  every  six,  four,  or  in  severe  cases  every  three,  hours.  The  occur- 
rence of  marked  drowsiness  is  the  signal  to  diminish  the  frequency.  The  drug  can 
be  given  as  a  powder,  or  better  suspended  in  mucilage  with  peppermint,  cassia, 
cinnamon,  or  similar  flavouring  agents.  It  is  practically  insoluble  in  water.  Trional 
does  not  cause  any  gastric  irritation,  nor  has  it  any  depressant  action  on  the 
heart. 

Chloretone  has  been  strongly  recommended  by  Wynter,  who  claims  that  its 
administration  materially  shortens  the  course  of  the  attack.  It  has  occasionally 
succeeded  where  trional  has  failed,  but  it  is  neither  so  safe  nor  so  useful  a  drug  as 
trional.  It  certainly  causes  more  drowsiness,  and  may  give  rise  to  a  puffy  appear- 
ance about  the  face,  and  occasionally  to  an  erythematous  rash.  Neither  veronal  nor 
bromural  have  proved  as  efficacious  as  trional.  Chloral  hydrate  and  the  bromides 
of  potash,  soda,  ammonium,  or  strontium,  are  recommended  by  some  ;  and  although 
chloral  is  well  borne  by  children,  yet  the  not  infrequent  coexistence  of  endocarditis 
with  chorea  makes  chloral  undesirable  for  prolonged  use. 

Should  the  movements  be  very  severe  and  otherwise  uncontrollable  by  the 
above-mentioned  drugs  in  combination  with  external  applications,  it  may  be 
necessary  to  report  to  continuous  inhalation  of  chloroform. 

When  there  is  maniacal  excitement,  a  hypodermic  injection  of  morphia  or  of 
hyoscine  hydrobromide  (s^v  grain)  may  be  tried,  should  the  hot  or  cold  pack 
have  failed  to  give  relief. 

3.  Specific  Treatment. — Apart  from  the  administration  of  sedatives,  certain 
other  drugs  have  been  claimed  to  have  a  specific  action  in  chorea.      These,  again, 
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are  divided  into  those  which  may  be  spoken  of  as  anti-rheumatic  and  those  which 
act  as  nerve  tonics. 

The  recognition  of  the  rheumatic  nature  of  chorea  has  led  some  observers  to 
look  to  the  salicylates  as  the  antidotes  to  all  rheumatic  affections.  Lees  has 
advocated  the  free  administration  of  salicylates  in  chorea,  but  in  the  writer's 
experience  the  salicylates  have  proved  inefficacious.  He  has  repeatedly  observed 
chorea  develop  in  patients  already  well  under  the  influence  of  salicylates,  and  has 
repeatedly  demonstrated  the  benefits  of  sedatives  where  the  salicylates  have  failed 
to  give  relief.  Aspirin  sometimes  is  useful  in  affording  sleep  and  relieving  head- 
ache when  the  salicylate  of  soda  has  failed,  but  its  influence  on  the  movements  is 
markedly  less  than  is  that  of  the  sedatives. 

Of  the  second  group  of  drugs — the  nerve  tonics — arsenic  is  the  one  most  fre- 
quently employed.  It  may  be  administered  in  gradually  increasing  doses  till  10  to 
15  niinirns  of  the  liquor  arsenicalis  are  being  taken  three  times  a  day,  after  which 
the  dose  is  gradually  decreased  ;  or  it  may  be  given  in  moderate  doses  (3  to  5  minims) 
three  times  a  day  ;  or,  lastly,  large  doses  of  arsenic  may  be  given  in  order  to  bring 
patients  rapidly  under  its  action.  In  cases  with  much  movement  arsenic  is  of  very 
uncertain  utility,  though  in  increasing  and  then  diminishing  doses  it  enables  a 
toleration  to  be  established,  and  serves  to  pass  the  time  ;  but  in  large  doses  it  is 
very  liable  to  cause  great  gastric  irritation  and  to  produce  peripheral  neuritis, 
which  may  quiet  the  patient's  movements  in  an  undesirable  manner.  In  the 
treatment  of  chronic  cases  of  chorea  and  during  convalescence  arsenic  is  a  most 
valuable  drug. 

Eustace  Smith  speaks  warmly  of  the  beneficial  effects  of  a  combination  of  ergot 
and  strychnine,  but  neither  this  combination  nor  the  use  of  ergot  alone  have  satisfied 
the  writer.  In  the  treatment  of  cases  of  chorea  which  are  hanging  fire  there  is 
sometimes  distinct  benefit  from  the  administration  of  a  combination  of  antipyrin 
in  3-grain  doses  with  2  to  3  minims  of  liquor  arsenicalis. 

For  the  headache  which  sometimes  accompanies  chorea,  aspirin  or  a  combina- 
tion of  phenacetin  with  citrate  of  caffeine  will  be  found  most  useful. 

In  the  paralytic  forms  of  chorea,  as  might  be  expected,  the  administration  of 
sedatives  is  not  indicated  unless  there  is  much  mental  upset  associated  with  sleep- 
lessness, when  the  administration  of  small  doses  (5  grains)  of  trional  will  be  found 
useful.  In  paralytic  chorea  there  is  the  greatest  need  for  careful  feeding  with 
concentrated  forms  of  food,  the  avoidance  of  long  intervals  between  the  meals,  and 
the  exercise  of  a  great  amount  of  patience  on  the  part  of  the  nurse.  The  compound 
syrup  of  the  hypophosphites,  or  the  compound  syrup  of  the  phosphate  of  iron,  or 
Easton's  Syrup,  or  a  combination  of  all  three,  will  be  found  of  most  use  in  the 
paralytic  cases,  and  along  with  these,  should  there  be  much  wasting,  cod-liver-oil 
with  or  without  maltine  may  advantageously  be  given.  Massage  to  the  limbs, 
which  is  invaluable  in  the  period  of  convalescence,  is  not  to  be  ordered  in  the  earlier 
stages  of  paralytic  chorea,  nor  should  douches  be  given  at  this  stage. 

When  movements  have  become  very  little  marked,  or  when  they  reach  a  stage 
in  which  they  are  neither  getting  better  nor  worse,  it  is  best  to  stop  the  administra- 
tion of  the  sedatives,  and  to  give  tonics  containing  iron  ;  but  it  is  in  this  stage  that 
a  course  of  warm  baths  followed  by  a  cold  or  tepid  douche  will  be  found  most 
useful.    Massage  to  the  limbs  may  supplement  this  form  of  treatment. 

Movements  designed  to  re-educate  the  co-ordination  of  movements  are  recom- 
mended by  some  authorities,  but  the  writer  is  of  opinion  that  the  inco-ordination 
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should  be  regarded  as  an  indication  of  the  need  of  rest  rather  than  of  exercise  ;  and 
as  the  natural  tendency  of  the  disease  is  to  recovery,  it  is  more  reasonable  to  allow 
altered  nerve  cells  to  recover  their  physical  integrity  by  rest  rather  than  to  call  on 
them  to  exercise  some  of  their  latest,  and  therefore  least  stable,  acquirements  before 
they  are  fit  for  it.  The  improvement  which  takes  place  as  the  result  of  re-educa- 
tion of  co-ordination  of  movements  in  organic  diseases  of  the  central  nervous 
system,  such  as  tabes,  is  not  to  be  expected  in  the  case  of  exhaustion  of  nerve  cells 
such  as  is  seen  in  chorea.  Change  of  air,  having  regard  to  the  choice  of  a  suitable 
place  from  a  rheumatic  point  of  view,  exercise,  and  a  liberal  diet,  will  complete  the 
restoration  to  health. 

During  convalescence,  when  the  pulse  in  the  absence  of  endo-  or  pericarditis  is 
rapid  or  feeble  or  irregular,  the  administration  of  alcohol  in  the  form  of  port  wine 
for  a  limited  period — that  is  to  say,  till  these  symptoms  have  disappeared — will 
often  be  found  to  be  of  great  value,  though  it  must  clearly  be  understood  that  there 
is  no  occasion  for  its  administration  as  a  routine  line  of  treatment. 

The  complications  of  chorea,  which  are  of  a  rheumatic  nature,  are  to  be  treated 
without  especial  regard  to  thechorea.  If  pericarditis  arises,  the  application  of  an 
ointment  of  oil  of  gaultheria  over  the  prsecordia,  the  administration  of  trional  if  the 
movements  are  marked,  will,  with  occasional  doses  of  Dover's  powder,  usually 
suffice  to  relieve  the  child  and  control  the  disease.  If  sore  throat  or  articular  pains 
complicate  a  case  of  chorea,  they  are  best  treated  by  the  administration  of  salol 
in  5  to  10  grain  doses  three  or  four  times  a  day. 

Bedsores  are  best  prevented  by  early  care  of  the  back,  by  hardening  with 
alcohol,  by  the  use  of  starch-powder  or  of  a  combination  of  oxide  of  zinc,  starch,  and 
castor-oil.  If  the  skin  is  broken,  Friar's  balsam  may  be  used  ;  but  if  there  is  an 
indication  that  the  wounds  are  unhealthy,  an  application  of  lanocyllin  to  the 
wound  will  often  bring  about  healing.  The  judicious  use  of  ring  pads  or  water- 
pillows  in  such  cases  is  assumed,  and  it  is  advisable  to  fix  a  ring  pad  or  circular  air- 
cushion  to  the  margin  of  the  bedpan. 

Seeing  that  feeding  is  an  essential  factor  in  recovery,  and  recognizing  that  both 
in  severe  motor  and  in  paralytic  chorea  the  child  is  practically  unable  to  feed 
itself,  care  must  be  taken  to  insure  that  the  child  gets  sufficient  food.  In  order  to 
secure  this,  solid  food  requires  to  be  finely  minced  up,  covered  with  good  gravy, 
and  administered  patiently.  Twenty  minutes  to  half  an  hour  is  not  too  long  to 
allow  for  each  feed.  Should  the  movements  be  too  great,  or  should  the  child 
merely  retain  the  food  in  the  mouth  or  be  distressed  by  the  feeding,  nasal  feeding 
should  be  resorted  to.  It  will  be  found  that  it  rarely  requires  to  be  continued  for 
any  length  of  time. 

In  the  absence  of  any  cardiac  complication,  the  question  of  the  time  for  which 
a  case  of  chorea  should  be  kept  in  bed  requires  consideration.  Should  the 
movements  be  either  so  slight  that  the  hands  can  be  held  fairly  steadily  above  the 
patient's  head ,  or  should  they  have  reached  a  stage  in  which  they  are  neither  getting 
better  nor  worse,  the  child  may  be  up  for  a  couple  of  days  on  a  couch,  and  gradually 
allowed  to  walk,  first  with  and  then  without  assistance.  The  child  should  be  able 
to  feed  himself  before  being  allowed  to  get  up.  If  after  a  couple  of  days  the  move- 
ments are  increased,  he  should  be  sent  back  to  bed.  Another  point  to  be  borne 
in  mind  is  the  condition  of  the  knee-jerks.  As  long  as  these  are  absent  it  is  not 
advisable  to  get  the  child  up  out  of  bed.  Needless  to  say,  the  existence  of  dilata- 
tion of  the  heart  is  an  imperative  indication  for  rest  in  bed. 
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It  will  be  gathered  from  what  has  been  said  that  the  treatment  of  a  case  of 
chorea  involves  attention  to  many  details,  the  exercise  of  much  skill  and  patience 
in  nursing,  the  judicious  administration  of  drugs,  and  that  the  element  of  time  is 
not  without  its  effects  in  procuring  restoration  to  health. 
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CHAPTER  XIX 

INFECTIOUS  DISEASES 
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"  Fourth  Disease." 
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SMALLPOX. 

Synonym.— Variola. 

Introduction. — There  can  be  no  doubt  that  smallpox  attracted  the  attention 
of  mankind  in  times  very  remote.  It  is,  indeed,  claimed  that  it  was  recognized 
by  the  Chinese  so  far  back  as  1122  B.C.,  and  tradition  gives  it  a  considerable  antiquity 
amongst  the  inhabitants  of  India.  But  no  unequivocal  account  of  the  disease 
has  survived  that  was  written  before  the  Christian  era  was  several  centuries  old. 
The  first  complete  and  certain  description  is  that  of  Rhazes  of  Baghdad,  at  the 
beginning  of  the  tenth  century,  though  before  his  day  several  authors  had  employed 
in  their  writings  terms  which  suggest  smallpox.  The  word  "  variola  "  is  first  met 
with  in  an  account  given  by  Marius,  Bishop  of  Lausanne,  in  570.  He  mentions 
it  as  a  symptom  of  a  very  fatal  epidemic  which  was  prevalent  in  Italy  and  France 
at  about  that  date. 

Smallpox  was  probably  introduced  into  Europe  from  the  East  by  the  Saracens 
towards  the  close  of  the  seventh  century,  and  reached  England  perhaps  about 
the  tenth,  though  it  has  not  been  absolutely  proved  to  have  existed  there  before 
the  sixteenth.  From  Europe  it  was  carried  to  the  New  World  at  the  beginning 
of  the  sixteenth  century 

The  disease  was  called  "  small  pox  "  to  distinguish  it  from  the  "great  pox" 
or  syphilis. 

^Etiology. — Smallpox  is  an  extremely  infectious  disease.  In  most  instances 
it  is  caught  directly  from  a  person  who  is  suffering  from  it,  either  by  actual  contact 
or  by  the  transmission  of  the  infection  through  a  short  space  of  air.  But  the 
virus  can  certainly  be  conveyed  by,  and  stored  up  in,  infected  articles,  especially 
clothing,  and  is  readily  carried  by  the  hands  and  garments  of  third  persons.  It 
is  also  believed  by  several  leading  epidemiologists  that  under  certain  conditions 
it  can  be  disseminated  for  a  considerable  distance,  up  to  about  three-quarters 
of  a  mile,  through  the  air,  from  a  hospital  in  which  smallpox  patients  are  being 
treated    ("  aerial   convection  ").     This   is,  however,  by  no   means    a   universally 
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accepted  view.  While  the  capability  of  a  smallpox  hospital  to  act  as  a  focus  of 
infection  is  admitted  by  nearly  all,  there  are  not  a  few  who  attribute  this  con- 
veyance of  infection  to  such  agencies  as  members  of  the  staff,  visitors  to  patients, 
and  infected  articles  ;  so  that,  though  a  good  case  has  been  made  out  for  "  aerial 
convection,"  the  question  cannot  be  regarded  as  settled. 

History  shows  that  no  race  is  immune  to  smallpox,  and  no  climate  affords 
protection  against  it.  In  some  countries  it  is  still  more  or  less  endemic  ;  in  others 
it  occurs  in  epidemics,  usually  local.  Occasionally  it  has  been  pandemic  over  a 
continent.  It  spares  neither  age  nor  sex.  Even  the  unborn  infant  may  be  in- 
fected and  attacked  by  the  disease,  while  still  in  the  womb  of  its  variolous  parent. 
But  this  event  does  not  occur  during  the  first  three  months  of  pregnancy.  The 
child  may  be  born  at  any  period  of  its  disease.  It  may  also  go  through  the  various 
stages  in  the  uterus  and  be  born  scarred,  or  it  may  not  show  any  symptoms  till 
a  few  days  after  birth.  Cases,  too,  are  known  in  which  the  child  has  been  born 
with  the  eruption  out  upon  it  several  weeks  after  the  mother  has  undergone  an 
attack  of  smallpox. 

The  influence  of  vaccination  on  the  age  incidence  of  smallpox  is  pointed  out 
in  the  section  on  Vaccinia. 

Left  to  itself  smallpox  behaves  somewhat  like  measles,  which  is  compara- 
tively seldom  met  with  in  adults  because  the  majority  of  persons  go  through 
an  attack  in  childhood,  and  one  attack  almost  invariably  protects  against  another. 
In  prevaccination  days  smallpox  was  almost  as  much  a  children's  disease  as  measles 
and  chickenpox  are  to-day ;  and  even  to-day,  in  smallpox  amongst  the  unvaccinated, 
the  proportion  of  affected  children  is  large.  Thus,  of  2,365  patients  suffering  from 
smallpox  and  unvaccinated,  admitted  to  the  smallpox  hospitals  of  the  Metropolitan 
Asylums  Board  during  the  epidemic  of  1901  to  1903,  1,719,  or  72-6  per  cent.,  were 
under  fifteen  years  of  age.  The  proportion  of  children  attacked  varies  according 
to  the  frequency  of  epidemics,  a  fact  which  there  are  reasons  for  believing  to  be  true 
of  other  infectious  diseases. 

Taking  all  ages,  males  are  more  liable  to  attack  than  females,  but  the  difference 
is  least  marked  in  young  children. 

In  this  country  epidemics  of  smallpox  usually  prevail  from  the  beginning  of 
the  winter  to  midsummer,  and  generally  it  may  be  said  that  their  occurrence  is 
favoured  more  by  cold  than  hot  weather.  The  incubation  period  is  about  twelve 
days.  The  extremes  are  six  and  eighteen ;  but  only  very  exceptionally  is  it  longer 
than  fourteen  or  shorter  than  ten. 

Symptomatology. — An  attack  of  smallpox  begins  suddenly,  with  intense 
headache,  most  commonly  frontal,  pains  in  the  limbs,  shivering,  pyrexia,  and, 
in  rather  more  than  half  the  cases,  pain  in  the  lumbar  region.  Pain  in  the  epigas- 
trium and  frequent  vomiting  are  very  constant  in  children.  The  patient  is  thirsty, 
but  refuses  food.  Suffusion  and  slight  injection  of  the  eyes  are  not  infrequently 
present.  As  the  attack  advances,  the  child  often  becomes  drowsy,  and  there  are 
muscular  twitchings  and  grinding  of  the  teeth.  Convulsions,  which  may  be 
frequently  repeated,  are  not  uncommon,  and  are  accompanied  or  succeeded  by 
coma.  Or  there  are  delirium  and  sleeplessness,  and  the  patient  is  disturbed  by 
frightful  dreams.  The  pulse  and  respiration  rates  are  increased  in  frequency, 
the  former  often  to  over  150  per  minute.  When  there  is  coma  the  breathing  is 
stertorous.  The  temperature  rises  considerably  in  the  course  of  two  or  three 
days,  commonly  to  103°  F.,  and  even  up  to  106°  F.    The  tongue  is  thickly  furred 
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and  the  breath  offensive  ;  the  bowels  are  confined,  the  urine  febrile  and  diminished 
in  quantity. 

The  Rash. — These  symptoms  last  in  most  instances  till  after  the  characteristic 
eruption  comes  out,  an  event  which  usually  happens  on  the  third  day,  though  it 
may  occur  at  the  end  of  the  first  or  be  put  off  till  the  fourth  or  fifth. 

Were  this  account  not  confined  to  smallpox  in  children,  it  would  be  necessary 
to  write  at  some  length  on  the  initial  rashes  which  are  to  be  seen  in  some  adults. 
But,  fortunately  for  the  diagnosis,  they  are  decidedly  uncommon  in  children.  A 
diffuse  erythema  may  on  the  second  day,  sometimes  on  the  first,  appear  on  the 
trunk  and  limbs.  It  is  prone  to  consist  of  irregularly  shaped  and  sized  patches 
of  uniform  redness,  but  may  also  occur  in  the  form  of  either  the  punctate  rash 
of  scarlet  fever  or  the  macular  rash  of  measles.  The  face  and  neck  are  seldom 
involved.  Thomson  and  Brownlee  describe  under  the  term  "  capnitoid  "  an 
erythema  in  which  the  region  of  the  lower  abdomen  is  of  a  pale  sepia  hue,  "  the 
affected  skin  being  slightly  darker  and  more  livid  than  that  in  the  neighbourhood." 
The  colour  disappears  on  pressure,  leaving  a  faint  yellowish  staining.  MaeCombie 
has  met  with  an  initial  rash  which  he  states  occurs  usually  in  children,  and  consists 
of  small  dark  violet  spots,  sparsely  and  irregularly  scattered  over  the  trunk 
and  limbs.     There  are  no  other  haemorrhages  accompanying  this  rash. 

All  these  rashes  are  uncommon  in  children,  but  in  haemorrhagic  smallpox 
there  is  a  petechial  eruption  during  the  initial  stage.     This  will  be  described  later. 

The  eruption  which  is  characteristic  of  the  disease  shows  itself  first  on  the 
face  and  wrists  as  red  specks,  impalpable  and  delible  on  pressure.  In  the  course 
of  a  few  hours  they  increase  in  size  and  become  papular,  and  by  the  end  of  twenty- 
four  hours  can  be  felt  as  small  firm  bodies,  as  it  were  shot  let  into  the  surface  of 
the  skin.  The  next  stage  is  that  of  vesiculation.  According  to  Bancroft,  this 
begins  with  the  formation  of  a  ring  of  vesiculation  within  the  macule  or  papule, 
enclosing  a  central  area  free  from  vesiculation.  Later,  vesiculation  takes  place 
in  the  central  area.  Hence,  as  the  process  goes  on,  the  centre  of  the  resulting 
vesicle,  having  developed  later  than  the  periphery,  is  depressed  or  umbilicated. 
Umbilication,  however,  is  by  no  means  constant.  At  the  end  of  two  or  three  days 
the  vesicle  is  fully  formed.  It  is  circular,  projects  from  the  skin  with  a  sloping 
edge,  as  if  it  had  been  thrust  up  from  below,  and  is,  if  small,  dome-shaped  ;  if  large, 
flat-topped.  Most  of  the  vesicles  are  about  a  quarter  of  an  inch  in  diameter. 
They  are  opalescent  and  filled  with  clear  or  slightly  turbid  serum,  which  is  contained 
in  several  separate  spaces,  so  that  in  order  to  empty  a  vesicle  completely  of  its 
contents  several  pricks  must  be  made  into  it  with  a  pin  or  needle.  The  vesicle 
is  surrounded  with  a  red  inflammatory  area,  often  of  considerable  extent.  Now 
comes  pustulation.  This  begins  at  the  periphery  of  the  vesicle,  so  that  in  the 
transition  from  vesicle  to  pustule  the  pock  presents  a  yellowish  ring  surrounding 
a  grey  translucent  centre.  For  the  pustule  to  mature  takes  about  two  days. 
It  is  then  three-eighths  of  an  inch  across,  hemispherical,  full  of  thin  pus,  but  has  lost 
the  umbilication  of  the  vesicle.  The  surrounding  areola  has  faded.  After  a  day 
or  two  the  pustule  begins  to  dry  up.  Often  it  ruptures,  and  the  contents  escape  to 
form  a  yellow  or  brownish-yellow  crust.  A  scab  results,  which  is  disc-shaped  and 
of  a  brownish-yellow,  or  even  a  reddish-brown,  colour.  The  scabs  commence  to 
come  off  on  about  the  fourteenth  day  of  the  eruption.  The  process  of  separation 
is  of  variable  duration  according  to  the  depth  to  which  the  inflammation  has  pene- 
trated.    According  to  the  depth  also  is  the  cutaneous  lesion  left  by  the  shedding 
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of  the  scab.  It  may  be  a  raised  or  flat  stain  or  a  depressed  ulcer.  On  the  palms 
and  soles,  where  the  skin  is  thick,  the  scabs  are  somewhat  deeply  embedded,  forming 
the  so-called  "  seeds,"  which  may  not  separate  for  weeks,  and  are  usually  removed 
artificially.     The  separation  of  the  scabs  is  attended  with  unbearable  itching. 

Eound  each  stain  or  scar  a  little  desquamation  takes  place,  which  is  usually 
slight,  but  may  be  considerable  when  the  eruption  has  been  crowded.  The  stains 
and  scars  are  pink  at  first,  but  later  take  on  a  brown  hue,  and  may  be  very  con- 
spicuous and  enduring.  In  severe  cases,  in  which  the  cutaneous  lesion  has  been 
deep,  the  discoloration  is  followed  by  permanent  white  scarring.  There  may  be 
extensive  loss  of  hair. 

The  eruption  affects  also  certain  mucous  membranes.  On  them  the  vesicles 
form  more  quickly  than  on  the  skin  ;  they  are  smaller,  are  flattish,  and  have  a 
white  appearance.  They  rupture  before  pustulation  takes  place,  and  an  ulcerated 
surface  is  revealed,  more  or  less  extensive  according  to  the  amount  of  the  eruption. 
The  discharge  from  this  consists  of  pus  and  debris  of  mucous  membrane,  and  is 
extremely  offensive. 

It  is  of  the  highest  importance  to  note  the  order  of  invasion  of  the  skin  by  the 
eruption,  and  the  distribution  of  the  pocks,  because  these  points,  especially  the  latter, 
are  of  supreme  value  in  diagnosis.  The  eruption  comes  out  first  on  the  forehead  and 
face,  especially  about  the  mouth  and  nose,  and  on  the  wrists.  The  next  day  the 
trunk  and  the  rest  of  the  upper  extermities  become  affected,  and  lastly  the  lower 
extremities.  In  two  to  three  days  the  whole  of  the  eruption  is  out.  Inasmuch 
as  the  face  and  wrist  are  earliest,  and  the  legs  last  involved,  the  pocks  are  always 
more  developed,  by  a  day  or  two,  on  the  former  than  on  the  latter.  If  any  given 
area  of  the  skin  be  taken,  it  will  be  found  that  the  eruption  situated  upon  it  consists, 
on  the  whole,  of  pocks  all  in  the  same  stage,  though  here  and  there  a  pock  may  have 
hurried  or  lagged  in  its  development.  A  few  of  the  pocks  are  smaller  than  the 
rest. 

The  distribution  of  the  eruption,  when  fully  out,  is  as  follows  :  On  the  forehead 
and  face,  especially  the  nose  ;  the  distal  portions  of  the  limbs  rather  than  the 
proximal ;  the  back  of  the  trunk  more  than  the  front ;  the  chest  more  than  the 
ahdomen.  Pocks  are  also  present  on  the  scalp,  and  in  all  but  slight  cases  on  the 
mucous  membranes  of  the  palate,  pharynx,  and  nasal  passages,  and  occasionally 
on  the  tongue  and  sides  of  the  mouth  and  in  the  larynx,  trachea,  and  bronchi. 
Very  rarely  are  they  found  on  the  inner  surface  of  the  eyelids.  In  children  the 
sparseness  of  the  eruption  on  the  proximal  as  compared  with  the  distal  parts  of 
the  lower  limbs  is  not  so  pronounced  as  in  adults.  Again,  in  children  the  eruption 
is  prone  to  be  nearly  as  profuse  on  the  legs  as  on  the  arms  ;  in  them,  too,  the  pocks 
are  usually  numerous  on  the  buttocks. 

Ricketts  has  pointed  out  that,  besides  this  broad  preference  of  the  eruption 
for  certain  regions,  it  will  be  found  that  it  has  a  nicer  liking  for  those  parts  which 
are  the  subjects  of  stimulation  or  irritation.  Thus,  exposure  to  sun  and  wind 
accounts  for  its  density  on  the  face  and  hands.  On  parts  protected  by  clothing, 
the  friction  to  which  the  skin  over  prominent  bones  and  tendons  is  exposed  deter- 
mines the  presence  of  the  pocks.  On  the  other  hand,  places  protected  from  friction, 
as  the  armpits,  are  almost  void  of  pocks.  Abnormal  stimulation  will  produce 
abnormal  distribution.  For  instance,  an  irritated  wound  or  an  inflamed  patch 
of  skin  will  be  the  seat  of  many  pocks,  even  though  it  may  be  in  a  position  well 
sheltered  from  pressure  or  friction. 
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Where  the  eruption  is  at  all  abundant  the  skin  becomes  swollen  and  painful, 
and  the  degree  of  swelling  is  in  proportion  to  the  number  of  pocks.  Therefore 
the  face,  forearms,  and  hands,  are  most  affected  in  this  way.  The  painful  swelling 
of  the  skin  may  be  so  intense  as  temporarily  to  cripple  the  patient.  The  puffed- 
out  eyelids,  swollen  to  such  a  degree  as  to  deprive  the  patient  of  the  use  of  his  eyes, 
the  thickened  lips,  and  the  bloated  nose,  render  the  features  so  hideous  and  dis- 
torted that  the  individual  is  quite  unrecognizable  even  by  those  who  know  him 
most  intimately.  There  is  cedema  also  of  the  nasal  fossae,  pharynx,  and  larynx 
giving  rise  to  difficulty  in  swallowing  and  breathing. 

Confluent  Smallpox. — -The  description  given  above  of  the  evolution  of  the 
individual  pock  has  been  confined  to  that  form  of  the  disease  in  which  each  pock 
is  distinctly  separated  from  its  neighbour.  But  so  crowded  may  be  the  pocks  that 
to  a  greater  or  less  extent  they  merge  into  one  another.  The  degree  of  density 
has  partly  determined  the  nomenclature  of  the  disease.  Thus,  when  every  pock 
is  distinct  from  its  fellows  the  attack  is  called  discrete  ;  if  the  pocks  have  mostly 
run  together  it  is  confluent.  It  should  be  mentioned  that  confluence  of  the  pocks 
is  usually  confined  to  the  face,  arms,  and  hands,  and  only  in  very  severe  cases 
occurs  elsewhere,  more  particularly  on  the  back.  In  severe  confluent  cases  the 
face  seems  to  be  covered  with  a  mask  of  vesiculation  or  pustulation,  but  the 
dimpling  of  the  mask  more  than  hints  at  its  composition  from  many  separate 
elements.  Intermediate  cases,  in  which  the  confluence  is  partial,  are  often  termed 
semi-confluent  or  coherent. 

Confluence  is  usually  noticeable  towards  the  end  of  the  vesicular  and  in  the 
pustular  stage,  but  it  may  be  seen  in  the  papular,  in  which  case  the  "  shotty  " 
character  may  be  absent  and  the  eruption  strongly  suggests  measles.  When  it 
is  extreme,  the  cuticle,  even  in  the  vesicular  stage,  may  separate  extensively  and 
leave  raw  weeping  surfaces. 

The  symptoms  of  the  initial  stage  attain  a  climax  a  day  or  two  after  the  appear- 
ance of  the  eruption.  As  the  rash  develops  the  patient  becomes  easier,  and  the 
temperature  falls,  to  reach  the  normal  on  the  fourth  to  sixth  day  of  the  eruption. 
This  fall  occurs  even  in  the  most  confluent  cases,  though  in  them  the  drop  may  not 
be  to  normal.  In  some  discrete  cases  the  fall  is  very  abrupt.  But  as  the  pocks 
suppurate  the  patient  exhibits  symptoms  which  are  due  partly  to  septic  absorption 
from  the  pustules,  partly  to  the  exquisite  pain  caused  by  the  cutaneous  lesions. 
The  temperature  rises  again,  and  may  attain  a  considerable  elevation,  though  it 
does  not  as  a  rule  run  so  high  as  in  the  initial  fever.  This  secondary  fever,  or 
fever  of  maturation,  lasts  from  three  or  four  to  seven  or  eight  days.  When  desic- 
cation begins  the  temperature  drops.  Besides  pyrexia  there  are  sleeplessness, 
restlessness,  and  delirium.  In  severe  cases  the  patient  becomes  very  prostrate, 
and  may  be  unconscious.  A  fatal  event  supervenes  more  often  during  this  stage 
than  at  any  other  period. 

In  the  pustular  stage  blebs  may  form  in  connection  with  and  about  the  pocks. 
They  are  somewhat  painful.  They  are  circular  and  contain  a  little  thin  turbid 
fluid.     When  a  bleb  breaks,  its  base  is  found  to  be  formed  of  excoriated  skin. 

In  mild  cases  of  discrete  smallpox,  even  unmodified,  there  may  be  hardly  any 
secondary  fever. 

In  confluent  smallpox  the  initial  symptoms  are  usually  severe  ;  so  also  they 
may  be  in  discrete  cases.  A  discrete  attack  may  be,  and  often  is,  preceded  by 
a  mild  initial  illness  ;  but  very  rarely  is  this  the  case  in  confluent  smallpox. 
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Again,  when  the  initial  illness  has  been  severe  and  there  has  been  much  prostra- 
tion, the  vesicles  may  not  develop  in  the  usual  way,  but  are  flat  and  grey,  and 
contain  but  little  fluid.  They  are  then  very  different  in  appearance  from  the 
hemispherical  vesicles  of  the  usual  form  of  the  eruption. 

There  are  two  other  forms  of  the  disease  which  remain  to  be  described — the 
hemorrhagic  and  the  modified. 

Hemorrhagic  Smallpox. — No  little  confusion  has  been  caused  by  the  adoption 
of  a  classification  of  this  variety  of  the  disease  which  is  based  upon  such  accidental 
circumstances  as  the  sites  of  the  haemorrhages  and  the  dates  of  their  occurrence. 
Now,  according  to  Ricketts,  the  symptoms  which  have  been  described  above  as 
constituting  the  initial  fever,  the  illness  which  precedes  the  eruption,  are  due  to 
an  intoxication  ;  hence  he  calls  this  the  "  toxic  fever."  In  this  sense  every  case 
in  which  there  is  an  initial  fever  is  toxic,  and  there  are  all  degrees  of  toxaemia. 
Hsemorrhagic  symptoms  often  are  the  expression  of  a  profound  toxaemia,  but  not 
every  toxic  case  is  haemorrhagic.  At  the  same  time  the  presence  of  haemorrhages 
does  not  necessarily  connote  toxaemia  ;  they  may  be  due  to  some  other  cause,  such 
as  injury  to  the  pocks  or  their  destructive  character.  But  Ricketts,  while  he 
believes  the  initial  fever  to  be  of  toxic  origin — that  is,  while  he  holds  nearly  every 
case  to  be  more  or  less  toxic — places  a  limitation  on  the  word  "  toxic  "  when  he 
states  that  "  a  patient  may  be  said  to  suffer  from  toxic  or  haemorrhagic  smallpox 
when  his  life  is  menaced  by  toxaemia." 

The  constitutional  symptoms  of  haemorrhagic  smallpox  are  usually  very  severe, 
but  they  are  not  always  so  at  the  beginning  of  the  attack  ;  and  even  in  children 
it  may  not  be  till  after  a  day  or  two  that  the  gravity  of  the  case  is  manifest.  The 
pain,  whether  of  the  head  or  back,  may  be  agonizing  and  persistent.  Sleeplessness 
and  delirium  are  common.  There  may  be  profound  prostration  and  enfeeblement 
of  the  heart's  action.  The  temperature  is  variable.  In  some  cases  it  is  high, 
but  in  others,  and  those  the  worst,  it  may  never  rise  above  100°  F.  Just  before 
death  there  may  be  either  hyperpyrexia  or  a  subnormal  temperature.  The  odour 
of  the  breath  is  particularly  offensive,  even  though  there  is  no  faucial  lesion.  The 
liver  is  enlarged.  In  children  two  early  rashes  are  occasionally  seen,  the  one 
consisting  of  petechiae  scattered  irregularly  in  small  numbers  over  the  skin, 
especially  of  the  trunk  and  limbs  ;  the  other  of  small,  roundish  haemorrhages,  up 
to  the  size  of  a  split  pea,  and  of  a  dark  violet,  almost  black,  colour.  They  have 
the  same  distribution  as  the  petechiae,  and  may  be  associated  with  them. 

Besides  these  haemorrhages  there  may  be  larger  extravasations  into  and  beneath 
the  skin.  They  are  of  a  purple,  blue-black,  or  indigo  colour,  and  are  of  various 
sizes,  sometimes  occupying  extensive  areas,  and  are  irregularly  distributed.  If  the 
eruption  of  pocks  shows  itself  during  the  toxaemic  stage,  blood  may  be  effused 
into  the  areola  round  the  pock  or  beneath  its  base  (subvesicular).  Bleeding  may 
occur  from  any  mucous  surface,  so  that  there  may  be  epistaxis,  bleeding  from  the 
gums,  fauces,  and  lungs,  melsena,  and  haematuria.  Subconjunctival  ecchymosis 
!s  not  uncommon.  Severe  toxic  cases,  in  which  the  patient  survives  to  the  late 
eruptive  stage,  will  even  then  for  the  first  time  not  infrequently  present  haemor- 
rhagic lesions  of  the  skin. 

Some  patients  die  with  haemorrhagic  symptoms  before  the  eruption  proper 
shows  itself ;  and  in  a  few  cases,  especially  of  young  children,  a  fatal  result  from 
collapse  may  take  place  before  the  eruptive  stage  and  without  any  haemorrhage. 
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Death  is  seldom  due  to  haemorrhage  ;  usually  it  is  caused  by  heart  failure  or  pul- 
monary oedema. 

Modified  Smallpox,  or  Varioloid. — In  the  account  of  smallpox  given  above, 
the  eruption  is  described  as  going  through  certain  definite  stages  of  papules, 
vesicles,  pustules,  and  scabs.  Each  individual  pock  passes  through  these  stages, 
and  the  severity  of  the  attack  is  determined  very  largely  by  the  number  of  pocks. 
These  definite  stages  are  regarded  as  constituting  the  natural  or  normal  course 
either  of  the  single  pock  or  of  the  multiple  eruption.  But  the  course  run  by  each 
pock,  and  therefore  by  the  eruption  as  a  whole,  may  be  so  altered  in  the  way  of 
mitigation  as  considerably  to  lessen  the  severity  of  the  attack.  When  such  is 
the  case,  the  patient  is  said  to  be  suffering  from  modified  smallpox.  This  lessening 
of  severity  of  attack  is  met  with  in  a  few  persons  who  have  neither  been  vaccinated 
nor  suffered  previously  from  smallpox  ;  indeed,  there  are  a  very  few  individuals 
who  are  insusceptible  to  smallpox  altogether.  From  this  absolute  insusceptibility 
can  be  traced  all  degrees  of  immunity,  as  evidenced  by  the  character  of  attack, 
up  to  the  most  malignant  hsemorrhagic  form.  As  Ricketts  has  pointed  out, 
"  there  is  no  distinct  dividing  line  between  modified  and  natural  smallpox."  But 
though  these  modified  attacks,  which  differ  from  the  natural  attack  in  being  milder, 
may  be  met  with  amongst  the  unvaccinated,  they  are  very  much  more  often  seen 
in  the  vaccinated.  The  power  of  resisting,  completely  or  partially,  an  attack  of 
smallpox  is  either  congenital  or  acquired  by  vaccination.  According  to  Ricketts, 
congenital  immunity  is  shown  by  sparseness  of  eruption  rather  than  by  alteration 
in  the  character  of  the  pocks,  though  even  in  the  unvaccinated  the  eruption  may 
be  modified  in  this  latter  respect.  In  immunity  conferred  by  vaccination  the 
character  of  the  pocks  is  altered,  but  the  eruption  may  or  may  not  be  copious. 

The  well-vaccinated  infant,  immediately  after  vaccination,  possesses  an  acquired 
immunity  to  smallpox  in  addition  to  any  degree  of  immunity  he  may  have  been 
born  with.  As  time  goes  on  he  gradually  loses  his  acquired  immunity,  and  finally 
parts  with  it  altogether  ;  but  he  may  still  go  on  retaining  his  congenital  degree  of 
insusceptibility.  We  have  seen  that  acquired  immunity  is  shown  by  both  sparse- 
ness of  eruption  and  alteration  of  pocks.  The  first  of  the  two  factors  to  be  lost 
is  that  which  makes  for  a  scanty  eruption,  but  even  when  this  is  lost  the  other 
factor  may  for  some  time  remain  more  or  less  influential. 

The  evidence  that  an  attack  of  smallpox  is  modified  may  become  manifest  at 
an  early  stage  of  the  disease.  The  initial  period  may  be  shortened  and  the  symp- 
toms very  mild.  There  may  be  no  eruption,  even  though  the  initial  symptoms 
have  been  of  a  sharp  character  (variola  sine  variolis  or  variolous  fever).  When  the 
eruption  comes  out  it  may  be  unusually  sparse.  As  a  rule  the  papules  in  a  case 
of  modified  smallpox  do  not  differ  markedly  from  those  of  the  natural  disease ; 
it  is  when  vesiculation  is  reached  that  differences  in  character  appear.  The  vesicles 
are  smaller  and  more  superficial.  They  may  dry  up  quickly  without  pustulation. 
If  pustules  are  formed,  they  too  are  small  and  superficial.  Umbilication  is  wanting 
from  the  vesicles.  There  is  less  inflammation  around  and  beneath  the  pocks, 
and  less  swelling  of  the  skin.  On  the  face  the  larger  pocks  are  prone  to  have 
fleshy  bases  surmounted  with  small  vesicles  and  pustules.  Ricketts  says  that  such 
lesions  may  leave  wart-like  excrescences  which  persist  for  a  long  time.  While  in 
natural  smallpox  an  insignificant  minority  of  the  pocks  are  smaller  than  the  rest, 
in  the  modified  disease  there  is  much  wider  variety  of  size  and  character. 
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The  constitutional  symptoms  of  the  eruptive  stage  are  less  severe  than  in 
natural  smallpox.  If  there  is  little  or  no  pustulation,  there  is  no  secondary  fever  ; 
and  even  though  there  may  be  many  pocks  which  suppurate,  yet  the  lesions,  being 
superficial,  do  not  give  rise  to  the  same  severe  symptoms  of  septic  absorption  as 
occur  in  the  unmodified  form  of  the  disease. 

It  must  not  be  forgotten,  when  discussing  modification,  that  smallpox  is  a 
disease  which  varies  much  in  its  virulence  in  different  epidemics  ;  so  that  mildness 
of  attack  may  be  due  to  weakness  of  virulence  on  the  part  of  the  disease  as  well 
as  to  insusceptibility,  congenital  or  acquired,  on  the  part  of  the  patient.  Some 
ten  or  twelve  years  ago  there  was  prevalent  in  certain  of  the  United  States  and 
in  the  West  Indian  Islands  epidemic  smallpox  which  was  hardly  at  all  fatal  even  to 
the  unvaccinated.  A  disease  which  has  been  prevalent  from  time  to  time  in  South 
Africa,  and  is  there  known  as  amaas,  would  appear  to  be  a  mitigated  variety  of 
smallpox. 

Complications  and  Sequels. — Boils  and  abscesses  are  common.  They  occur 
during  the  scabbing  stage  and  later,  and  are  most  often  found  on  the  scalp  and 
extremities,  but  may  affect  any  part  of  the  body.  They  may  be  present  in  large 
numbers  and  be  of  varying  size.  Sometimes  they  follow  one  another  in  rapid 
succession  and  delay  recovery  for  several  weeks.  Usually  they  are  superficial  ; 
but  occasionally  an  abscess  will  be  deep,  as  the  result  of  a  severe  cellulitis  which  may 
be  very  extensive,  even  to  the  implication  of  the  whole  of  a  limb.  Such  cases  may 
be  fatal. 

During  the  stage  of  desiccation  secondary  rashes  are  not  uncommon  ;  they  take 
the  form  of  an  erythema,  like  that  of  scarlet  fever  or  measles,  or  of  an  impetiginous 
eruptioD,  which  in  some  cases  seems  to  spread  from  the  pocks.  The  latter  may  be 
accompanied  by  considerable  febrile  disturbance,  and  prove  fatal  from  septicaemia . 

The  eye  and  its  appendages  are  frequently  the  seat  of  lesions  more  or  less  serious. 
Conjunctivitis  is  common,  especially  in  confluent  and  severe  discrete  cases.  It  sets 
in  during  the  pustular,  sometimes  even  during  the  vesicular,  stage.  In  severe 
cases  not  only  the  conjunctivae,  but  also  the  eyelids,  are  inflamed,  and  may  be  so 
swollen  that  they  cannot  be  separated.  From  this  follow,  on  the  one  hand  acute 
keratitis,  with  ulceration,  sloughing,  and  even  panophthalmitis,  and  on  the  other 
sties,  inflammation  of  the  Meibomian  glands,  and  scarring  and  eversion  of  the  lids. 
The  cornea  may  become  inflamed  without  there  being  any  general  conjunctivitis. 
In  very  confluent  cases  it  may  become  quite  opaque  within  thirty-six  hours  ;  then 
rapid  sloughing  takes  place,  and  this  is  followed  by  prolapse  of  the  iris,  escape  of 
the  lens,  and  panophthalmitis.  All  this  may  occur  without  signs  of  inflammation 
and  without  pain  and  photophobia.  Even  if  the  eye  is  not  destroyed  as  a  result 
of  these  complications,  sight  may  be  impaired  by  the  persistence  of  such  lesions 
as  corneal  opacities.  MacCombie  describes  a  form  of  corneal  ulceration  which, 
starting  at  one  margin  of  the  cornea,  creeps  over  the  front  of  the  eye  to  the  other 
margin.  As  the  ulceration  progresses,  healing  takes  place  in  its  wake.  There  is 
a  good  deal  of  injection,  with  pain  and  intolerance  of  light.  Iritis  is  not  common. 
In  haeniorrhagic  smallpox  there  may  be  haemorrhage  into  the  retina. 

Inflammation  of  the  middle  ear  with  its  sequels  is  not  infrequent.  The  respir- 
atory tract  is  very  often  involved.  Laryngitis,  set  up  by  the  pocks,  may  be 
sufficiently  severe  to  necessitate  tracheotomy.  Very  occasionally  this  complication 
comes  on  during  early  convalescence.  Bronchitis  and  lobular  pneumonia  are 
extremely  common,  and  are  a  frequent  cause  of  death.     They  supervene  during 
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the  pustular  stage  of  confluent  cases.  Lobar  fneumonia,  pleurisy,  and  empyema, 
may  also  occur. 

Welch  and  Schamberg  state  that  arthritis  is  occasionally  met  with,  especially 
in  children.  One  or  more  joints  may  be  affected,  and  destruction  of  the  articulation 
may  result. 

If  the  eruption  is  plentiful  on  the  prepuce,  phimosis  may  result,  especially  in 
little  children.  Nephritis  is  rare,  but  albuminuria  is  often  present  in  the  early 
stages.  Nervous  complications  are  uncommon  in  children.  Septicemia  is  frequent, 
pyaemia  less  so.  Inflammation  and  suppuration  of  the  cervical  and  axillary  glands 
are  often  met  with.     Relapses  and  second  attacks  are  very  rare. 

Morbid  Anatomy. — Pocks  are  found  after  death,  not  only  on  the  skin  and  mucous 
membranes,  but  often  in  the  larynx,  trachea,  and  bronchi,  very  occasionally  in  the 
upper  part  of  the  oesophagus,  about  the  anus  and  lower  part  of  the  rectum,  and  just 
within  the  orifice  of  the  vagina.  On  mucous  membranes  they  usually  appear  as  small 
ulcers,  sometimes  with  blood  upon  them.  The  liver  is  enlarged,  and,  in  cases  which 
are  early  fatal,  the  spleen  also.  In  the  testes,  even  of  children,  there  is  degeneration 
of  the  spermato-genetic  cells,  and  areas  of  cell  infiltration  with  necrosis  are  scattered 
amongst  the  tubules. 

The  Blood. — There  is  considerable  leucocytosis,  more  especially  of  the  small  and 
medium-sized  mononuclear  cells,  the  polymorphonuclear  elements  being  diminished 
in  number.  In  severe  cases  there  is  marked  destruction  of  the  red  corpuscles,  and 
transitional  forms  of  cells  are  found.  In  haemorrhagic  cases  the  leucocytosis  may 
be  slight  or  absent.  In  the  early  stages  of  the  disease  the  eosinophils  are  increased 
in  numbers.     In  fatal  cases  the  leucocytosis  disappears  before  death. 

The  pock  begins  as  a  localized  hypereemia.  Then  swelling  and  degeneration  of  the 
epithelial  cells  set  in,  and  result  in  the  formation  of  intracellular  spaces.  In  the  cells 
of  the  deepest  layers  the  spaces  are  more  or  less  single  and  fill  out  the  cells  ;  in  the 
cells  above  they  are  reticulated.  This  degeneration  is  more  widely  spread  amongst 
the  upper  than  the  lower  layer  of  cells,  so  that  a  vertical  section  of  the  pock  shows 
it  to  be  somewhat  mushroom-shaped,  with  the  stalk  below.  Serum  exudes  from 
the  vessels  of  the  corium,  especially  at  the  periphery  of  the  lesion  ;  and  this  early 
peripheral  exudation  is  the  principal  cause  of  the  umbilication  of  the  vesicle.  The 
fluid  escapes  upwards  between  the  cells,  many  of  which  rupture,  and  the  remains 
of  the  cells  and  their  trabecular  form  the  septa  of  the  loculated  vesicle.  At  first 
the  fluid  is  clear  and  without  leucocytes  ;  later,  probably  through  bacterial  infection, 
leucocytes  pour  out  into  the  vesicle,  and  a  pustule  is  formed.  Lastly,  the  contents 
of  the  pustule  dry  up  by  absorption  or  evaporation  of  its  moisture,  and  a  crust  or 
scab  is  left.  If  the  inflammation  in  the  pock  has  not  gone  right  through  the  epithelial 
layers  down  to  the  corium,  healing  takes  place  without  scarring  ;  but  if  all  the  layers 
of  epithelium  are  destroyed,  scarring  results,  In  haemorrhagic  smallpox,  fatal  before 
the  pocks  have  appeared,  degeneration  of  the  cells,  such  as  has  been  described  above, 
can  be  made  out,  but  there  is  no  exudation  from  the  corium.  In  these  cases 
streptococci  abound  in  the  vessels  and  perivascular  spaces  of  the  corium. 

Pathology. — Analogy  leads  us  to  suppose  that  smallpox  is  due  to  a  specia 
micro-organism.  But  so  far,  in  spite  of  prolonged  research  on  the  part  of  many 
observers,  no  such  organism  has  been  definitely  identified.  Of  late  years  attention 
has  been  drawn  to  peculiar  changes  in  the  epithelial  cells  of  the  skin  which  are  to  be 
found  in  smallpox  and  vaccinia  ;  and  there  are  those  who  are  of  the  opinion  that 
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these  changes  are  due  to  the  presence  of  organisms  of  a  protozoic  nature.  On  the 
other  hand,  some  observers,  without  questioning  the  reality  of  the  changes,  refuse 
to  admit  that  they  are  anything  but  the  expression  of  a  cellular  degeneration 
peculiar  to  smallpox.  The  changes  are  to  be  found  not  only  in  smallpox,  whether 
acquired  naturally  by  a  human  being  or  given  by  inoculation  to  a  monkey,  but  in 
vaccinia.  They  suggest  the  penetration  of  the  body  of  the  cell  by  a  spore-like 
but  minute  organism  which  grows  till  it  assumes  an  amoeboid  form.  In  it  small 
round  bodies,  called  "  gemmules/'  arise,  which,  escaping  into  the  cell  substance, 
penetrate  the  nucleus.  Here  it  is  supposed  that  from  the  gemmules  two  bodies 
are  formed  (sexual  forms,  gametocytes),  which  unite  into  a  single  body,  the  zygote. 
The  zygote  undergoes  various  changes,  which  result  finally  in  the  formation  of 
minute  spore-like  bodies  ;  and  these  escape  from  the  cell  and  penetrate  other  cells 
in  the  immediate  neighbourhood,  or  are  carried  to  other  parts  by  the  blood,  or 
are  thrown  off  in  the  serum  or  pus  of  ruptured  pocks.  The  organism  which  goes 
through  these  changes  was  named  twenty  years  ago,  by  Guarnieri,  the  "  cytoryctes 
variolar"  How  it  obtains  an  entrance  into  the  body  so  as  to  set  up  an  attack  of 
smallpox  is  not  known,  but  it  is  thought  that  it  finds  its  way  in  at  some  point  in 
the  respiratory  tract. 

The  suppuration  of  the  pock  is  believed  to  be  due  chiefly  to  secondary  infection 
with  other  organisms,  especially  streptococci.  Smallpox  is  very  seldom  met  with 
in  animals  in  the  same  guise  as  in  the  human  subject.  Epidemics  have  been  de- 
scribed amongst  monkeys.  But  Councilman  and  others,  experimenting  with  certain 
macaques  and  orang-utans  in  the  Philippine  Islands,  failed  to  infect  these  animals 
save  by  inoculation  with  variolous  matter.  If  the  monkeys  were  kept  in  wards 
with  smallpox  patients  they  did  not  catch  the  disease. 

Smallpox  can  be  given  to  a  human  being  by  inoculation  ;  after  two  or  three  days 
a  local  lesion,  which  finally  becomes  a  pustule,  is  found,  followed  in  eight  to  ten 
days  after  inoculation  by  an  attack  of  smallpox  with  a  generalized  eruption.  From 
smallpox  induced  by  inoculation  the  infection  can  be  conveyed  in  the  ordinary 
way  to  susceptible  persons.  As  we  shall  learn  when  discussing  vaccinia,  smallpox 
in  some  animals,  especially  the  cow,  takes  the  form  of  a  local  lesion  without  any 
general  infection. 

Diagnosis. — So  variable  are  the  manifestations  of  smallpox  that  it  is  not  sur- 
prising that  errors  of  diagnosis  are  by  no  means  infrequent. 

In  the  Pre-Eruptive  Stage. — These  errors  may  be  made  at  almost  any  stage. 
Before  the  characteristic  eruption  comes  out,  smallpox  presents  symptoms  which 
are  common  to  all  acute  febrile  diseases,  and  hence  difficulties  of  diagnosis  arise. 
The  initial  symptoms  of  this  disease  and  of  influenza  are  extremely  similar  in  some 
cases.  But,  fortunately,  the  eruption  in  smallpox  is  seldom  delayed  beyond  the 
third  day,  so  that  the  period  of  suspense  is  short.  Smallpox,  if  suspected,  should 
not  be  put  out  of  court  because  there  is  no  lumbar  pain  ;  in  nearly  half  the  cases 
this  symptom  is  absent.  Fortunately,  too,  the  initial  rashes,  mentioned  above, 
which  are  not  infrequently  met  with  in  adults,  are  decidedly  uncommon  in  children 
under  ten,  and  even  in  those  under  fifteen,  years  of  age.  Hence  a  scarlatiniform  or 
morbilliform  erythema  in  a  child  is  not  likely  to  be  an  initial  smallpox  rash.  The 
difficulties  really  begin  with  the  eruption  proper. 

From  Measles. — This,  as  has  been  already  pointed  out,  may  be  mistaken  for 
measles,  especially  when  it  is  confluent  and  lacks  its  shotty  feel.  The  resemblance 
to  measles  may  be  enhanced  by  injection  and  suffusion  of  the  eyes.     But  in  small- 
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pox  there  are  no  Koplik's  spots,  for  which  search  should  be  made  in  every  child 
who  is  ill  with  doubtful  acute  symptoms,  and  there  are  not  the  frequent  sneezing 
and  short  suffocative  coughs  and  the  increased  respiratory  rate  that  are  present 
in  measles.  If,  as  is  sometimes  the  case,  the  smallpox  eruption  comes  out  on  the 
mucous  membrane  of  the  mouth  before  it  appears  on  the  skin,  it  affects  chiefly  the 
palate  and  fauces,  whereas  Koplik's  spots  are  situated  on  the  sides  of  the  mouth. 

From  Enteric  Fever. — The  pocks  of  smallpox,  while  still  hardly  papular,  may  be 
mistaken  for  the  spots  of  enteric  fever.  But  the  rash  of  this  disease  rarely  comes  out 
till  after  at  least  four  days'  illness,  very  seldom  affects,  and  never  begins  on,  the 
face. 

From  Erythema  Multiforme. — One  or  other  of  the  varieties  of  erythema  multi- 
forme may  be  mistaken  for  the  early  stage  of  the  variolous  papules.  The  chief 
distinctions  are  that  these  rashes,  if  they  show  any  preference  in  distribution, 
choose  the  extremities,  and  at  any  rate  do  not  select  the  distribution  taken  by  the 
smallpox  eruption,  and  that  the  elements  of  which  the  rash  is  composed  vary 
more  in  size  and  character,  and  are  more  superficial,  than  those  of  smallpox.  These 
erythemata  are  due  to  various  causes,  though  often  the  cause  is  not  obvious.  Febrile 
symptoms  are  frequently  present  with  the  erythema. 

From  Varicella. — In  the  vesicular  stage  smallpox  is  most  often  confounded 
with  chickenpox.  In  fact,  of  the  mistaken  cases  that  are  sent  to  the  smallpox 
hospitals  of  the  Metropolitan  Asylums  Board,  more  than  half  are  chickenpox.  Now, 
in  the  diagnosis  between  smallpox  on  the  one  hand  and  chickenpox  and  any  other 
vesicular  or  pustular  eruption  on  the  other,  the  most  important  point  for  considera- 
tion is  the  distribution  of  the  pocks.  That  of  smallpox  has  already  been  described. 
In  chickenpox  the  pocks  affect  mostly  the  trunk,  and  not  one  part  of  it  more  than 
another.  The  face  and  scalp  may  or  may  not  be  equally  or  more  or  less  implicated  ; 
the  parts  of  the  limbs  adjoining  the  trunk  may  be  invaded,  but  the  distal  portions, 
and  often  the  entire  limb,  are  free.  The  eruption  does  not  show  a  preference  for 
those  parts  of  the  skin  which  are  exposed  to  stimulation  or  irritation.  A  few  pocks 
may  be  seen  on  the  palate.  Next  to  the  distribution  the  character  of  the  lesions 
is  of  importance.  In  varicella  these  are  superficial,  with  little  inflammation  either 
around  or  beneath  them.  Oval  pocks  can  usually  be  seen.  As  the  pocks  begin 
to  dry  up  they  become  flat,  and  present  an  irregular,  crenated  edge.  The  scabs 
are  small  and  yellowish-brown,  and  are  usually  but  slightly  attached  to  the  surface 
of  the  skin.  Over  a  small  area,  if  the  eruption  be  plentiful,  lesions  of  different  ages 
may  be  present  together — papules,  vesicles,  pustules,  and  scabs.  The  vesicles 
are  rarely  umbilicated,  and  are  unilocular.  In  chickenpox  the  eruption  is  in 
most  cases  amongst  the  first  signs  of  the  disease,  whereas  in  smallpox  it  is  rare  for 
the  initial  period  to  be  entirely  wanting.  In  modified  smallpox,  with  which 
chickenpox  is  most  likely  to  be  confused,  the  eruption,  even  though  scanty,  very 
seldom  departs  from  its  usual  distribution  ;  and  the  pocks,  even  though  they  may 
not  develop  as  in  the  natural  disease,  never  assume  the  positive  characters,  men- 
tioned above,  of  the  chickenpox  lesions. 

From  Certain  Other  Skin  Eruptions. — Other  papular,  vesicular,  and  pustular 
eruptions  that  have  been  misdiagnosed  as  smallpox  are  acute  eczema,  vesicular 
and  pustular  dermatitis,  impetigo,  scabies,  erythema  bullosum,  dermatitis  herpeti- 
formis, and  bromide  and  iodide  eruptions.  But  a  careful  attention  to  the  following 
points  in  the  order  mentioned  should  obviate  error  :  distribution,  characters  of 
the  elements  of  which  the  eruption  is  made  up,  and  history. 
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from  Typhus  Fever  and  Purpura. — I  have  more  than  once  known  hsemorrhagic 
smallpox  to  be  mistaken  for  typhus  fever  and  for  purpura  hemorrhagica.  In 
these  oases  mistakes  can  be  made  only  before  the  pocks  have  appeared.  In  typhus 
the  rash  does  not  come  out  before  the  fourth  day,  is  erythematous  for  three  or  four 
days  before  it  becomes  petechial,  and  does  not  affect  the  face.  Fulminating 
hsemorrhagic  purpura  is  not  always  easy  to  distinguish  from  hsemorrhagic  smallpox. 
Fortunately  it  is  rare.  The  haemorrhages  in  purpura  do  not  often  assume  the 
indigo  colour  seen  in  many  cases  of  smallpox.  Most  cases  even  of  fatal,  but  not 
fulminating,  purpura  live  much  longer  than  does  the  hsemorrhagic  smallpox  case. 

If  a  child  who  is  the  subject  of  a  doubtful  eruption  be  vaccinated,  and  the 
vaccination  be  successful,  then  the  eruption  cannot  be  that  of  smallpox.  This  is 
the  experience  of  most  observers.  But  there  is  some  evidence  to  show  that,  if 
vaccination  be  performed  early  in  the  eruptive  stage  of  smallpox,  it  may  very  occa- 
sionally prove  successful. 

Prognosis. — There  are  four  chief  points  governing  the  prognosis  :  (1)  The  vac- 
cinal condition  and  (2)  the  age  of  the  patient ;  (3)  the  character  of  the  attack  and 
certain  of  the  symptoms  ;  (4)  the  character  of  the  epidemic. 

1.  This  is  the  most  important  of  the  four  factors.  It  may  be  illustrated  by 
figures  derived  from  the  records,  which  have  been  referred  to  already,  of  the  cases 
treated  in  Metropolitan  Asylums  Board  hospitals  during  the  years  1901  to  1903. 
Of  the  1,719  unvaccinated  children  under  fifteen  years  of  age  533  died,  or  31-0  per 
cent. ;  while  of  the  479  vaccinated  children  admitted  during  the  same  period 
6  died,  or  1-2  per  cent.  The  better  vaccinated  a  child  is — that  is,  as  judged  by  the 
number  and  area  of  his  vaccination  marks — the  less  likely  is  he  to  get  smallpox 
badly  if  he  takes  it  at  all. 

2.  Amongst  the  unvaccinated,  the  younger  the  child  the  more  likely  is  the  attack 
to  be  fatal.  Amongst  the  vaccinated  the  reverse  is  the  case  :  the  younger  the  patient 
the  higher  probability  is  there  of  his  recovery.  It  is,  in  fact,  very  unusual  for 
vaccinated  children  under  ten  years  of  age  to  die  from  smallpox. 

3.  The  more  profuse  the  eruption,  the  greater  chance  is  there  that  the  patient 
will  die.  But  the  influence  of  vaccination  must  be  taken  into  account,  and 
this  justifies  a  more  favourable  prognosis  in  the  vaccinated.  The  eruption  even 
in  a  confluent  case  will  be  deprived  of  most  of  its  power  of  doing  harm  in  the 
suppurative  stage  by  the  influence  of  vaccination.  Hsemorrhagic  cases  are  invari- 
ably fatal.  Severe  involvement  of  the  fauces,  and  even  a  moderate  implication 
of  the  larynx,  are  unfavourable  occurrences  ;  so  also  is  absence  of  swelling  of  the 
face  with  a  profuse  eruption.  A  severe  initial  stage  does  not  necessarily  herald  a 
severe  eruptive  stage,  but  a  mild  initial  stage  never  precedes  a  severe  eruptive  one. 
Broncho-pneumonia  is  a  grave  complication. 

4.  As  has  been  mentioned  above,  in  some  epidemics  the  power  of  the 
virus  seems  to  be  weak,  so  that  the  bulk  of  the  cases,  even  amongst  the  unvaccinated, 
are  mild  or  of  only  a  moderate  severity. 

Treatment — Isolation. — The  patient  should  be  isolated  and  confined  to  bed 
directly  the  nature  of  his  illness  is  even  suspected  of  being  smallpox.  Isolation  is 
best  carried  out  in  a  hospital  set  aside  for  the  purpose.  The  infection  of  the  disease 
>s  so  readily  carried  about  by  third  persons  that  the  restrictions  necessary  to  be 
maintained  amongst  the  attendants  upon  the  patient  could  be  insisted  upon  in  a 
private  dwelling  only  with  very  great  inconvenience  to  the  members  of  the  house- 
hold generally. 
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Vaccination  of  Contacts. — Every  effort  should  be  made  to  persuade  those  who 
have  been  brought  into  contact  with  the  patient  to  be  vaccinated  or  revaccinated, 
as  the  case  may  be.  If  a  person  has  been  infected,  the  subsequent  attack  may  be 
mitigated  to  a  degree  dependent  upon  the  time  of  vaccination.  The  earlier  during 
the  incubation  period  that  vaccination  has  been  successfully  accomplished,  the  more 
profoundly  modified  will  be  the  attack  of  smallpox. 

Diet. — The  patient  should  be  put  upon  a  fluid  diet  if  the  attack  is  at  all  severe — 
milk,  beef-tea,  etc.,  with  plenty  of  water  or  lemonade.  In  very  mild  attacks  the 
diet  may  be  more  substantial. 

Symptomatic  Treatment. — The  vomiting  of  the  initial  stage  will  be  relieved  by 
giving  subnitrate  of  bismuth,  peptonizing  the  milk,  or  allowing  the  patient  to  suck 
ice.  For  headache,  sleeplessness,  and  delirium,  and  also  for  convulsions,  chloral 
hydrate  and  potassium  bromide  are  most  useful.  If  necessary,  they  should  be  given 
by  the  rectum.  Warm  baths  are  also  very  soothing  for  these  conditions  as  well  as  for 
the  backache,  for  which  salicylate  of  sodium  should  also  be  prescribed.  Delirious 
patients  require  most  careful  watching,  as  they  are  very  prone  to  get  out  of  bed 
and  escape  from  the  ward.  When  the  eruption  comes  out,  the  hair  should  be  cut 
short — at  any  rate,  if  the  pocks  are  at  all  numerous.  In  the  papular  and  vesicular 
stage  compresses  of  cold  (even  iced)  water,  or  of  glycerine  and  water,  a  drachm  to 
an  ounce,  applied  to  the  skin,  wTill  afford  great  relief.  The  face  should  be  covered 
with  a  mask  dipped  in  the  liquid.  Welch  and  Schamberg  speak  favourably  of 
painting  the  skin  with  pure  tincture  of  iodine  twice  a  day  for  eight  or  nine  days, 
at  the  end  of  which  period  some  antiseptic  ointment  should  be  applied.  In  some 
cases  the  pure  tincture  is  too  painful,  and  then  a  diluted  solution  should  be  used. 
If  the  patient  cannot  tolerate  a  mask,  his  face  should  be  dusted  over  with  starch 
and  oxide  of  zinc  or  boracic  powder,  or  vaseline,  to  which  3  or  4  per  cent,  of  carbolic 
acid  has  been  added,  should  be  lightly  painted  on.  When  the  pocks  suppurate, 
iodoform  should  be  mixed  with  the  vaseline.  Crusts  and  scabs  should  be  removed 
by  the  application  of  a  linseed-meal  or  starch  poultice,  smeared  over  with  vaseline 
and  iodoform,  and  renewed  every  two  hours.  The  ulcerated  and  excoriated  surface 
left  by  the  removal  of  the  crusts  should  be  treated  with  some  antiseptic  ointment. 
Boracic  fomentations  will  also  remove  crusts. 

Warm  baths  are  extremely  grateful  in  cases  in  which  the  eruption  is  profuse. 
Hebra  and  others  have  spoken  highly  of  the  continuous  warm  bath.  This  is  some- 
what difficult  to  manage  except  in  a  room  specially  fitted  up,  but  the  patient 
may  be  kept  for  some  hours  in  a  warm  bath  with  very  little  trouble. 

The  deep-seated  pocks  on  the  palms  and  soles  should  be  opened  with  the  point 
of  a  fine  scalpel,  and  the  contents  expressed. 

It  will  be  necessary  to  place  the  patient  on  a  water  bed  and  pillow  when  the 
eruption  is  profuse,  and  the  nurse  must  exercise  extreme  gentleness  when  moving 
him,  in  order  to  avoid  giving  pain. 

During  the  stage  of  the  separation  of  the  crusts  the  almost  intolerable  itching 
will  be  relieved  by  warm  baths  or  by  sponging  with  warm  water  slightly  acidulated 
with  acetic  acid. 

In  severe  cases,  when  the  eruption  is  coming  out  upon  the  fauces  and  larynx, 
dysphagia  may  necessitate  feeding  by  nutrient  enemata  for  two  or  three  days,  and 
the  dyspnoea  due  to  laryngeal  obstruction  may  require  tracheotomy  ;  but  an  opera- 
tion may  be  averted  by  placing  the  child  in  a  steam-tent. 

In  most  cases  the  mouth  will  require  frequent  attention,  and  should  be  washed 
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or  gently  swabbed  out  with  a  solution  of  chlorate  of  potash,  glycerine  and  borax, 
or  chlorinated  soda.  When  suppuration  and  sloughing  have  taken  place,  an  anti- 
septic may  with  advantage  be  added  to  the  mouth-wash. 

From  the  very  first  the  eyes  should  be  bathed  frequently  with  boracic  lotion, 
and  vaseline  may  be  applied  to  the  lids  to  prevent  them  from  sticking  together. 
Ocular  complications  should  be  treated  according  to  their  nature. 

Stimulants  are  indicated  only  in  certain  cases  where  there  is  heart  failure  during 
the  secondary  fever,  and  in  hsemorrhagic  cases,  but  the  treatment  of  the  latter  is 
very  hopeless  and  unsatisfactory.  Since  there  is  every  reason  to  believe  that 
suppuration  is  due  to  secondary  infection  by  streptococci,  it  seems  reasonable  to 
recommend  the  use  of  an  anti-streptococcic  vaccine  during  the  vesicular  stage  ;  but 
I  am  not  aware  that  any  cases  illustrative  of  the  trial  of  this  method  have  been 
published.  Anti-streptococcic  serum  has  been  used  in  a  few  cases,  with  apparently 
favourable  results. 

The  treatment  by  red  light,  secured  by  keeping  the  patient  in  a  room  from 
which  all  rays  but  the  red  are  rigorously  excluded,  which  was  advocated  some 
years  ago  by  the  late  Professor  Finsen,  has  not  met  with  success  in  the  hands  of 
authorities  in  this  country  and  the  United  States.  It  is  said  to  have  a  most 
depressing  effect  on  the  patient  and  those  who  are  in  attendance  upon  him. 

Treatment  of  Convalescents. — The  management  of  the  convalescent  stage  should 
be  on  general  principles.  As  regards  the  length  of  infectivity,  no  patient  should 
be  looked  upon  as  free  from  infection  till  all  scabs  have  completely  separated  and 
all  ulcers  and  abscesses  have  healed. 
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VACCINIA. 

Synonyms. — Variolas  vaccinae  ;  Cowpox. 

Introduction. — It  bears  witness  to  the  dread  in  which  smallpox  was  held  by 
mankind  that,  for  centuries  before  the  introduction  of  vaccination,  methods,  based 
upon  the  observation  that  one  attack  of  smallpox  protects  against  another,  had  been 
in  vogue,  chiefly  amongst  Eastern  nations,  to  avert  an  attack,  possibly  severe,  of 
the  disease  by  submitting  the  individual  to  a  mild  attack  under  chosen  favourable 
circumstances.  One  of  these  methods — inoculation — was  introduced  into  England 
ui  1721.  In  this  method  superficial  scarifications  were  made  in  the  skin,  and 
matter  from  a  smallpox  pustule  was  inserted  into  them.  In  a  day  or  two  a  small 
papule  appeared  at  the  site,  and  successively  became  a  vesicle  and  a  pustule.  The 
pustule  was  at  its  height  on  the  tenth  day  after  inoculation,  and  was  then  sur- 
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rounded  by  an  inflamed  areola.  In  this  areola  several  secondary  pustules  appeared. 
The  pustules  then  dried  up  and  the  crust  separated,  to  leave  an  ulcer,  which  resulted 
in  a  cicatrix.  On  about  the  ninth  day  from  inoculation  the  patient  experienced  the 
initial  symptoms  of  smallpox,  and  the  eruption  came  out  as  usual  on  the  third  day. 
In  consequence  of  careful  selection,  the  attack  was  in  most  instances  mild,  but 
occasionally  it  was  severe,  and  even  fatal.  Moreover,  the  disease  was  infectious, 
just  as  it  is  when  it  is  acquired  naturally.  After  the  introduction  of  vaccination 
inoculation  was  made,  and  it  still  remains,  illegal. 

During  the  latter  half  of  the  eighteenth  century  the  notion  prevailed  amongst 
the  dairyfolk — in  the  West  and  South-West  of  England,  at  any  rate — -that  any  of 
them  who  contracted  sores  on  their  hands  from  certain  ulcers  which  occurred  occa- 
sionally on  the  teats  of  cows  were  protected  from  smallpox  ;  and  there  is  evidence 
that  some  of  them  practised  to  a  limited  extent  the  inoculation  of  human  beings 
with  the  virus  of  this  disease,  which  they  knew  as  "  cowpox,"  with  the  view  of  afford- 
ing protection  against  smallpox.  Thus,  Benjamin  Jesty,  a  farmer  of  Yetminster  in 
Dorset,  deliberately  inoculated  his  wife  and  two  children  in  1774.  The  medical 
practitioners  of  those  parts  were  acquainted  with  these  ideas  and  facts,  but  appear 
to  have  lacked  the  faith  of  the  vulgar,  and  it  was  reserved  for  Edward  Jenner 
to  test  scientifically  the  popular  belief  and  place  it  on  a  firm  foundation. 

Cowpox,  or  vaccinia,  is  a  natural  disease  of  the  cow,  and  it  may  at  once  be 
stated  that  it  is  now  held  to  be,  as  Jenner  believed,  smallpox  of  the  cow.  In  the 
animal  it  shows  itself  as  inflamed  papules  upon  which  vesiculation  takes  place. 
The  vesicles  are  ruptured,  and  indurated  ulcers  are  exposed,  from  which  exude  pus 
and  blood.  Upon  the  ulcers  dark  brown  or  black  crusts  form.  After  a  time  the 
ulcers  heal,  and  result  in  irregular,  depressed  cicatrices.  In  the  human  subject 
the  disease,  when  acquired  straight  from  the  cow,  differs  little  from  the  form  it 
assumes  in  the  animal. 

Natural  cowpox  is  not  common  at  the  present  day  either  in  the  animal  or  in 
man.  It  is  probable  that  it  was  more  often  met  with  when  smallpox  was  more 
prevalent  than  it  is  now,  and  when  inoculation  was  in  vogue. 

Symptomatology. — If  the  virus  of  cowpox,  animal  or  human,  be  inoculated 
into  a  human  being,  there  results  at  the  end  of  about  three  days  a  papule.  In 
another  two  or  three  days  a  vesicle  will  have  formed,  the  edge  of  which  is  raised 
and  the  centre  depressed.  During  the  following  two  or  three  days  the  vesicle 
enlarges  and  becomes  distended  with  clear  lymph.  Towards  the  end  of  this  period 
inflammation  takes  place  round  the  vesicle,  and  a  red,  indurated  areola  is  formed. 
As  this  increases  in  size  the  contents  of  the  vesicle  become  purulent,  and  by  the 
eleventh  day  the  inflammation  begins  to  subside  and  the  pustule  to  dry  up.  A 
brownish-red  scab  forms,  which  separates  in  another  ten  or  twelve  days.  A  pink 
scar  is  left,  which  after  a  time  becomes  white  and  depressed,  and  presents  a  dotted 
or  foveated  appearance.  In  some  instances  the  local  inflammation  is  extensive 
and  the  nearest  glands  are  enlarged.  At  the  same  time  there  may  be  febrile  symp- 
toms. 

Complications. — While  in  the  vast  majority  of  cases  the  results  of  vaccination 
are  those  which  have  just  been  described,  in  a  few  instances  certain  complications 
may  arise.     These  may  be  due  to  vaccinia  itself  or  may  be  accidentally  acquired. 

1.  Complications  due  to  Vaccinia  itself— (a)  Generalized  Vaccinia. — At  a  variable 
time  after  vaccination,  usually  from  the  fourth  to  the  seventh  day,  there  appears, 
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widely  scattered  over  the  skin,  an  eruption  of  dark  red  papules,  which  in  the  course 
of  two  or  three  days  go  through  the  processes  of  vesiculation,  pustulation,  and 
incrustation.  They  then  very  closely  resemble  the  pustules  which  are  the  local 
result  of  vaccination,  but  in  some  instances  they  are  much  like  the  pocks  of  variola. 
The  papules  continue  to  come  out  in  successive  crops  for  several  days,  so  that  on 
any  given  day  all  stages  of  the  development  of  the  pocks  may  be  seen.  There  may 
be  some  febrile  disturbance  while  the  rash  is  coming  out. 

(b)  Auto-Inoculation. — By  this  is  meant  the  production  of  vaccine  lesions  in 
various  parts  of  the  body  by  accidental  inoculation  with  matter  from  the  original 
vaccine  pocks.  The  most  common  way  in  which  it  is  brought  about  is  by  scratch- 
ing some  slight  wound  or  raw  surface  with  fingers  infected  with  the  vaccine  virus. 
Several  separate  pocks  may  be  produced  in  this  way.  Usually  they  are  of  little 
moment,  but  if  situated  on  an  eyelid  or  near  an  eye  serious  inflammation  of  the 
organ  may  be  set  up. 

(c)  Various  Eruptions  (Urticaria,  Erythema  Multiforme,  and  papular,  vesicular, 
and  pustular  Rashes).- — These  may  appear  at  any  time  during  the  week  after  vac- 
cination. They  are  comparable  to  the  rashes  which  follow  the  use  of  antitoxic 
sera,  and  are  to  be  seen  in  several  of  the  infective  diseases. 

2.  Complications  accidentally  acquired. — These  are  chiefly  erysipelas  and  septic 
infections  of  various  kinds  which  may  lead  to  ulceration  or  gangrene.  They  are 
due  to  accidental  contamination  of  the  pocks.  But  the  virus  of  erysipelas  may  be 
inoculated  (invaccinated)  along  with  the  vaccine  lymph.  In  a  very  few  cases 
syphilis  has  been  invaccinated. 

Method  op  Vaccination. — It  is  usual  to  select  the  skin  over  the  insertion  of 
the  left  deltoid  for  vaccination,  as  it  may  be  necessary  to  keep  the  arm  at  rest 
while  the  pustules  are  forming.  The  area  chosen  is  well  washed  with  soap  and 
water.  The  instruments  to  be  used — a  slightly  blunt  lancet  or  one  of  the  arrange- 
ments of  needles  that  have  been  invented  for  the  purpose — should  be  sterilized  by 
boiling.  The  lymph,  which  is  usually  contained  in  a  capillary  tube,  is  blown  from 
the  tube  on  to  four  small  spots  about  three-quarters  of  an  inch  from  one  another. 
There  are  tubes  in  the  market  which  are  furnished  with  an  india-rubber  squeezer 
for  this  purpose.  The  places  on  which  the  lymph  has  been  deposited  are  then 
scarified  just  sufficiently  to  expose  the  tops  of  the  papillae,  but  not  to  draw  more 
than  a  minute  drop  or  two  of  blood.  By  this  process  the  lymph  will  be  inserted 
into  the  skin.  The  places  should  be  allowed  to  dry,  and  should  be  protected  with 
a  pad  of  sterilized  gauze.  It  is  rarely  necessary  to  do  more  than  keep  the  arm  at 
rest  until  the  scabs  have  separated  ;  but  if  the  inflammation  attending  pustulation 
be  severe,  boracic,  or  zinc  and  starch,  powder  should  be  dusted  upon  the  affected 
area.    It  is  important  to  allow  the  pustules  to  dry  up  without  rupture. 

The  result  of  a  primary  successful  vaccination  should  be  foveated  scars  having 
a  total  area  of  not  less  than  half  a  square  inch. 

At  the  present  day  calf  lymph  is  nearly  always  used  for  vaccinating,  and  public 
vaccinators  are  forbidden  to  use  any  other.  After  its  introduction,  and  till  quite 
recently,  vaccinia  was  induced  with  lymph  from  another  human  case,  which  had 
heen  inoculated  from  a  similar  case,  and  so  on.  As  the  inoculation  was  always 
made  on  the  arm,  the  practice  was  known  as  "  arm  to  arm  "  vaccination  ;  but  the 
first  case  of  any  series  had  been  inoculated  from  some  case  of  the  disease  occurring 
naturally  in  a  cow. 

The  calf  or  bovine  lymph  in  use  at  the  present  time   was  originally  obtained 
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from  several  sources  on  the  Continent.  The  strain  is  kept  up  by  inoculation  from 
one  calf  to  another,  with  now  and  then  the  interposition  of  a  human  being.  The 
site  selected  for  the  vaccination  of  a  calf  is  the  skin  of  the  abdomen,  which  is  shaved 
for  the  purpose.  Glycerinated  lymph  is  used.  The  resulting  vesicles  are  removed 
with  a  steel  scoop  or  spoon,  weighed,  and  mixed  with  four  times  their  weight  of 
equal  parts  of  glycerine  and  sterilized  water.  Glycerine  has  the  effect  of  destroying 
any  extraneous  organisms — usually  various  staphylococci — that  have  found  their 
way  into  the  lymph.  The  mixture  of  lymph,  glycerine,  and  water,  is  drawn  into 
capillary  tubes  or  stored  in  a  cold  dark  place.  It  will  remain  efficacious  for  eight 
months. 

Morbid  Anatomy. — The  changes  in  the  epithelial  cells  of  the  skin  are  very 
similar  to  those  found  in  smallpox.  They  begin  in  the  middle  layer  of  the  cells  of 
the  rete  Malpighii,  and  consist  of  swelling  followed  by  vacuolar  degeneration,  and 
there  are  the  usual  appearances  of  inflammation  in  the  subjacent  corium.  The 
supposed  protozoon — the  Cytoryctes  vacciniee — is  like  that  of  variola,  but  is  said 
to  attack  the  body  of  the  epithelial  cell  only,  and  not  its  nucleus,  and  not  to  go 
through  a  sexual  phase  (see  p.  991). 

Pathology. — It  has  already  been  stated  that  the  virus  of  cowpox  of  the  cow, 
when  inoculated  accidentally  or  designedly  into  a  human  being,  produces  lesions 
similar  to  those  seen  in  the  animal.  By  inoculation  these  lesions  can  be  transmitted 
from  one  person  to  another,  or  from  one  calf  to  another,  or  from  a  calf  to  a  human 
being,  or  from  a  human  being  to  a  calf,  in  series  of  cases.  Very  rarely  indeed  is  a 
generalized  eruption  produced,  and  the  disease  is  not  communicable  except  by 
inoculation.  The  proof  which  Jenner  accepted  that  cowpox  was  a  modified  form  of 
smallpox  was  that  persons  who  had  had  cowpox,  whether  acquired  naturally  from 
the  cow  or  given  by  vaccination,  did  not  catch  smallpox,  and  were  insusceptible 
to  inoculation  with  smallpox  virus.  Soon  after  the  introduction  of  vaccination 
observers  set  themselves  to  produce  cowpox  in  the  cow  by  inoculating  that  animal 
with  smallpox  virus.  Though  certain  experiments  were  successful,  others  were 
not  ;  and  the  misinterpretation  of  these  led  to  much  confusion,  which  veiled  the 
subject  in  obscurity  for  a  considerable  time.  But  it  has  now  been  established  that, 
if  a  calf  is  inoculated  with  smallpox  virus,  a  local  lesion  is  produced  just  like  that 
which  is  obtained  by  inoculation  with  the  virus  of  cowpox  ;  and  if,  after  the  virus 
has  been  passed  through  one  or  more  calves,  a  human  being  is  inoculated  with  it, 
the  lesions  of  vaccinia,  and  not  of  smallpox,  are  produced.  That  is  to  say,  the  virus 
of  smallpox  has  been  modified  by  its  passage  through  the  calves.  We  must  conclude, 
therefore,  that  cowpox  is  smallpox  of  the  cow,  and  that  the  manifestations  of  the 
latter  disease  have  become  changed  so  remarkably  by  passage  of  its  virus  through 
the  animal,  that  although  they  are  restricted  to  a  local  lesion  which  is  not  infectious 
except  by  inoculation,  yet  the  power  of  protection  against  ordinary  human  small- 
pox is  retained. 

Until  lately  the  only  animal  known  to  be  capable  of  suffering  from  smallpox  in  a 
form  resembling  the  disease  in  man  was  the  monkey ;  and  even  in  this  case  the  disease 
must  be  conveyed  by  inoculation,  because  the  animal  will  not  catch  it  in  the  same 
way  that  one  human  being  catches  it  from  another.  Inoculation  of  a  calf  with 
virus  from  a  pustule  of  a  case  of  smallpox  in  a  monkey  produces  vaccinia. 

But  quite  recently  (July,  1912)  W.  J.  Simpson  has  published  certain  observa- 
tions made  by  him  in  India  during  1894  and  1895.     According  to  him,  there  exists 
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amongst  cattle  in  Bengal  a  disease  known  by  the  natives  as  "  gotee,"  and  by 
Europeans  as  cattle  plague  and  rinderpest.  In  one  form  of  this  disease  there  is 
a  generalized  cutaneous  pustular  eruption,  like  that  of  human  smallpox,  and  it  is 
the  opinion  of  Simpson  and  others  that  the  disease  is  indeed  bovine  smallpox. 
From  a  case  of  this  nature  Simpson  isolated  a  diplo-bacterium.  From  subcultures 
of  this  organism  he  inoculated  a  series  of  calves,  and  in  some  instances  produced 
localized  vesicles  like  those  of  ordinary  vaccinia.  With  the  contents  of  these 
vesicles  unvaccinated  children  were  inoculated,  and  vaccinia  was  the  result.  These 
children  were  refractory  to  ordinary  vaccine  lymph.  In  a  few  instances,  however, 
inoculation  with  the  same  subcultures  produced  a  more  or  less  generalized  papular 
and  vesicular  eruption,  not  only  in  calves,  but  also  in  children — a  result  which,  as 
Simpson  points  out,  was  familiar  to  Sutton  in  the  eighteenth  century  as  following 
inoculation  with  variolous  lymph  of  a  mild  type. 

Revaccination. — By  this  is  meant  vaccination  of  a  person  who  has  already 
been  successfully  vaccinated.  In  the  early  days  of  vaccination  it  was  believed 
that  if  the  operation  had  been  successfully  performed  the  individual  was  protected 
against  smallpox  for  the  rest  of  his  life.  Subsequent  experience  has  shown  that 
this  view  is  wrong.  The  immunity  conferred  by  vaccination  gradually  wanes,  and 
after  a  time — usually  several  years — is  wholly  lost.  Vaccination  confers  immunity 
against  vaccinia  as  well  as  against  smallpox,  and  the  immunity  to  vaccinia  is  lost 
before  that  to  smallpox.  If  a  person  be  revaccinated,  the  result  may  be  the  same 
as  occurs  in  successful  primary  vaccination  ;  but  often  a  modified  lesion  is  produced. 
The  papule  may  not  vesiculate,  or  pustulation  may  be  absent,  or  the  stages  may 
be  gone  through  very  quickly,  or  the  appearance  of  the  papule  may  be  retarded. 
In  some  cases  the  local  inflammation  is  very  severe  and  accompanied  by  marked 
constitutional  symptoms. 

Every  infant  should  be  vaccinated  within  a  few  weeks  of  its  birth.  The  opera- 
tion should,  however,  be  postponed  if  the  child  is  in  an  unhealthy  condition,  unless 
smallpox  happens  to  be  prevalent  and  the  child  is  likely  to  be  exposed  to  infection. 
I  am  personally  acquainted  with  several  instances  in  which  children  convalescent 
from  one  or  other  of  the  acute  infectious  diseases  of  this  country  have  been  sub- 
mitted to  vaccination,  and  in  none  was  there  any  untoward  result.  It  is  advisable 
to  revaccinate  every  child  at  the  age  of  ten  years,  because  by  that  age  the  immunity 
induced  by  the  vaccination  in  infancy  will  have  been  very  considerably  diminished. 

Value  of  Vaccination. — This  is  shown  by  the  following  facts  : 
1.  The  reduction  in  the  number  of  deaths  from  smallpox,  both  relatively  and 
absolutely,  since  the  introduction  of  vaccination.  Thus,  in  London  the  average 
annual  number  of  deaths  per  million  persons  living  from  all  causes  has  fallen  from 
approximately  50,000  in  1771-1780  to  15,100  in  1901-1910,  and  the  average  annual 
number  of  deaths  from  smallpox  per  million  persons  living  has  sunk  from  5,020  in 
1771-1780  to  34  in  1901-1910.  Vaccination  was  introduced  generally  during  the 
years  1801-1810,  and  the  figures  for  that  period  are  29,200  and  2,040.  The  pro- 
portion of  smallpox  deaths  to  deaths  from  all  causes  was  1  to  9  in  1771-1780,  1  to 
14  in  1801-1810,  1  to  120  in  1872-1890,  and  1  to  444  in  1901-1910.  Similar  figures 
can  be  given  for  every  country  in  which  vaccination  has  been  systematically  prac- 
tised. Further,  it  has  been  shown  that  these  results  are  not  due,  or  are  due  only 
to  a  limited  degree,  to  the  amelioration  of  insanitary  conditions. 

2.  The  alteration  in  tlie  age  incidence  of  the  disease.     It  has  been  pointed  out  in  the 
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article  on  Smallpox  that  in  pre- vaccination  times  smallpox  was  a  disease  of  children 
to  such  an  extent  that  most  of  the  cases  and  deaths  occurred  amongst  them,  and  that 
the  same  remark  is  true  of  the  un vaccinated  to-day.  For  instance,  the  proportion  of 
deaths  under  ten  amongst  the  total  smallpox  deaths  in  Geneva  during  the  years  1580 
to  1760  was  96  per  cent.,  and  in  Kilmarnock  during  1728  to  1764  98  per  cent.  In 
London  in  1884  it  was  34  per  cent.  If  the  smallpox  deaths  in  London  during  this 
year  are  divided  according  to  their  vaccinal  condition,  the  percentage  is  under  9 
for  the  vaccinated,  and  61  for  the  unvaccinated.  As  with  deaths,  so  with  attacks. 
The  close  investigation  of  epidemic  after  epidemic  during  the  last  twenty-three 
years  has  proved  that  smallpox  attacks  the  unvaccinated  child  much  more  fre- 
quently than  it  does  the  vaccinated.  Thus,  in  Gloucester  in  1896  the  attack-rate 
in  children  under  ten  amongst  the  vaccinated  was  8-8  per  cent.,  and  amongst  the 
unvaccinated  46-3  per  cent.  ;  while,  of  persons  over  ten,  32-2  per  cent,  of  the  vac- 
cinated were  attacked,  and  50  per  cent,  of  the  unvaccinated.  The  immunity 
acquired  by  vaccination  in  infancy  becomes  feebler  as  the  child  grows  up,  and  the 
effect  of  this  is  shown  by  the  shifting  of  the  age  incidence  of  smallpox  from  child- 
hood to  higher  ages.  If  revaccination  at  the  age  of  ten  was  universally  practised, 
smallpox  would  be  stamped  out. 

3.  The  variolous  test.  Before  inoculation  was  made  illegal,  this  test — that  is, 
the  inoculation  of  vaccinated  persons  with  smallpox  virus — was  applied  to  very 
large  numbers  of  persons,  and  very  few  reacted  positively  ;  whereas  it  was  very 
rare  for  an  unvaccinated  person  who  had  not  suffered  from  smallpox  to  fail  to 
react  positively. 

4.  The  immunity  of  tlie  well-vaccinated  staff  of  smallpox  hospitals.  Li  these 
hospitals  the  staff,  if  protected  by  vaccination  and  revaccination,  as  they  almost 
invariably  are,  mingle  with  the  patients  with  impunity.  But  in  the  fever  hospitals 
a  certain  proportion  of  them  will  always  be  found  to  catch  scarlet  fever,  diphtheria, 
etc.,  as  the  case  may  be. 

5.  Clinical  effects.  The  effect  of  vaccination  in  modifying  an  attack  of  smallpox 
has  been  mentioned  in  the  section  on  that  disease.  Modification  occurs  much  more 
frequently  amongst  the  vaccinated  than  the  unvaccinated,  and  presents  certain 
differences  in  the  two  classes.  It  has  also  been  proved  that  the  more  efficiently 
vaccination  has  been  performed,  as  shown  by  the  area  of  the  foveated  scars,  the 
more  secure  is  the  child  from  a  severe  attack  of  smallpox. 
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SCARLET  FEVER. 

Synonym. — Scarlatina. 

Introduction. — We  do  not  possess  such  cogent  evidence  of  the  antiquity  of 
scarlet  fever  as  of  smallpox,  measles,  and  diphtheria.  There  can,  however,  be 
hardly  any  doubt  that  the  disease  did  exist  many  centuries  ago,  but  that  it  was 
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confused  with  measles  on  the  one  hand,  and  diphtheria  and  various  forms  of  septic 
sore  throat  on  the  other.  Ingrassias  of  Palermo  described  in  1553,  under  the 
names  "  rossalia  "  and  "  rossania,"  an  epidemic  at  Naples,  which  was  distinguished 
by  him  from  measles,  and  may  well  have  been  scarlet  fever.  In  his  account  he 
makes  use  of  the  word  "  scarlatina,"  which  had  previously  been  employed  of  some 
disease  by  Lancellotti  in  1527.  After  the  time  of  Ingrassias  there  are  accounts 
by  several  writers  which  strongly  suggest  the  continued  prevalence  of  the  disease 
in  Europe.  Thus,  Sennert  of  Wittenberg  described  it  in  1619.  He  quotes 
Ingrassias,  but  prefers  to  connect  the  disease  with  measles.  Sydenham,  in  the 
middle  of  the  seventeenth  century,  was  the  first  writer,  so  far  as  is  known,  to 
make  use  of  the  term  "  scarlet  fever  "  (scarlatina  febris)  ;  yet  he  writes  of  it  as  if 
it  were  nothing  new,  and  Hirsch  was  of  the  opinion  that  probably  Sydenham 
was  not  the  first  to  use  the  term.  Even  then  it  was  some  time  before  the  distinct- 
ness of  the  disease  was  admitted  by  the  whole  faculty.  Morton,  for  instance, 
believed  it  to  be  a  variety  of  measles.  So  late  as  1859  diphtheria  was  not  separated 
from  scarlet  fever  in  the  Registrar -General's  Reports. 

Scarlet  fever  reached  the  American  colonies  probably  at  the  beginning  of  the 
eighteenth  century.  A  severe  epidemic  of  an  eruptive  anginous  fever,  described 
by  Douglass,  prevailed  in  New  England  during  the  years  1735  and  1736. 

^Etiology — Dissemination. — There  are  certainly  three  ways  by  which  the 
virus  of  scarlet  fever  may  be  disseminated  :  (1)  By  the  direct  transmission  from 
the  sick  to  the  healthy,  (2)  by  infected  fomites,  and  (3)  by  infected  milk. 

1.  The  disease  is  directly  disseminated  in  much  the  same  way  as  is  diphtheria, 
by  such  acts  as  kissing.  But  it  is  very  probable  that  the  virus  is  scattered  for 
a  short  distance  through  the  air  by  coughing  and  sneezing. 

2.  The  tendency,  nowadays,  is  to  minimize  the  importance  which  was  at  one 
time  attached  to  the  agency  of  infected  articles  in  the  dissemination  of  infectious 
diseases,  and  to  emphasize  that  of  the  living  person  who  is  either  suffering  or 
recovering  from  one  of  them.  But  in  the  case  of  scarlet  fever  there  is  a  considerable 
body  of  evidence  to  show  that  the  infection  may  be  harboured  in  clothing  and 
books,  and  on  eating  and  drinking  utensils  and  other  articles,  in  some  instances 
for  considerable  periods  of  time. 

3.  Lastly,  there  can  be  no  doubt  that  milk  is  occasionally  the  vehicle  of  dis- 
semination, and  in  the  case  of  a  milk  epidemic  the  question  arises,  Whence  has 
the  milk  been  infected  ?  In  some  instances  it  has  been  shown  that  the  source  of 
infection  has  been  human,  and  that  some  person  engaged  in  the  collection  or  dis- 
tribution of  the  milk  has  been  suffering  or  has  recently  recovered  from  scarlet 
fever.  In  others  it  is  believed  that  the  source  has  been  bovine,  and  the  con- 
tamination has  been  attributed  to  a  disease  of  the  cow  (bovine  scarlet  fever). 
This  belief  dates  from  Power's  investigations  in  1886  of  an  epidemic  in  which 
the  infected  milk  was  derived  from  certain  diseased  cows  at  Hendon.  The 
bovine  disease  was  general,  with  local  ulcerative  manifestations  in  the  udder. 
Lately  Savage  has  suggested  that  the  local  ulceration  of  the  udder  is  secondarily 
infected  from  a  human  source  with  the  virus  of  scarlet  fever,  and  therefore  that 
the  cow  acts  merely  as  a  passive  carrier  of  the  virus,  as  is  also  believed  to  be  the 
case  in  diphtheria. 

Variation  of  Virulence. — One  of  the  most  remarkable  features  of  scarlet  fever 
during  recent  years  is  the  reduction  in  the  mortality,  as  calculated  at  so  many 
deaths  for  so  many  persons  living.     Though  subject  to  considerable  variation, 
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the  annual  mortality  per  million  living  since  registration  of  deaths  was  established 
in  1838  was,  in  England  and  Wales,  only  twice  below  500  before  1883 — namely,  in 
1860  and  1861.  In  1863  it  reached  its  highest  point,  1,478.  It  was  1,418  in 
1864,  1,446  in  1870,  and  1,050  in  1874.  Since  that  date,  with  the  exception  of 
occasional  slight  rises,  it  has  been  steadily  falling.  From  1878  to  1886  there 
was  an  uninterrupted  decline  from  753  to  218.  The  most  notable  fall  was 
in  1884-85,  from  402  to  233.  Since  1884  the  mortality  has  never  been  so  high 
as  300.     The  lowest  point  reached  was  80,  in  1908. 

The  same  diminution  in  mortality  has  taken  place  in  Scotland  and  Ireland. 
The  cause  of  it  is  probably  complex  ;  but  an  important  factor  appears  to  be  a 
lowered  virulence,  as  shown  by  a  lessened  fatality  (case  mortality).  The  prevalence 
does  not  appear,  on  the  whole,  to  have  declined  to  any  considerable  extent.  Of 
recent  years  the  fatality  in  the  fever  hospitals  of  this  country  has  been  2  to  3  per 
cent. 

Distribution. — Scarlet  fever  is  a  disease  of  temperate  climates.  It  has  seldom 
gained  a  hold  upon  hot  countries.  To  India  it  has  been  introduced  from  time 
to  time  by  persons  coming  from  Europe,  but  has  very  seldom  spread  beyond 
the  coast  or  among  the  natives. 

Season. — In  the  United  Kingdom  it  is  more  prevalent  from  the  latter  part 
of  the  summer  to  the  beginning  of  the  winter.  The  maximum  number  of  cases 
occurs  in  October,  the  minimum  in  March  and  April. 

Age. — Most  of  the  patients  are  under  ten  years  of  age.  When  the  cases  are 
arranged  in  age  periods  of  five  years,  it  is  found  that  the  period  5  to  9  contains 
the  greatest  number.  The  disease  very  seldom  attacks  infants  under  one  year. 
At  all  ages  more  males  than  females  are  attacked. 

Sporadic  Cases. — It  frequently  happens  that  isolated  cases  of  scarlet  fever  occur, 
which  cannot  be  connected  either  with  previous  cases  or  infected  articles  ;  in 
fact,  cases  have  been  recorded  which  suggest  that  the  causal  organism,  whatever 
it  may  be,  may  remain  about  a  person's  fauces  or  nose  for  a  considerable  length 
of  time  before  it  is  roused  into  activity.  Thus,  of  two  children  in  a  certain  house, 
one  was  seized  with  scarlet  fever  and  was  removed  to  an  isolation  hospital,  and 
the  usual  disinfection  was  carried  out.  Five  weeks  later,  while  this  child  was 
still  in  hospital,  the  other  child,  a  boy  not  quite  two  years  of  age,  while  playing 
with  a  tin  whistle,  ran  against  a  wall  of  a  room  in  such  a  way  as  to  drive  one  end 
of  the  whistle  against  his  palate  so  that  a  wound  was  inflicted.  The  child  was 
at  once  taken  to  a  hospital,  which  was  some  way  off,  and  admitted.  The  wound 
was  sewn  up.  On  the  eighth  day  after  admission,  no  other  case  of  scarlet  fever 
having  occurred  in  the  ward,  the  child  developed  scarlet  fever.  The  wound  had 
not  healed  at  the  time.  It  is  suggested  that  the  infective  agent  was  deposited 
on  the  fauces  at  the  time  the  first  child  was  attacked  with  scarlet  fever,  but  that 
it  remained  inert  until  the  inflammation  set  up  by  the  wound  inflicted  five  weeks 
later  stirred  it  into  activity.  In  other  cases  children  of  the  well-to-do  classes 
have  been  known  to  develop  scarlet  fever  a  few  days  after  an  operation  on  the 
fauces,  such  as  the  removal  of  enlarged  tonsils,  under  circumstances  which  preclude 
all  supposition  that  they  received  the  infection  at  any  time  within  a  week  before 
the  operation. 

Return  Cases. — There  are  reasons  for  believing  that  the  virus  of  scarlet  fever 
is  highly  tenacious  of  life.  Not  only  have  we  the  evidence  of  its  remaining  active 
for  long  periods  on  infected  clothing,  as  has  already  been  mentioned,  but  every  now 
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and  then  we  meet  with  cases  in  which,  though  the  patient  has  apparently  quite 
recovered  from  an  attack  of  the  disease,  he  is  obviously  infectious.  In  some  cases 
it  is  not,  perhaps,  correct  to  say  that  the  patient  has  quite  recovered.  He 
may  have  been  left  with  some  slight,  seemingly  trivial,  inflammation,  especially 
of  the  fauces  or  nasal  passages.  But  in  some  there  is  no  such  sequel.  The  patients 
to  whom  I  refer,  whether  they  have  completely  recovered  or  not,  remain  infectious 
for  weeks  or  months,  as  is  shown  by  the  fact  that  they  infect  susceptible  persons 
who  are  brought  into  contact  with  them.  These  cases  have  been,  and  still  are, 
the  bugbear  of  fever  hospital  authorities.  The  secondary  cases  to  which  the 
apparently  recovered  infectious  case,  the  "  infecting  case,"  gives  rise  are  known 
technically  as  "  return  cases."  There  are  usually  infecting  cases  to  the  number 
of  about  4  per  cent,  amongst  the  patients  discharged  from  fever  hospitals.  But 
they  are  by  no  means  confined  to  these  institutions.  A  remarkable  case,  uncon- 
nected with  a  hospital,  which  came  under  the  notice  of  the  writer,  will  be  found 
recorded  in  the  Transactions  of  the  Epidemiological  Section  of  the  Royal  Society 
of  Medicine  (vol.  ii.,  p.  76). 

Carriers. — From  what  has  just  been  stated,  it  appears  that  there  are  scarlet 
fever  carriers,  just  as  there  are  diphtheria  and  typhoid  fever  carriers,  and  the 
scarlet  fever  is  more  mischievous  than  the  diphtheria  carrier. 

Incubation  Period. — This  may  be  as  short  as  twelve  hours.  Usually  it  is  two 
or  three  days.  For  the  reasons  given  above,  when  the  probability  of  the  virus 
lying  latent  on  the  fauces  was  being  considered,  it  is  difficult  to  fix  the  maximum 
incubation  period. 

Symptomatology. — For  the  purpose  of  description  cases  of  scarlet  fever  may 
be  divided  into  three  main  classes — the  simple  or  benign,  the  anginous,  and  the 
malignant.  Recently  it  has  become  the  fashion  to  apply  other  names  to  the 
two  last  of  these,  and  to  call  them  "  septic  "  and  "  toxic  "  scarlet  fever  respec- 
tively. Personally  I  think  the  old  names  are  the  best,  and  I  prefer  to  retain  them 
here.  They  are  purely  clinical  designations,  and  as  such  are  extremely  useful. 
They  beg  no  pathological  questions  as  do  the  words  "  septic  "  and  "  toxic."  More- 
over, the  term  "  septic  "  has  the  disadvantage  that  it  has  been  applied  to  scarlet 
fever  in  two  different  senses.  Some  writers  have  restricted  the  word  to  those 
cases  of  scarlet  fever  in  which  the  throat  symptoms  dominate  the  clinical  picture, 
the  old  "scarlatina  anginosa  "  ;  others  have  used  it  of  any  case  of  scarlet  fever  in 
which  there  is  a  septic  complication,  such  as  purulent  otitis  or  rhinitis,  irrespective 
of  the  prominence  of  the  faucial  symptoms. 

But  while  it  is  convenient  to  retain  the  three  main  classes,  it  must  not  be  for- 
gotten that  there  are  cases  intermediate  between  he  several  groups  ;  also  that  an 
anginous  case  may  present,  in  addition  to  its  own,  the  symptoms  which  are 
distinctive  of  the  malignant  variety,  and  that  a  case,  benign  for  the  first  two  or 
three  days,  may  gradually  acquire  anginous  characteristics.  It  is  rare,  however, 
for  a  benign  case  to  take  on  purely  malignant  features.  Whatever  form  the 
disease  ultimately  assumes,  the  initial  symptoms  are  fairly  constant,  although 
their  severity  varies  considerably. 

Onset.— Unlike  that  of  diphtheria,  the  onset  of  an  attack  of  scarlet  fever  is 
abrupt,  often  markedly  so.  The  initial  symptoms  are  vomiting,  headache,  and 
sore  throat.  The  child  looks  dull,  prefers  to  lie  down,  refuses  food,  but  may  be 
thirsty.  The  temperature  will  be  found  to  be  raised  and  the  pulse-rate  accelerated. 
The  skin  is  hot  and  the  cheeks  are  flushed.     The  rash  comes  out  in  twenty-four 
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to  forty-eight  hours,  but  may  appear  later,  up  to  the  fifth  or  sixth  day.  On  the 
other  hand,  it  may  be  amongst  the  earliest  signs  of  the  disease,  and  show  itself 
simultaneously  with  the  other  symptoms.  It  will  be  advantageous  to  say  a  few 
words  about  each  of  these  symptoms  separately. 

Vomiting. — In  the  average  case  of  the  present  day  the  patient  vomits  but  once 
or  twice.  Only  in  severe  cases  is  vomiting  repeated.  There  are,  however, 
mild  cases  in  which  the  vomiting  is  so  frequent  as  to  produce  alarming  collapse, 
from  which  the  child  quickly  rallies  as  soon  as  the  vomiting  has  ceased. 

The  lieadache,  mostly  frontal,  is  not  usually  severe.  Sore  throat  is  a  most 
variable  symptom,  being  in  some  cases  pronounced,  in  others  slight,  or  even 
wanting.  It  may  be  the  first  symptom  to  appear,  or  it  may  come  after  the 
headache  and  vomiting  and  pyrexia.  Its  severity  depends  upon  the  degree  of 
the  faucial  inflammation. 

The  temperature  rises  quickly,  but  is  seldom  very  high  for  the  first  few  hours. 

Pulse. — It  is  a  statement  common  to  many  writers,  that  the  pulse-rate  is  in 
scarlet  fever  increased  in  frequency  out  of  proportion  to  the  temperature.  But 
this  is  true  only  within  limits.  In  any  acute  infectious  disease  occurring  in  a  child 
the  pulse-rate  may  be  very  frequent  if  the  temperature  is  over  102°  F. ;  but  below 
that,  and  especially  when  the  temperature  is  little  above  the  normal,  it  is,  so  far 
as  my  experience  goes,  only  in  scarlet  fever  that  the  rate  is  higher  than  the  tem- 
perature would  lead  the  observer  to  expect. 

In  cases  of  any  severity  all  the  symptoms  mentioned  above  are  present ;  but 
in  mild  cases,  and  these  form  the  majority  at  the  present  time,  one  or  two  may 
be  absent,  especially  the  vomiting  and  sore  throat.  Very  exceptionally  are  there 
initial  symptoms  other  than  those  mentioned.  Occasionally  there  is  slight 
shivering,  but  a  marked  rigor  is  most  unusual.  Initial  convulsions  are  very  rare. 
I  have  only  once  seen  an  initial  rash,  and  that  was  urticarial. 

Rash. — The  rash  of  scarlet  fever  consists  of  two  elements  :  a  diffuse  uniform 
erythema,  upon  which  are  set,  close  together,  a  number  of  small  red  points,  which 
constitute  the  other  element  and  give  the  whole  rash  its  punctate  appearance. 
In  most  cases  the  punctate  character  is  evident  from  the  beginning,  but  in  not  a 
few  the  rash  is  not  punctate  for  the  first  day,  even  though  it  may  be  intense.  The 
puncta  are  really  minute  papules,  and  in  a  few  cases  they  are  palpable,  especially 
on  the  outer  surfaces  of  the  extremities.  The  fineness  of  the  punctation  depends 
upon  the  fineness  of  the  skin.  If  this  be  smooth  and  soft,  the  puncta  are  small 
and  cannot  be  felt ;  if  it  be  coarse,  they  are  larger  and  may  be  palpable.  The  rash 
disappears  on  pressure  ;  but  often  minute  petechia?  are  present,  especially  about 
the  root  of  the  neck  and  on  the  bends  of  the  elbows.  When  the  rash  is  very  intense 
the  skin  may  be  swollen.  Of  the  whole  rash,  the  proportions  which  are  borne  by 
the  uniform  erythema  and  the  puncta  vary  considerably  ;  but  if  one  of  the  elements 
is  absent  it  is  usually  the  uniform  erythema.  It  is  on  the  limbs,  and  especially 
the  legs,  that  the  rash  may  lack  the  punctate  feature. 

The  distribution  of  the  rash  is  as  follows  :  Trunk  and  limbs,  except  the  palms 
and  soles  ;  neck,  to  the  lower  border  of  the  jaw,  at  the  edge  of  which  it  merges  with 
the  flush  on  the  face.  From  the  neck,  posteriorly,  it  runs  in  a  narrow  band  up 
in  front  of  and  behind  the  ear  to  the  temple,  but  it  is  very  seldom  marked  in  these 
regions.     It  is  extremely  rare  to  see  it  on  the  face. 

In  some  cases  of  scarlatina  anginosa  the  rash  assumes  on  the  limbs,  and 
especially  about  the  extensor  surfaces  of  the  elbows  and  knees,  the  form  of  papules 
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and  macules,  somewhat  like  those  of  measles.  The  punctate  erythema  may  also 
be  present  in  these  situations,  but  usually  is  not.  This  morbilliform  erythema 
mav  in  rare  cases  invade  the  trunk  and  face,  but  on  the  trunk  the  punctate  erythema 
is  always  present  with  the  macules  and  papules.  The  morbilliform  may  appear 
after  the  punctate  erythema  has  vanished. 

In  most  cases  the  rash  comes  out  first  about  the  root  of  the  neck  and  on  the 
upper  part  of  the  chest,  but  it  quickly  spreads  to  the  rest  of  the  trunk  and  limbs. 
It  is  not,  however,  at  all  uncommon  for  it  to  appear  all  at  once  and  universally  over 
the  regions  which  are  usually  affected.  The  duration  of  the  rash  is  very  variable — 
from  a  few  hours  to  a  week  or  more.  Usually  it  is  about  three  days.  The  colour 
ranges  from  a  faint  pink  to  a  vivid  scarlet  red,  like  that  of  a  boiled  lobster.  The 
more  vivid,  the  more  lasting  it  is.  Generally  speaking  the  rash  is  most  intense 
and  enduring  in  the  anginous  form  of  the  disease  ;  but  it  is  by  no  means  uncommon 
to  see  quite  a  vivid  rash  in  the  mildest  of  cases. 

Not  always  does  the  rash  occupy  the  whole  of  the  trunk  and  limbs.  When 
limited,  it  is  usually  confined  to  the  trunk,  and  even  to  a  portion  of  it,  especially 
the  chest. 

?!  While  it  is  in  most  cases  uniformly  distributed,  its  intensity  may  vary  in 
different  localities.  But  though  it  may  thus  have  a  patchy  aspect,  the  patches 
of  greater  or  less  intensity  merge  gradually  into  one  another,  and  never 
have  an  abrupt  edge.  In  a  few  cases  the  patches  are  symmetrically  disposed. 
Occasionally  there  is  no  rash,  but  of  this  something  will  be  said  later. 

The  cheeks  may  be  deeply  flushed.  In  many  cases  the  skin  round  the  nose 
and  mouth  is  unusually  pale.  This  pallor  is  not  due  to  contrast  with  the  redness 
of  the  cheeks,  for  it  may  be  observed  for  some  time  after  the  flush  has  disappeared. 
It  seems  to  be  caused  by  a  local  contraction  of  the  arterioles.  Occasionally  an 
area  of  skin  to  which  constant  pressure  has  been  applied — as,  for  instance,  by  a 
garter — is  left  pale  and  unaffected  when  the  rash  comes  out.  Often,  too,  when 
one's  finger-nail  is  briskly  drawn  across  the  erythematous  skin,  a  white  streak 
appears  after  a  few  seconds,  and  stays  for  a  minute  or  two — a  condition  which  is 
the  opposite  to  that  known  as  the  tache  cerebrate.  Sometimes  in  the  centre  of  the 
white  streak  there  is  a  longitudinal  red  one,  or,  again,  the  ordinary  tache  cerebrate 
may  be  produced.  Unfortunately,  no  one  of  these  phenomena  is  of  any  use  in 
diagnosis,  for  they  may  be  set  up  on  almost  any  erythema,  and  sometimes  when 
there  is  no  erythema,  as  in  typhoid  fever. 

When  the  rash  is  intense,  miliaria  may  appear  in  large  numbers.  The  most 
common  seat  is  the  lower  part  of  the  abdomen  and  the  upper  part  of  the  thighs, 
hut  other  regions  of  the  body  may  be  affected. 

A  profuse  rash  will  cause  considerable  itching.  During  the  eruptive  stage  the 
skin  is  dry,  but  is  hot  to  the  touch  in  proportion  to  the  height  of  the  patient's 
temperature.  In  many  cases,  just  before  peeling  begins,  the  skin  becomes  harsh 
and  loses  its  natural  soft,  smooth  texture. 

Desquamation. — In  most  cases,  at  the  end  of  a  week  or  ten  days,  the  super- 
ficial layers  of  the  cuticle  begin  to  peel  off.  This  process  usually  starts  about  the 
root  of  the  neck  and  upper  part  of  the  chest  or  on  the  pubic  region.  The  peeling 
takes  one  of  three  forms,  of  which  the  most  common  is  that  known  as  "  pinhole  " 
or  "  ringed."  A  small  white  speck  or  dot  appears  on  the  skin.  This  consists  of 
the  loosened  horny  layer  which  is  on  the  summit  of  a  papilla,  and  is  in  process 
of  being  shed  in  consequence  of  wrinkling  due  to  changes  in  the  deeper  layers  of 
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the  skin.  Very  soon  this  little  area  of  horny  layer  breaks  off,  leaving  the  portion 
from  which  it  has  separated  as  a  free  edge  which  has  the  appearance  of  a  pinhole 
in  the  cuticle.  As  the  horny  layer  continues  to  peel  off,  the  edge  of  the  pinhole 
breaks  away,  and  so  the  hole  or  ring  grows  larger,  finally  merging  with  adjacent 
rings  to  form  irregular-shaped  figures,  and  the  pinhole  appearance  is  lost.  This 
form  of  desquamation  does  not  occur  on  the  face. 

Another  common  form  of  peeling  is  that  in  which  the  cuticle  separates  in  fine, 
branny  scales.  This  is  met  with  especially  in  infants,  and  in  any  case  where 
the  rash  has  been  slight. 

In  both  forms  little  tags  of  skin  at  the  roots  of  the  nails  are  commonly  to  be 
seen. 

In  the  third  variety  the  cuticle  comes  off  in  a  thick  layer  of  extensive  area. 
On  the  fingers  it  may  separate  in  the  shape,  as  it  were,  of  the  fingers  of  a  glove. 
The  skin  is  left  red  and  somewhat  tender.  Once  or  twice  I  have  seen  the  skin  raw 
and  bleeding,  but  such  a  condition  is  very  rare  in  scarlet  fever.  This  form  of  des- 
quamation is  met  with  only  in  severe  cases  with  an  intense  rash. 

As  a  rule  the  peeling  is  in  proportion  to  the  intensity  of  the  rash  and  the  pyrexia, 
but  not  constantly  so  ;  for  cases  without  any  rash  may  peel  well,  though  they  have 
usually  been  cases  with  considerable  fever.  On  the  other  hand,  occasionally,  a  case 
with  a  fairly  well  marked  rash  hardly  peels  at  all.  In  mild  cases  with  little  or  no 
rash  there  is  frequently  no  peeling.  Infants  under  one  year  seldom  peel  much, 
and  often  fail  to  do  so  entirely. 

The  process  of  desquamation  occupies  four  to  eight  weeks,  sometimes  longer. 
The  palms  and  soles  are  the  last  places  to  peel. 

In  severe  cases  there  may  be  considerable  loss  of  hair,  but  the  hair  grows  again 
when  the  patient  is  restored  to  health.  In  such  cases,  also,  an  atrophic  furrow 
may  form  across  the  nails.  I  have  never  known  the  nails  to  be  shed  as  a  result 
of  peeling. 

In  most  cases  the  tongue  quickly  becomes  covered  with  a  white  fur,  through 
which  the  swollen  papillae  protrude  as  red  points.  The  fur,  which  is  composed  partly 
of  epithelium,  separates,  in  one  case  in  patches,  in  another  in  longitudinal  streaks, 
leaving  the  tongue  raw.  The  appearance  of  the  raw,  red  tongue,  studded  with  the 
enlarged  papillae,  has  been  compared  to  that  of  a  strawberry  or  a  raspberry. 

The  bowels  are  usually  confined.  The  urine  is  diminished  in  quantity  and  high- 
coloured  in  severe  cases,  and  may  also  contain  a  trace  of  albumin.  In  mild  cases 
it  is  often  not  altered  from  the  normal.  The  blood  shows  the  leucocytosis  which  is 
commonly  met  with  in  most  of  the  acute  febrile  diseases. 

Forms  op  Scarlet  Fever. — In  an  average  case  of  benign  scarlet  fever  the  symp- 
toms are  all  of  moderate  or  slight  intensity.  The  tonsils  may  be  enlarged  by 
inflammation  ;  sometimes  the  mucous  membrane  of  the  whole  of  the  fauces  is 
moderately  inflamed.  A  few  patches  of  exudate  may  appear  on  the  tonsils,  or  even 
on  the  adjacent  part  of  the  palate,  and  slight  superficial  ulceration  may  result. 
The  temperature  may  quickly  reach  any  height  up  to  103°  F.,  but  seldom  remains 
high  for  any  length  of  time,  and  slowly  falls,  during  three  to  seven  days,  to  normal. 
With  the  fall  of  temperature  the  faucial  lesion  clears  up.  In  a  few  rare  cases  the 
temperature  falls  by  crisis  within  thirty-six  hours.  The  child  may  be  restless  and 
light-headed  for  a  night  or  two. 

In  the  very  mildest  cases  the  symptoms  may  be  so  trivial  as  almost  to  escape 
observation.     In  fact,  in  not  a  few  at  the  present  day,  especially  amongst  the 
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poorest  classes,  they  do  escape,  and  it  is  only  trie  occurrence  of  some  complication 
that  compels  attention.  It  is  chiefly  in  cases  of  this  description  that  there  is  little 
or  no  rash.  It  should  also  be  especially  noted  that  in  many  of  these  cases,  even 
when  the  rash  is  fairly  pronounced  and  there  is  fever,  the  fauces  are  absolutely 
normal,  and  there  is  little,  sometimes  no,  sore  throat. 

In  scarlatina  anginosa  the  initial  symptoms  are  as  a  rule  more  severe  than  in 
the  mild  form,  but  occasionally  a  case  is  met  with  which,  beginning  as  a  mild  case, 
gradually  becomes  worse,  so  that  at  the  end  of  a  week  all  the  symptoms  of  the 
anginous  form  are  present.  The  temperature  is  high,  and  the  patient  is  restless 
and  delirious.  The  most  characteristic  feature  is  that  to  which  this  form  owes  its 
name — viz.,  the  angina.  The  throat  is  extremely  painful,  so  that  the  child  refuses 
to  swallow.  The  fauces  rapidly  become  much  inflamed  and  swollen,  and  covered 
with  loose,  stringy  mucus  in  such  quantity  that  it  is  difficult  to  obtain  a  view  of 
the  mucous  membrane. 

In  the  most  severe  cases  the  oedema  is  followed  by  extensive  sloughing,  so  that 
one  or  both  tonsils,  the  uvula,  and  portions  of  the  palate  and  its  pillars,  may  dis- 
appear. The  writer  has  known  nearly  the  whole  of  the  soft  palate  with  its  pillars 
and  the  tonsils  to  slough  away.  Such  cases  are  usually  fatal  at  an  early  period,  but  if 
the  sloughing  has  not  been  too  deep  or  extensive  the  resulting  ulceration  slowly  heals, 
and  recovery  may  ultimately  ensue.  In  other  cases  the  cedema  is  not  so  extreme 
as  to  lead  to  extensive  sloughing.  Yellowish  or  greyish  patches  are  to  be  seen  on 
the  tonsils,  the  edge  of  the  pillars,  the  velum,  and  the  uvula,  and  especially  in  the 
angle  on  each  side  of  the  base  of  the  latter.  These  patches  may  consist  of  exudation 
only,  but  more  often  they  are  made  up  of  exudate  and  slough,  and  when  they 
separate  an  unhealthy-looking  ulcerated  surface  remains.  In  a  few  cases  an  oval 
greyish  patch,  occasionally  two  patches,  are  to  be  seen  on  one  or  both  of  the  anterior 
pillars  opposite  the  tonsil.  After  a  few  days  the  patch,  which  is  but  the  expres- 
sion of  a  slough,  comes  away  and  leaves  a  perforation.  My  belief  is  that  this  local 
slough  is  due  to  the  pressure  of  a  tonsil  enlarged  by  inflammation  on  an  cedematous 
anterior  pillar.  If  these  perforations  are  large  they  become  permanent ;  if  small, 
they  shrink  so  as  to  leave  no  trace. 

Usually  the  ulceration  is  confined  to  the  parts  which  have  sloughed,  but  occa- 
sionally, instead  of  remaining  localized  and  healing,  it  spreads  over  the  rest  of  the 
palate  to  the  pharynx  and  posterior  nares,  and  even  to  the  larynx,  which  is  invaded 
in  ten  to  fourteen  days  from  the  beginning  of  the  attack.  When  the  sloughing  and 
ulceration  of  the  fauces  are  deep,  profuse  and  even  fatal  haemorrhage  may  take 
place  from  a  large  (but  not  necessarily  one  of  the  largest)  bloodvessel  of  the  neck. 
There  is  nearly  always  a  discharge  from  the  nose.  At  first  it  is  thin  and  watery, 
but  it  soon  becomes  purulent.  The  nostrils  and  upper  lip  become  excoriated. 
The  cervical  glands  are  invariably  enlarged  and  painful.  They  are  moderately 
hard,  and  become  matted  together.  Often  they  suppurate.  In  severe  cases,  not 
only  are  the  glands  inflamed,  but  also  the  surrounding  cellular  tissue  and  the  over- 
lying skin.  There  results  a  dusky  red,  brawny  swelling,  exquisitely  painful,  stretch- 
ing from  ear  to  ear  beneath  the  chin  and  filling  up  the  front  of  the  neck.  This  is 
what  is  known  as  "  bull-neck,"  and  is  similar  to  the  condition  termed  "  angina 
Ludovici."  The  skin  and  subcutaneous  tissue  slough,  and  an  extensive  ulcerated 
surface  is  exposed,  in  which  the  muscles,  nerves,  and  bloodvessels,  can  be  seen  as  it 
were  dissected  out.  But  sometimes  even  these  structures  are  involved  in  the 
gangrenous  process,  and  serious  haemorrhage  may  take  place. 
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The  rash  in  cases  of  scarlatina  anginosa  is  not  necessarily  vivid  or  enduring. 
If  it  has  come  out  early,  it  is  usually  gone  by  the  fifth  or  sixth  day,  but  its 
appearance  may  be  delayed  till  the  fifth  or  sixth  day.  Besides  the  usual 
punctate  erythema,  there  is  not  infrequently  present  a  rash  which  consists  of 
macules  and  papules,  discrete  or  confluent.  This  rash  commonly  appears  after 
the  punctate  erythema  has  faded,  but  may  come  out  quite  early  and  accompany 
the  ordinary  scarlatiniform  exanthema.  This  papular  and  macular  erythema 
is  in  most  cases  confined  to  the  extensor  surfaces  of  the  limbs,  and  especially 
to  the  joints,  but  the  forehead  and  cheeks  may  be  affected.  Very  seldom  is 
the  trunk  involved.  The  rash  may  persist  for  several  days.  Occasionally,  in 
addition  to  the  papules  and  macules,  patches  of  erythema  marginatum  may  be 
seen  on  the  extremities.  These  rashes  are  probably  of  septic  origin.  They  occur 
in  other  septic  diseases  than  scarlet  fever.  In  scarlet  fever  the  septic  focus  is  the 
faucial  ulceration. 

In  scarlatina  anginosa  the  temperature  remains  elevated,  more  or  less,  till  the 
faucial  lesion  begins  to  heal — that  is,  for  three  to  six  weeks.  The  temperature  does 
not  stay  at  the  same  level,  but  jumps  irregularly  up  and  down. 

At  the  present  day  anginous  scarlet  fever  furnishes  most  of  the  fatal  cases. 
Death  may  take  place  at  any  time  from  the  end  of  a  week  to  the  sixth  or  seventh 
week,  and  is  due  to  septicaemia  or  some  complication.  In  cases  in  which  death 
comes  late,  emaciation,  at  times  extreme,  occurs.  The  pulse-rate  usually  remains 
frequent.  Diarrhoea  and  vomiting  may  be  present.  The  angles  of  the  mouth  are 
often  ulcerated.  If  recovery  ensue,  lines  radiating  from  the  mouth  may  be  left, 
and  these,  combined  with  the  scars  resulting  from  the  faucial  ulceration,  and  per- 
haps also  the  perforations  mentioned  above,  may  give  rise  to  a  suspicion  of  previous 
syphilis.  In  rare  cases  ulceration  takes  place  round  the  anus.  In  this  variety  of 
scarlet  fever  complications  are  common. 

In  malignant  scarlet  fever  the  symptoms  are  severe  from  the  onset.     There  are 
frequent  vomiting,  a  much  increased  pulse-rate,  considerable  elevation  of  tem- 
perature, dyspnoea,  prostration,  and  muscular  tremor  and  subsultus.     In  young 
children  the  dyspnoea  takes  the  form  of  hurried,  in  older  children  of  deep,  sighing 
respiration.     Yet  little  can  be  found  amiss  with  the  lungs.     The  rash,  which  is 
seldom  delayed  beyond  the  second  day,  may  or  may  not  be  profuse.     After  a  day 
or  two  it  is  usually  inclined  to  be  purplish  instead  of  brick-red  in  colour,  and  the 
ears,  nose,  lips,  fingers,  and  toes,  are  cyanotic.    At  first  the  face  presents  a  yellowish, 
waxy  appearance,  but  later  this  is  lost  in  the  dusky  hue  induced  by  the  failure  of 
the  heart.      The  faucial  lesion  seldom  consists  of  more  than  a  moderate  general 
inflammation,  sometimes  with  some  swelling,  altogether  out  of  proportion  to  the 
severity  of  the  febrile  symptoms.     At  first  the  pulse  is  full  and  bounding,  but  it 
loses  this  character  after  a  day  or  two,  and  becomes  small,  feeble,  and  running. 
The  tongue  is  dry  and  brown,  and  sordes  collect  about  the  gums  and  lips.    For  the 
first  day  or  so  the  patient  is  delirious ;  then  he  becomes  comatose,  and  passes  his 
excreta  involuntarily.     Young  and  weakly  children  seldom  live  beyond  three  days ; 
older  and  robust  children  may  live  for  four  or  five.     In  children  the  event  is 
invariably   fatal.      Fortunately,  at   the  present  time  malignant   scarlet  fever  is 
uncommon.     Occasionally  the  symptoms  of  this  form  of  the  disease  are  met  with 
in  scarlatina  anginosa. 

One  or  two  other  varieties  require  mention.     Now  and  then  a  case  of  scarlet 
fever,  in  which  there  is  little  faucial  inflammation,  instead  of  resolving  at  the  end 


INFECTIOUS  DISEASES  1009 

of  a  week  or  ten  days,  will  continue  for  three,  four,  or  five  weeks.  During  this 
period  the  temperature  remains  moderately  elevated,  and  the  chart  resembles  that 
of  typhoid  fever.  The  inflammation  of  the  fauces  clears  up,  and  there  is  no  com- 
plication to  account  for  the  continued  pyrexia.  One  is  inclined  to  suspect  con- 
current typhoid  fever,  but  the  writer  has  seen  cases  in  which  the  blood-serum 
has  failed  to  agglutinate  both  typhoid  and  paratyphoid  bacilli,  and  in  one  case 
which  was  fatal  there  were  no  intestinal  lesions.  This  variety  is  usually  known  as 
scarlet  fever  of  the  typhoid  form. 

Some  writers  have  separated  scarlatina  sine  erwptione  as  a  distinct  form,  but  as 
a  matter  of  fact  the  rash  may  be  wanting  in  every  variety  of  the  disease.  Absence 
of  rash  is  most  common  in  the  mildest  form,  but  it  must  not  be  forgotten  that  it 
may  occur  in  cases,  even  severe  cases,  of  scarlatina  anginosa,  and  also  in  malignant 
scarlet  fever.  In  the  last  variety,  however,  absence  of  the  eruption  is  most  probably 
due  to  the  death  of  the  patient  before  the  rash  has  had  time  to  come  out. 

The  so-called  surgical  scarlet  fever  is  merely  scarlet  fever  occurring  in  a  patient 
who  is  the  subject  of  a  wound  which  has  been  inflicted  either  purposely  by  a  surgeon 
or  accidentally.  The  symptoms  are  just  the  same  as  in  those  cases  in  which  there 
is  no  wound,  and  I  have  never  seen  a  case  which  bore  out  the  suggestion  that  the 
specific  infection  gained  an  entrance  through  the  wound.  Such  a  case,  however, 
has  been  recorded  by  Claude  Ker.  Nor  have  I  met  with  any  evidence  that  con- 
vinced me  that  children  who  were  the  subjects  of  wounds  were  more  prone  to  catch 
scarlet  fever  than  those  who  were  suffering  from  other  illnesses,  with  the  possible 
exception  of  burns  and  scalds.  These  cases  form  a  somewhat  high  proportion  of 
the  cases  of  wounds  which  contract  scarlet  fever.  Moreover,  the  rash  of  this 
disease  nearly  always  comes  out  within  three  days  of  the  infliction  of  the  burn, 
so  that  there  would  appear  to  be  some  connection  between  scarlet  fever  and 
burns  and  scalds.  It  may,  however,  be  only  a  question  of  the  frequency  of  the 
incidence  of  these  accidents  and  of  this  disease  upon  certain  ages. 

Complications. — Though  the  table  of  complications  of  scarlet  fever  published 
in  the  Medical  Supplement  to  the  Annual  Reports  of  the  Metropolitan  Asylums 
Board  contains  some  twenty-five  items,  yet  only  five  of  them  can  be  said  to  be  at 
all  common.  During  the  ten  years  1900-1909,  153,607  cases  of  scarlet  fever  were 
treated  in  the  hospitals  of  the  Board.  Of  these,  20,349,  or  13-1  per  cent.,  developed 
otitis ;  15,363,  or  9-9  per  cent.,  albuminuria  not  definitely  due  to  nephritis  ;  12,449, 
or  8-1  per  cent.,  adenitis,  simple  or  suppurating  ;  7,209,  or  4-6  per  cent.,  nephritis  ; 
and  5,599,  or  3-5  per  cent.,  rheumatism.  Secondary  tonsillitis,  ulcerative  stoma- 
titis, and  a  relapse,  occurred  in  about  1  or  2  per  cent,  of  the  cases. 

Otitis.— This  complication  is  found  most  often  in  an  attack  of  scarlet  fever  of 
the  anginous  form.  Usually  it  arises  in  the  first  week  or  two,  but  may  appear  for 
the  first  time  during  convalescence.  The  middle  ear  is  most  frequently  attacked. 
The  first  symptom  is  usually  a  clear,  watery  discharge,  but  this  may  be  preceded 
for  a  day  or  two  by  earache  and  moderate  pyrexia,  or  in  an  infant  by  crying  and 
restlessness.  At  first  the  discharge  is  not  profuse,  but  it  increases  in  quantity  in 
two  or  three  days,  and  becomes  muco-purulent.  Under  treatment  it  may  clear  up 
in  a  few  days,  but  in  not  a  few  cases  it  proves  very  intractable,  and  yields  only 
after  careful  and  prolonged  attention. 

It  is  hardly  necessary  in  this  place  to  do  more  than  mention  the  fact  that  otitis 
ffledia,  especially  if  protracted,  may  lead  to  mastoid  abscess,  necrosis  of  some 
portion  of  the  temporal  bone,  destruction  of  the  ossicles,  facial  paralysis,  menin- 
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gitis,  cerebral  abscess,  sinus  thrombosis,  or  pyaemia.  As  a  rule  these  grave  com- 
plications do  not  arise  till  several  weeks  or  months  have  elapsed,  but  I  have  known 
a  cerebral  abscess  to  occur  within  six  weeks  of  the  beginning  of  otitis,  and  most 
extensive  inflammation  of  the  mastoid  and  petrous  portions  of  the  temporal  bone, 
with  purulent  infiltration,  within  ten  days  of  the  onset  of  a  severe  attack  of  scarlet 
fever.  It  is  seldom  that  noticeable,  permanent  deafness  results  when  the  middle 
ear  alone  is  affected.  In  the  rare  cases  of  total  loss  of  hearing  there  have  been 
reasons  for  supposing  that  the  internal  ear  was  also  involved. 

The  albuminuria  of  the  Asylums  Board's  statistics  includes  every  case,  from 
one  in  which  the  albuminuria  occurs  once  only  to  those  in  which  it  lasts  for  several 
days.  In  none  of  them  has  there  been  any  other  sign  of  nephritis.  I  am  of  the 
opinion,  however,  that  not  a  few  cases  which  are  returned  as  albuminuria  are  in 
reality  cases  of  very  slight  nephritis.  An  albuminuria  beginning  towards  the  end 
of  the  third  week,  and  running  on  for  a  week  or  ten  days,  should  always  be  regarded 
with  suspicion,  for  that  is  particularly  the  period  during  which  the  common  form 
of  post-scarlatinal  nephritis  occurs. 

The  albuminuria  of  the  febrile  stage  is  seldom  of  importance.  At  the  same 
time  it  should  be  noted  that  early  albuminuria  may  be  one  of  the  indications — 
perhaps  the  only  one — of  a  latent  nephritis,  as  will  be  shown  presently. 

Nephritis. — Though  inflammation  of  the  kidneys  is  intimately  associated  with 
scarlet  fever,  not  only  in  the  professional,  but  also  in  the  lay  mind,  it  will  be  seen 
from  the  figures  quoted  above  that  it  does  not  frequently  follow  an  attack  of  the 
fever.  The  figures,  however,  refer  only  to  the  last  ten  years,  and  during  that 
period  scarlet  fever  has  been  of  exceptional  mildness — at  any  rate  in  London. 
As  with  most  of  the  complications,  nephritis  is  associated  more  with  severe  than 
with  slight  attacks.  Hence  its  comparative  infrequency  of  late  years.  But  it 
used  to  be  more  frequent,  and  it  has  occurred  in  as  many  as  17  per  cent, 
of  the  cases  during  one  year.  But  while  nephritis  more  often  follows  severe  than 
mild  attacks  of  scarlet  fever,  it  certainly  does  at  times  supervene  upon  attacks 
that  are  so  slight  as  to  be  regarded  as  trivial.  Not  infrequently  an  attack 
of  scarlet  fever  occurring  in  a  child  of  the  poorer  classes  has  been  brought 
to  light  by  the  onset  of  nephritis  two  or  three  weeks  later.  No  age  or  sex 
is  exempt  from  this  complication  ;  but  it  is  somewhat  more  frequent  in  males 
and  in  children  of  five  to  ten  years  of  age.  It  is  prone  to  run  in  families,  so  that 
if  several  members  of  a  family  suffer  from  scarlet  fever,  and  one  undergoes  an  attack 
of  nephritis,  so  also  will  the  others. 

There  are  more  forms  than  one  of  nephritis  associated  with  scarlet  fever.  A 
broad  division  can,  in  the  first  place,  be  drawn  between  the  usual  form  which 
comes  on  two  or  three  weeks  after,  and  that  which  occurs  during  the  attack  of 
the  fever.  The  latter  variety  is  not  common.  It  occurs  in  very  severe  cases  of 
scarlatina  anginosa  in  which  there  are  considerable  cervical  cellulitis  and  adenitis. 
The  only  signs  of  the  renal  complication  are,  save  in  rare  instances,  albuminuria 
and  a  diminished  excretion,  though  seldom  marked  suppression,  of  urine.  There 
is  no  hsematuria.  As  the  child  is  very  seriously  ill  from  the  affection  of  the  fauces, 
the  symptoms  due  to  nephritis  are  masked  or  are  attributed  to  other  causes. 
These  cases  are  usually  fatal,  and  it  is  only  by  an  autopsy  that  the  nephritis  is 
discovered.  The  kidneys  are  very  large,  engorged  with  blood,  speckled  with  small 
haemorrhages,  especially  in  the  cortex,  and  show  diffuse  parenchymatous  %  and 
interstitial  inflammation.     Kidneys  such  as  these  may  be  found  associated  with 
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septicaemia  due  to  various  causes,  and  the  nephritis  now  described  is  caused 
not  so  much  by  the  scarlet  fever  as  by  the  septicaemia  which  depends  upon  the 
faucial  ulceration. 

But  it  is  different  with  that  form  of  nephritis  which  is  post-scarlatinal.  Though 
not  so  frequent  as  is  usually  supposed,  yet  it  is  frequent  enough  to  be  set  down 
as  the  characteristic  sequel  of  scarlet  fever.  And  as  it  is  different  in  its  clinical 
manifestations,  so  it  would  appear  to  be  different  in  its  pathology  from  the  early 
nephritis  just  mentioned.  It  must  be  attributed  to  the  specific  virus  of  scarlet 
fever,  whatever  that  may  be.  Its  clinical  manifestations,  however,  are  not  uniform. 
Two  main  forms  are  met  with  ;  the  one  begins  suddenly,  the  other  insidiously. 
Each  arises  at  about  the  same  period — namely,  towards  the  end  of  the  third  or 
during  the  fourth  week,  occasionally  considerably  earlier  or  later. 

In  the  cases  which  begin  suddenly  the  patient  may  have  gone  to  bed  over- 
night feeling  well,  and  the  urine  last  voided  may  have  been  quite  normal.  He 
awakes  the  next  morning  with  a  headache  and  feeling  sick,  and  may  actually 
vomit.  He  looks  pale  and  has  no  appetite.  The  urine  passed  during  the  night 
or  the  first  thing  in  the  morning  is  found  to  contain  a  considerable  quantity  of 
blood,  so  as  to  have  a  red  or  brownish-red  hue,  and  to  deposit  a  chocolate 
coloured  sediment,  in  which  blood-cells  and  casts  can  be  found  on  microscopical 
examination.  Thus,  within  a  few  hours  the  patient  may  have  passed  from  a  state 
of  comparative  health  to  one  of  acute  nephritis.  I  have,  indeed,  more  than  once 
known  the  onset  of  the  renal  trouble  to  be  so  abrupt  that  the  very  minute  at  which 
it  occurred  could  be  stated.  A  patient,  whose  urine  last  voided  was  quite  clear, 
has  been  seized  with  a  rigor  while  up  and  about,  and  the  urine  passed  next  after 
the  attack  of  shivering  has  been  full  of  blood.  Besides  the  symptoms  already 
mentioned,  there  is  often  a  rise  of  temperature  for  a  few  hours. 

In  hospital  practice,  when  a  patient  exhibits  these  symptoms,  he  is  confined 
to  bed  and  placed  upon  appropriate  diet  and  treatment.  In  the  vast  majority 
of  cases  the  subsequent  course  of  the  nephritis  is  as  follows  :  The  urine  is  at  first 
somewhat  diminished  in  quantity,  and  for  a  week  or  two  the  amount  of  blood  and 
albumin  remains  stationary.  Then  gradually  the  blood  diminishes,  and  finally 
disappears,  and  albumin  alone  can  be  detected.  The  quantity  of  urine  increases, 
and  may  after  three  or  four  weeks  be  greater  than  normal,  to  become  normal 
again  later.  The  albumin  meanwhile  also  lessens,  and  in  its  turn  disappears,  as 
do  the  casts.  There  is  not  infrequently,  even  in  cases  in  which  no  other  com- 
plication exists,  irregular  pyrexia,  and  the  temperature  chart  may  resemble  that 
of  pyaemia.  But  in  not  a  few  cases  there  is  hardly  any  elevation  of  temperature 
horn  beginning  to  end.  The  patient  quickly  becomes  anaemic,  and  remains  so 
for  some  time  after  the  heematuria  has  passed  off.  If  hematuria  persists  he  may 
be  extremely  anaemic.  Dropsy  is  very  rarely  to  be  seen.  Occasionally  there  is 
a  little  puffiness  about  the  eyes  or  oedema  of  the  lumbar  region.  Usually  the  bowels 
are  confined. 

In  that  form  of  nephritis  in  which  the  onset  is  insidious,  the  earliest  sign  is  a 
trace  of  albumin  in  the  urine,  detected  at  the  usual  period — the  end  of  the  third 
or  beginning  of  the  fourth  week.  The  amount  of  albumin  remains  stationary 
for  some  days,  or  increases  slightly  day  by  day.  Then  blood  appears,  at  first 
in  small  quantity,  to  increase  later,  till  the  appearance  of  the  urine  is  exactly 
that  of  the  form  of  nephritis,  which  begins  suddenly.  At  this  stage  the  patient 
may  complain  of  headache,  there  may  be  irregular  pyrexia,  and,  in  short,  that 
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condition  is  reached,  after  several  days,  which  in  the  abrupt  form  is  present  in 
a  few  hours  or  a  day  or  two.  Cases  with  an  insidious  are  less  common  than  those 
with  an  acute  onset. 

Provided  that  there  are  no  other  complications,  the  duration  of  an  attack  of 
nephritis  is  about  seven  weeks.  The  insidious  cases  are  usually  the  most  pro- 
tracted. On  the  other  hand,  a  patient  in  whom  the  onset  is  extremely  acute  may  be 
well,  so  far  as  the  nephritis  is  concerned,  in  ten  days. 

It  has  been  already  mentioned  that  albuminuria  setting  in  towards  the  end  of  the 
third  week  is  always  to  be  looked  upon  with  suspicion.  Occasionally  cases  occur 
in  which  there  is  constant  though  slight  albuminuria,  lasting  for  one  to  three 
weeks  from  the  end  of  the  third  week,  without  blood,  with  little  if  any  alteration 
in  the  quantity  of  the  urine,  with  only  a  rare  cast,  and  with  no  constitutional 
symptoms  save  slight  lassitude  and  loss  of  appetite.  Such  cases  are  to  be 
regarded  as  instances  of  nephritis,  with  a  lesion  of  the  kidneys  which  may  be 
described  as  gross.  Not  only  is  the  time  of  the  occurrence  of  the  albuminuria 
highly  suggestive,  but  I  have  met  with  cases  in  which,  while  one  or  two  members 
of  a  family  have  suffered  from  well-marked  nephritis,  another  has  shown  albuminuria 
only. 

So  far  I  have  been  writing  of  nephritis  as  it  is  ordinarily  met  with.  A  few 
words  must  be  said  concerning  certain  symptoms  which  are  not  very  common, 
though  they  are  to  be  attributed  to  uterference  with  the  functions  of  the  kidneys. 
Some  patients  become  drowsy,  and  even  comatose,  a  state  which  is  usually  asso- 
ciated with  scantiness  of  urine,  and  is  to  be  regarded  with  apprehension.  In 
others  convulsions  occur.  They  begin  with  twitching  of  the  facial  muscles, 
and  the  movements  may  be  limited  to  them.  But  not  infrequently  other  muscles 
are  successively  involved  till  the  patient  is  in  a  state  of  universal  clonic  spasm. 
He  is  then  nearly  always  unconscious.  The  condition  is  a  most  alarming  one  to 
witness,  but  as  a  rule  the  patients  recover.  There  is  no  sign  by  which  it  can  be 
predicted  that  a  given  case  of  nephritis  will  be  the  subject  of  convulsions.  They 
most  often  arise  entirely  without  warning  in  mild  cases  in  which  the  daily  amount 
of  urine  is  normal,  or  even  above  normal. 

It  has  been  said  above,  that  dropsy  is  very  rarely  seen  in  hospital  cases.  The 
same  remark  is  true  of  cases  treated  at  home.  But  when  the  attack  of  scarlet  fever 
and  the  onset  of  nephritis  have  been  overlooked,  the  most  extensive  anasarca 
may  be  seen.  I  have,  however,  once  or  twice  witnessed  severe  dropsy  in  a  patient 
who  had  been  under  close  medical  observation  and  care  from  the  very  beginning. 

Occasionally  symptoms  suggestive  of  acute  meningitis  supervene  during  the 
course  of  nephritis.  In  an  infant  whose  urine  it  is  difficult  to  collect  for  examina- 
tion, meningitis  may  be  erroneously  diagnosed,  and  nephritis  overlooked,  especially 
if  otitis  happens  to  be  present. 

About  half  the  cases  of  nephritis  are  accompanied  by  another  complication, 
such  as  otitis,  adenitis,  and  secondary  inflammation  of  the  fauces.  Not  more 
than  8  per  cent,  of  renal  cases  are  fatal,  and  death  is  usually  due  to  some  inter- 
current affection,  as  pneumonia.  Very  rarely  does  the  disease  become  chronic ; 
when  it  does,  small,  granular,  red  kidneys  are  the  result. 

Of  adenitis  little  need  be  said.  The  glands  involved  are  nearly  always  those 
of  the  neck.  Usually  the  inflammation  comes  on  during,  or  soon  after,  the  acute 
stage  of  an  attack  of  anginous  scarlet  fever.  But  the  complication  is  not  infre- 
quently met  with  in  mild  cases  and  during  convalescence. 
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The  connection  between  scarlet  fever  and  arthritis,  the  so-called  scarlatinal 
rheumatism,  has  long  been  known.  Now,  there  are  certainly  three  conditions  in 
which  the  joints  may  be  involved  in  scarlet  fever.  The  first,  and  by  far  the  most 
common,  is  the  ordinary  rheumatism.  The  second  is  an  acute,  suppurative, 
arthritis  which  is  part  of  a  pyaemia.  The  third  is  also  a  suppurative  inflammation, 
but  there  is  no  evidence  of  general  pyaemia.  Usually  one,  but  occasionally  two, 
of  the  large  joints,  are  affected,  and  recovery  ensues.  In  the  first  and  second 
varieties  there  is  multiple  arthritis,  and  the  pysemic  form  is  very  fatal.  All  forms 
of  arthritis  are  prone  to  occur  more  often  in  the  anginous  variety  of  scarlet  fever 
than  in  any  other. 

Rheumatism  usually  sets  in  as  the  attack  of  scarlet  fever  is  passing  off — that 
is,  at  the  end  of  the  first  or  during  the  second  week.  It  attacks  most  commonly 
children  over  eight  years  of  age.  Those  who  have  suffered  from  rheumatism  or 
chorea  at  any  time  previously  are  liable  to  an  attack  of  rheumatism  when 
suffering  from  scarlet  fever.  The  joints  most  often  involved  are  those  of  the 
hands  and  wrists,  but  any  other  joint  may  be  affected.  Rarely  is  the  swelling 
extensive.  The  pain  and  swelling  shift  from  one  joint  to  another.  There  is 
moderate  pyrexia.  An  attack  lasts  from  two  or  three  days  to  a  week.  A  slight 
relapse  is  met  with  now  and  again.  It  is  seldom  that  any  lesion  of  the  heart  is 
to  be  detected  while  the  patient  remains  in  hospital  (six  to  eight  weeks).  But 
Poynton  has  advanced  reasons  for  believing  that  the  cardiac  lesions  may  show 
themselves  later,  after  the  patient  has  left  the  fever  hospital,  and  therefore  that 
scarlatinal  rheumatism  is  a  cause  of  chronic  heart  disease  in  more  cases  than  has 
usually  been  supposed. 

Secondary  rashes  are  not  uncommon.  They  are  most  often  met  with  in  cases 
of  scarlatina  anginosa  after  the  proper  rash  has  disappeared,  but  occasionally 
the  two  are  concomitant.  The  usual  form  has  been  described  already,  but 
sometimes  the  form  assumed  is  that  of  an  urticaria  or  a  uniform  punctate 
erythema.  In  a  few  instances  these  rashes  are  found  after  mild  attacks  of  scarlet 
fever. 

Children  are  prone  to  be  affected  during  convalescence  with  eczema.  The 
junction  of  the  ear  with  the  head  is  the  most  common  site.  Impetigo  about  the 
nose  and  ears  is  also  not  infrequent ;  and  many  patients  suffer  from  troublesome 


A  slight  degree  of  ulcerative  stomatitis  will  be  found  in  many  cases  of  scarlatina 
anginosa.  But  occasionally  during  convalescence,  from  not  only  this  but  also 
the  milder  forms  of  the  disease,  the  mouth  becomes  inflamed  and  ulcerated.  If 
the  affection  of  the  mouth  supervenes  early  upon  a  severe  attack  of  scarlet  fever, 
it  may  become  serious.  A  number  of  small  ulcers  rapidly  appear  on  the  buccal 
mucous  membrane  and  the  tongue.  By  coalescence  they  become  large  and  ser- 
piginous. The  gums  are  swollen  and  ulcerated,  and  the  lips,  especially  the  lower, 
swollen  and  fissured.  There  is  a  profuse  flow  of  saliva,  and  a  highly  foetid  odour 
exhales  from  the  mouth.  There  are  febrile  symptoms,  the  child  wastes,  and  is 
troubled  with  vomiting,  and  death  from  septicemia  may  result.  In  rare  cases 
cancrum  oris  supervenes  on  the  stomatitis.     Ulcerative  stomatitis  is  a  communicable 


Tonsillitis  during  convalescence  is  seldom  more  than  slight,  but  inasmuch 
as  diphtheria  occasionally  attacks  children  who  are  recovering  from  scarlet  fever, 
especially  if  the  disease  happens  to  be  prevalent,  it  is  advisable  to  examine  bacterio- 
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logically  every  case  of  secondary  tonsillitis,  in  order  that  the  graver  disease  may 
be  detected  and  treated  early. 

Another  not  uncommon  secondary  throat  affection  is  retropharyngeal  abscess. 

Occasionally  slight  vaginitis  with  a  whitish  discharge  occurs  during  con- 
valescence. It  yields  readily  to  simple  treatment,  and  is  not  due  to  the 
gonococcus. 

Rhinitis  must  be  specially  mentioned  :  though  hardly  to  be  termed  a  compli- 
cation, it  is  of  importance  because  it  is  believed  to  be  a  means  of  the  continuance 
of  infection.  While  it  most  often  follows  severe,  it  is  not  infrequently  found  after 
mild,  attacks  of  scarlet  fever.  The  discharge  from  the  nose  is  watery  and  not 
excessive.  It  is  often  accompanied  by  the  formation  of  small  superficial  ulcers  on, 
or  just  within,  the  anterior  nares.  It  is  often  resistant  to  treatment  and  prone 
to  recur.  Occasionally  a  discharge  from  the  nose  appears  to  be  kept  up  by  the 
presence  of  adenoids,  which  an  attack  of  scarlet  fever  may  bring  into  existence. 
The  diphtheria  bacillus  is  another  cause  of  rhinorrhcea. 

Amongst  complications  which  are  more  or  less  rare  may  be  mentioned  acute 
bronchitis,  met  with  almost  solely  in  children  of  one  or  two  years  of  age ;  con- 
junctivitis and  other  ocular  lesions,  including  dacryocystitis ;  acute  pneumonia, 
endo-  and  pericarditis  (apart  from  rheumatism),  chorea,  peritonitis  (occurring 
during  nephritis),  and  jaundice. 

Relapses — that  is  to  say,  the  recurrence  of  the  symptoms  of  an  attack  of  scarlet 
fever  before  the  patient  has  recovered  from  the  primary  attack- — occur  in  less 
than  1  per  cent,  of  the  cases.     Second  attacks  are  occasionally  met  with. 

Mokbid  Anatomy. — There  is  little  to  be  seen  in  post-mortem  examinations 
of  cases  of  scarlet  fever  besides  what  has  been  observed  or  diagnosed  during  life. 
In  cases  fatal  during  the  febrile  stage  the  blood  coagulates  slowly  and  imperfectly. 
There  is  evidence  of  increased  activity  of  the  lymphoid  tissue  throughout  the 
body,  shown  by  enlargement  of  many  of  the  lymphatic  glands  and  prominence  of 
the  Peyer's  patches  and  solitary  follicles  in  the  intestines.  The  rash,  unless  it 
has  been  petechial,  disappears  at  death.  In  malignant  cases,  beyond  engorge- 
ment with  blood  and  moderate  enlargement  of  the  tonsils,  the  fauces  may  not 
present  any  deviation  from  their  normal  aspect.  Microscopical  examination  of 
the  skin  reveals  marked  dilatation  of  the  blood  and  lymphatic  vessels  of  the  upper 
part  of  the  corium,  especially  in  the  papillae.  The  bloodvessels  are  full  of  leucocytes, 
which  can  also  be  seen  without  and  around  the  vessels  and  in  the  spaces  between 
the  cells  of  the  epidermis.  There  is  slight  proliferation  of  the  cells  of  the  rete 
Malpighii  and  swelling  of  those  above  them.  Similar  changes  are  to  be  seen  in 
the  mucous  membranes  of  the  tongue,  mouth,  palate,  and  pharynx. 

The  kidneys  during  the  eruptive  stage  are  usually  normal  to  the  naked  eye, 
though  the  microscope  may  show  cloudy  swelling  of  the  epithelium  and  slight  in- 
flammatory changes.  The  changes  found  in  the  acute  nephritis  of  this  stage  have 
been  mentioned  previously.  If  death  occurs  early  during  an  attack  of  the  ordinary 
post-scarlatinal  nephritis,  the  kidneys  are  usually  found  to  be  enlarged,  and  to 
have  a  coarse,  mottled  appearance  on  section.  There  is  cellular  infiltration, 
especially  of  the  cortical  portion  of  the  organs.  The  glomeruli  are  not  necessarily 
affected,  and  glomerulitis  is  not  a  characteristic  of  scarlatinal  nephritis.  The 
inflammatory  lesions  may  be  unequally  spread  through  the  kidney. 

The  heart  shows  interstitial  myocarditis  with  fatty  degeneration  of  the  muscle 
fibres.     The  liver  cells  may  also  be  in  a  state  of  fatty  degeneration. 
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Pathology. — In  spite  of  the  large  amount  of  investigation  which  has  been 
undertaken  with  the  object  of  finding  out  the  cause,  bacterial  or  protozoic,  of 
scarlet  fever,  it  cannot  be  stated  that  a  satisfactory  result  has  been  attained. 
Streptococci  can  usually  be  obtained  from  the  fauces  and  from  suppurative 
complications,  and  in  many  cases  from  the  blood.  One  of  the  most  frequent 
of  these  cocci  is  the  Streptococcus  conglomeratus  of  Kurth,  the  Streptococcus  scarla- 
tina of  Klein  and  Mervyn  Gordon.  This  organism  derives  its  name  from  the  fact 
that  when  grown  in  broth  it  forms  conglomerate  masses  at  the  bottom  of  the  vessel. 
But  the  general  opinion  is  that  this  organism  is  not  the  real  cause  of  the  disease. 
Scarlet  fever  does  not  readily,  if  at  all,  attack  animals.  Griinbaum  in  1904,  and 
Landsteiner,  Levaditi,  and  Prasek  in  1911,  seem  to  have  succeeded  in  a  few  in- 
stances in  infecting  chimpanzees  by  smearing  the  animals'  fauces  with  exudation 
obtained  from  the  fauces  of,  or  by  subcutaneously  injecting  defibrinated  blood  from, 
cases  of  scarlet  fever.  Monkeys  of  a  lower  order  than  the  chimpanzee  did  not 
appear  to  be  capable  of  infection  even  by  these  methods.  Stickler  in  1883  gave 
scarlet  fever  to  himself  and  a  few  healthy  children  by  inoculation  with  blood  and 
oral  and  faucial  mucus  from  cases  of  scarlet  fever.  All  these  observations,  how- 
ever, throw  little  light  on  the  cause  of  the  disease.  On  the  other  hand,  Gabrit- 
schewsky  claims  to  have  succeeded  in  preparing  a  vaccine  against  scarlet  fever  by 
using  cultures  of  a  streptococcus  obtained  from  a  human  being  ill  of  that  disease. 
In  some  instances  vaccination  with  his  virus  produced  the  symptoms  of  a  slight 
attack  of  scarlet  fever.  But  further  evidence  is  required  before  a  just  judgment 
can  be  pronounced  on  Gabritschewsky's  work.  Pursuing  investigation  in  another 
direction,  Mallory  a  few  years  ago  described  certain  bodies  which,  he  stated, 
are  to  be  found  in  the  skin  in  cases  of  scarlet  fever,  and  suggested  that  they  are 
protozoa  and  the  long-sought-for  cause  of  the  disease.  These  bodies  are  of  two 
kinds — the  granular  and  the  radiate.  In  size  they  vary  from  2/j.  to  7/t,  but  are 
occasionally  larger.  The  granular  bodies  somewhat  resemble  amcebae  in  appear- 
ance, and  contain  one  or  more  small  vacuoles.  The  radiate  bodies  consist  of  a 
central  spherical  body,  surrounded,  as  seen  in  optical  section,  by  ten  to  eighteen 
narrow  segments.  Occasionally  the  segments  are  seen  free  from  the  central  body 
and  one  another.  These  bodies  are  found  in  the  lymph  vessels  of  the  corium  just 
below  the  epidermis,  between  the  epithelial  cells  of  the  epidermis,  and  in  vacuoles 
in  the  cells.  Duval  observed  the  bodies  in  the  fluid  of  vesicles  artificially  pro- 
duced on  the  skin  of  five  cases  of  scarlet  fever. 

From  all  that  has  just  been  stated,  it  is  evident  that  we  are  far  from  a  knowledge 
of  the  true  cause  of  scarlet  fever.  And  certain  experiments  on  complement  devia- 
tion carried  out  by  Karl  and  Jessie  Koessler  seem  to  indicate  that  the  serum  of 
scarlet  fever  patients  contains  specific  antibodies  for  an  unknown  virus,  which  would 
appear  to  be  present  especially  in  the  lymph  glands  of  the  neck. 

Diagnosis. — The  diagnosis  of  scarlet  fever  may  be  conveniently  considered 
under  three  heads  :  (1)  Difficulties  met  with  on  account  of  the  sore  throat ;  (2)  diffi- 
culties on  account  of  the  rash  ;  and  (3)  difficulties  connected  with  desquamation. 

1.  Sore  Throat. — The  patient  may  be  seen  before  the  rash  has  come  out,  or  may 
be  a  case  of  scarlet  fever  without  a  rash,  and  then  the  differentiation  from  diphtheria, 
tonsillitis,  and  other  forms  of  faucial  inflammation  is  often  far  from  easy.  The 
appearance  of  the  rash  is  seldom  delayed  beyond  the  second  day.  The  early 
symptoms  which  are  suggestive  of  scarlet  fever  are — Sore  throat,  vomiting,  head- 
ache, circum-oral  pallor,  enlargement  of  the  filiform  papillse  of  the  tongue,  and,  if 
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the  temperature  is  not  very  high,  an  increase  in  the  frequency  of  the  pulse-rate  out 
of  proportion  to  the  temperature.  But  not  even  the  combination  of  all  these 
circumstances  is  conclusive,  unless  there  is  also  a  definite  history  of  exposure  to 
infection. 

For  the  points  which  distinguish  severe  cases  of  scarlet  fever  without  a  rash 
from  diphtheria  and  from  septic  inflammation  of  the  fauces,  an  affection  which 
closely  resembles  the  anginous  form  of  scarlet  fever,  the  reader  is  referred  to  tie 
section  on  Diphtheria.  But  he  should  be  warned  never  to  omit  to  examine  a  case  of 
sore  throat  for  a  rash.  I  have  repeatedly  known  cases  of  scarlet  fever  diagnosed 
as  diphtheria  simply  because  a  rash  has  not  been  looked  for. 

2.  The  Rash. — Cases  in  which  a  punctate  erythema  is  the  only  evidence  of 
scarlet  fever  are  extremely  rare.  Such  an  erythema,  present  with  no  other  sign, 
may  be  caused  by  an  enema  of  hard,  yellow  soap  and  by  certain  drugs,  especially 
belladonna  and  quinine,  less  often  by  the  salicylic  compounds,  opium  and  morphia, 
chloral  hydrate,  chloralamide,  and  iodide  of  potassium.  Very  occasionally  there  is 
pyrexia  with  the  erythema,  due  to  the  causes  just  enumerated  ;  but  not  infrequently 
the  punctate  erythema  is  accompanied  by  some  other  form  of  erythema,  such  as 
papules  and  macules,  and  the  face  may  be  affected,  a  fact  which  negatives  scarlet 
fever.  An  attack  of  measles  and  of  chicken-pox  may  be  heralded  by  a  punctate 
rash,  for  an  account  of  which  the  sections  on  those  diseases  must  be  consulted. 

Septic  rashes  are  seldom  scarlatiniform  ;  the  most  common  variety  is  a  macular 
rash  most  profuse  on  the  limbs,  especially  the  extensor  surfaces. 

A  transient  erythema,  often  met  with  in  infants,  is  a  frequent  source  of  error. 
This  rash  is  not  only  fleeting,  but  is  patchy  and  very  seldom  punctate.  The  child 
may  have  vomited  and  be  feverish,  but  there  is  no  faucial  lesion. 

Becurrent  scarlatiniform  erythema  is  difficult  to  distinguish  from  scarlet  fever, 
especially  at  the  first  attack.  There  may  be  vomiting,  sore  throat,  and  pyrexia. 
But  the  rash,  though  not  infrequently  punctate,  is  prone  to  be  patchy  and  to  be 
confined  to  the  trunk.  It  usually  remains  out  longer  than  the  rash  of  scarlet  fever. 
Feeling  takes  place  early,  in  the  form  of  thin  flakes  ;  but  in  some  cases  the  skin 
presents  a  curious  network  of  fine  cracks.  Sometimes  after  desquamation  patches 
of  red  skin,  having  a  greasy,  glistening  appearance,  remain.  Cases  of  this  disease 
are  very  likely  to  be  set  down  as  second,  third,  and  even  fourth  attacks  of  scarlet 
fever.  It  is  not  an  infectious  disease.  The  infectious  disease  most  often  mistaken 
for  scarlet  fever  is  rubella.  Fortunately  it  is  not  always  prevalent.  The  diagnosis 
is  discussed  in  the  section  dealing  with  it.  In  the  year  1907  rubella  was  epidemic 
in  London  during  the  spring  and  early  summer,  and  the  disease  headed  the  list  of 
cases  sent  to  the  Asylums  Board's  Hospitals  in  mistake  for  scarlet  fever. 

3.  Desquamation. — Errors  under  this  head  are  due  to  two  misbeliefs  :  the  one 
is  that  every  case  of  scarlet  fever  peels,  and  the  other  is  that  every  child  found  to 
be  peeling  must  necessarily  have  recently  undergone  an  attack  of  scarlet  fever.  But 
every  case  of  scarlet  fever  does  not  peel,  and  in  the  paragraph  on  this  subject 
it  is  pointed  out  under  what  circumstances  peeling  is  likely  to  be  absent. 
On  the  other  hand,  any  erythema  or  dermatitis  may  be  followed  by  desquamation 
more  or  less  pronounced.  I  have  seen  cases  of  measles,  rubella,  serum  rash,  and 
septic  rash  followed  by  profuse  desquamation,  which  in  some  of  the  cases  has  been 
of  the  "  pinhole "  variety  already  described.  Hence,  not  even  "  pinhole " 
desquamation  is  diagnostic.  But  this  form  of  peeling  is  much  more  common 
after  scarlet  fever  than  after  any  other  erythema,  and  desquamation  following  a 
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week  or  two  after  an  attack  of  vomiting  and  sore  throat  can  hardly  be  due  to  any 
other  disease  than  scarlet  fever.  The  occurrence  of  rheumatism,  otitis  media, 
rhinitis,  or  late  nephritis,  would  clinch  the  diagnosis  in  a  doubtful  case. 

Prognosis. — In  benign  cases  this  is  almost  invariably  favourable.  In  anginous 
cases  it  depends  upon  the  age  of  the  patient  and  the  severity  of  the  faucial  lesion. 
The  younger  the  child  the  more  guarded  should  be  the  prognosis.  Complications 
are  to  be  expected  most  in  the  class  of  anginous  cases.  Malignant  scarlet  fever  is 
always  fatal  in  children.  A  continued  high  temperature  (over  103°  F.),  repeated 
vomiting,  a  pulse-rate  of  over  150  a  minute  for  more  than  two  days,  rapid  wasting, 
are  all  bad  signs.  Extensive  cervical  cellulitis  and  the  onset  of  laryngeal  symptoms 
must  always  be  regarded  with  anxiety.  The  majority  of  cases  complicated  in 
these  ways  are  fatal.  Cases  of  scarlatina  anginosa,  in  which,  though  the  tempera- 
ture has  fallen  to  and  remained  at  normal,  yet  the  pulse-rate  is  persistently  over 
130,  the  faucial  lesion  is  slow  to  heal,  and  the  patient  wastes,  are  very  liable  after 
all  to  end  fatally,  sometimes  in  consequence  of  the  supervention  of  some 
complication. 

Post-scarlatinal  nephritis  is  seldom  fatal.  Rarely  even  does  it  become  chronic. 
Drowsiness  and  coma  are  the  most  unfavourable  symptoms. 

Rheumatism  is  seldom  severe  in  children,  and  is  apt  to  be  overlooked  ;  hence 
cardiac  implication,  especially  endocardial,  may  escape  observation.  It  is  highly 
probable  that  permanent  impairment  of  the  heart  is  more  frequent  after  scarlatinal 
rheumatism  than  is  generally  supposed. 

Treatment. — The  patient  should  be  confined  to  bed,  and  placed  upon  a  milk 
and  farinaceous  diet,  which  should  be  continued  till  three  or  four  days  after  the 
temperature  has  settled  to  normal.  Then  the  diet  should  be  changed  and  gradually 
increased,  till,  by  the  end  of  three  weeks,  the  patient  is  taking  his  usual  food.  He 
may  be  allowed  to  sit  up  in  blankets  or  in  a  dressing-gown  when  his  diet  is  first 
changed.  At  the  end  of  a  fortnight  or  three  weeks,  if  the  weather  be  favourable, 
he  may  be  permitted  to  go  out  of  doors. 

Pyrexia  is  best  treated  by  sponging  with  water  at  85°  to  90°  F.  every  three  or 
four  hours.  If  this  measure  has  no  effect,  resort  should  be  had  to  the  wet  pack, 
for  which  the  sheets  should  be  wrung  out  of  water  at  60°  to  70°  F.  The  packs 
should  be  applied  for  fifteen  to  thirty  minutes  every  four  hours.  Warm  baths  are 
also  useful,  especially  for  older  children.  Antipyretic  drugs,  at  one  time  much 
in  vogue,  may  be  tried  if  these  methods  fail ;  of  these  acetanilide  (antifebrin),  in  2  to 
5  grain  doses,  is  the  best.  Any  one  of  the  measures  just  mentioned  will  be  found 
heneficial  for  delirium,  which  is  seldom  met  with  apart  from  pyrexia.  Chloral 
hydrate  and  potassium  bromide  are  also  useful  for  this  condition.  For  frequent 
vomiting  peptonized  milk,  albumin-water,  or  rectal  feeding,  are  beneficial. 

The  treatment  of  the  faucial  lesion  depends  upon  its  extent.  If  it  be  limited, 
the  most  efficacious  is  swabbing  every  two  to  four  hours  with  solution  of  perchloride 
of  mercury  1  in  1,000  to  2,000,  or  with  medicinal  izal,  pure  or  diluted,  or  with 
carbolic  acid,  1  in  10  to  20.  But  if  the  lesion  is  very  extensive  or  severe,  with 
much  secretion,  careful  flushing  of  the  fauces  and  nasal  passages  with  warm  water, 
or  a  saturated  solution  of  boracic  acid,  or  the  alkaline  solution  of  which  the  formula 
is  given  in  the  chapter  on  diphtheria,  is  the  best  treatment.  Flushing  or  irrigation 
is  most  safely  and  easily  performed  with  a  douche  can  (placed  1J  to  2  feet  above 
the  child's  head),  tube  and  nozzle.     The  latter  should  be  short,  so  that  its  insertion 
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between  the  teeth  shall  not  do  any  damage  to  the  palate.  A  ball  syringe  may  also 
be  used  for  this  purpose.  When  the  inflammation  has  subsided,  one  of  the  local 
applications  mentioned  above  should  be  used  for  the  ulcerated  surface. 

The  treatment  of  the  complications  of  scarlet  fever  calls  for  no  special  notice. 
For  rheumatism,  confinement  to  bed,  a  milk  diet,  and  salicylate  of  sodium  or  aspirin 
are  recommended.  Earache,  which  seldom  persists  after  otorrhcea  has  commenced, 
will  be  relieved  by  puncture  of  the  membrana  tympani  if  it  be  bulging,  or  by  the 
instillation  of  two  or  three  drops  of  warm  laudanum  into  the  ear.  In  respect  of 
nephritis  the  essential  point  is  to  detect  and  treat  it  early.  Hence  the  urine  should 
be  examined  for  albumin  at  least  every  other  day,  and  at  the  first  appearance  of 
albumin  or  blood  the  patient  should  be  kept  in  bed  and  his  diet  limited  to  milk. 
A  saline  purge  should  also  be  administered.  The  treatment  is  the  same  as  is 
employed  in  acute  nephritis  generally.  In  cases  in  which  albuminuria  persists, 
the  patient  should  not  be  confined  to  bed  nor  restricted  to  a  milk  diet  for  too  long 
a  period.  Such  cases  will  recover  more  speedily  if  allowed  up  and  permitted  to 
have  a  more  generous  diet. 

Cases  with  severe  faucial  inflammation  and  with  various  inflammatory,  and 
especially  suppurative,  complications  have  been  treated  with  anti-streptococcic 
serum  or  with  strepto-  or  staphylococcic  vaccines,  stock  or  autogenous.  Though 
I  have  had  under  my  observation  a  number  of  cases  treated  by  these  methods, 
in  my  experience  their  action  is  uncertain. 

An  essential  factor  in  the  successful  treatment  of  a  severe  case  of  scarlet 
fever  is  the  careful  devotion  of  the  nurse.  Her  object  should  be  to  prevent  the 
accumulation  of  the  discharges,  to  keep  the  cavities  of  the  mouth  and  nose  clean, 
and  to  see  that  the  patient  takes  ample  nourishment  and  obtains  sufficient 
sleep. 

In  the  malignant  form  an  effort  should  be  made  to  save  the  patient  by  the  free 
use  of  stimulants,  especially  strychnine  by  hypodermic  injection  ;  but  the  outlook 
in  these  cases  is  always  gloomy. 

It  is  impossible  to  be  quite  certain  how  long  any  individual  case  of  scarlet  fever 
will  remain  infectious.  But,  generally,  it  may  be  stated  that  most  are  free  from 
infection  at  the  end  of  six  weeks.  Many  mild  and  uncomplicated  cases  are  free 
much  earlier.  For  some  years  past  I  have  been  discharging  from  hospital  nearly 
all  such  cases  at  the  end  of  four  weeks,  while  they  were  still  desquamating.  The 
evidence  goes  to  show  that  by  this  time  the  desquamating  cuticle  has  ceased 
to  be  infectious,  if  it  ever  has  been  so.  Most  authorities  are  of  the  opinion  that 
in  those  patients  who  become  carriers  the  infection  persists  in  the  fauces  and 
nasal  passages,  and  the  recurrence  of  inflammation  of  these  regions,  however  slight, 
is  prone  to  revive  the  infectivity  of  the  patient.  Hence  cases  of  persistent 
rhinorrhcea  and  relapsing  tonsillitis  and  faucial  catarrh  should  always  be  looked 
upon  with  great  suspicion  from  this  point  of  view.  Such  cases  should  not  be 
regarded  as  free  from  infection  till  they  are  well,  or  till  the  end  of  twelve 
weeks  if  treatment  has  failed  to  cure  them.  No  case  of  any  sort  should  be  dis- 
charged straight  from  the  scarlet  fever  wards,  but  should  be  placed  for  a  day  or  two, 
before  it  leaves  the  hospital,  in  a  ward  which  has  not  been  occupied  by  infectious 
patients.  Precautions  should  be  taken  to  prevent  the  patient  from  being 
placed  in  circumstances  which  are  likely  to  favour  the  recurrence  of  catarrh  of 
the  throat  and  nose.  For  instance,  it  is  most  undesirable  to  give  him  a  warm 
bath  in  cold  weather  immediately  before  he  is  to  leave  the  hospital.     It  is  also 
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inadvisable  to  allow  a  child  who  has  just  recovered  from  an  attack  of  scarlet  fever 
to  sleep  with  children  who  have  not  had  the  disease,  for  at  least  a  fortnight  after 
being  released  from  isolation. 
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CHICKENPOX. 

Synonyms. — Varicella  ;  Glass  pock. 

Introduction. — So  closely  in  some  instances  does  chickenpox  resemble  small- 
pox that  it  is  not  surprising  that  the  two  diseases  were  not  clearly  distinguished 
from  one  another  till  a  comparatively  recent  date.  Hints  of  the  existence  of 
chickenpox  nearly  a  thousand  years  ago  are  to  be  found  in  Ehazes.  Towards  the 
end  of  the  sixteenth  century  it  seems  to  have  been  described  by  Vidius  under  the 
name  "  crystalli  "  or  "  variola;  crystalline."  The  designation  "  chickenpox  "  was 
first  employed  by  Morton  in  1694,  and  "  varicella  "  by  Vogel  in  1764.  But  none 
of  these  writers  drew  any  distinction  between  chickenpox  and  smallpox.  While 
Fuller,  in  1730,  appears  to  have  been  aware  of  their  essential  difference,  to  Heberden 
must  be  given  the  credit  of  having,  in  1767,  insisted  upon  their  separation.  In 
spite  of  his  teaching,  however,  the  claims  of  chickenpox  to  separate  recognition 
were  contested  with  some  force  by  more  than  one  well-known  writer  for  upwards 
of  another  century. 
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^Etiology.  Chickenpox  owes  any  importance  it  possesses  to  the  readiness 
with  which  it  is  confused  with  smallpox.  It  is  an  extremely  mild,  even  a  trivial 
affection  ;  and  fortunately  so,  for  it  is  very  prevalent  all  over  the  globe,  and  highly 
infectious.  Of  no  disease,  except  smallpox,  is  the  infection  more  easily  carried 
by  third  persons  or  infected  articles.  The  writer  has  frequently  met  with  instances  of 
these  modes  of  dissemination.  The  infection  is  chiefly  spread,  however,  by  children 
who  are  actually  suffering  from  the  disease.  As  it  is  not  fatal,  there  is  little 
statistical  evidence  of  the  extent  of  its  prevalence.  The  most  complete  records 
with  which  I  am  acquainted  are  those  published  by  the  London  County  Council 
in  the  Annual  Report  of  the  Medical  Officer  for  1902.  In  consequence  of  the 
prevalence  of  smallpox  during  that  year,  chickenpox  was  made  a  notifiable  disease 
in  London  from  February  7,  1902,  to  January  6,  1903.  During  that  period  of 
eleven  months  25,009  cases  were  notified,  which  gave  an  attack-rate  of  5-9  per 
1,000  living.  Probably  there  were  between  27,000  and  28,000  cases  during  the 
whole  year.  The  disease  was  especially  prevalent  from  the  end  of  May  to  the 
middle  of  July,  and  during  November  and  December.  The  month  of  least  prevalence 
was  September.  Of  these  25,009  cases  24,132  were  under  fifteen,  and  of  these 
22,748  were  under  ten.  No  fewer  than  2,451  were  under  one,  a  high  incidence 
compared  with  what  obtains  in  scarlet  fever  and  diphtheria.  The  figures  show 
that  males  are  rather  more  liable  to  attack  than  females. 

Incubation  Period. — I  have  never  known  this  to  be  shorter  than  twelve  or 
longer  than  twenty-two  days. 

Symptomatology — In  the  vast  majority  of  cases  the  eruption  is  the  first 
sign.  But  occasionally,  even  in  children,  for  a  day  or  two  before  this 
there  may  be  slight  pyrexia,  and  the  child  seems  out  of  sorts.  It  is  by  no  means 
uncommon  to  find  an  erythema  heralding  the  proper  eruption  by  a  few  hours. 
Usually  this  erythema  is  bright  red,  as  often  punctate  as  not,  uniformly  distributed 
over,  and  almost  limited  to,  the  trunk,  but  occasionally  overflowing  on  to  the 
adjacent  parts  of  the  limbs.  Very  rarely  does  the  erythema  take  the  form  of 
urticaria,  or  a  patchy  or  macular  rash.  I  have  never  known  the  initial  symptoms 
in  children  to  be  at  all  comparable  to  those  of  smallpox.  Once  out  of  about  1,000 
cases  I  have  seen  an  attack  begin  with  a  rigor,  and  two  or  three  times  with  vomiting. 
Occasionally  the  outcrop  of  the  characteristic  eruption  is  preceded  by  itching. 

The  Rash. — The  eruption  most  often  comes  out  first  somewhere  on  the  trunk.  In 
the  course  of  a  day  or  two  the  face  and  scalp  are  affected,  and  then  the  limbs.  But 
the  eruption  may  appear  first  on  the  face.  It  has  not  the  orderly  invasion  of  that 
of  smallpox.  If  the  eruption  is  at  all  copious,  it  comes  out  in  successive  crops 
during  several  days.  Very  rarely  it  makes  its  first  appearance  on  the  palate  or 
pharynx.  The  number  of  pocks  is  very  variable,  from  three  or  four  up  to  hundreds. 
An  average  case  will  have  twenty  or  thirty.  Occasionally  the  eruption  invades 
the  mucous  membranes,  especially  of  the  fauces,  rarely  the  mouth,  tongue,  epiglottis, 
larynx,  conjunctiva,  and  prepuce. 

The  distribution  of  the  eruption  is  important,  because  of  the  aid  it  affords  in 
the  diagnosis  from  smallpox.  The  trunk  is  most  affected,  especially  the  back, 
then  the  face  and  scalp,  and  lastly  the  extremities,  and  of  these  the  proximal 
rather  than  the  distal  portions.  Though  in  some  cases  the  eruption  is  scattered 
fairly  evenly  over  the  limbs,  yet  even  then  the  distal  parts  are  not  more  affected 
than  the  proximal. 

The  pocks  appear  first  as  small  pink  spots,  two  or  three  lines  in  diameter,  and 
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delible  on  pressure.  They  quickly  become  papular,  and  then  vesicular.  In 
some  cases  the  vesicular  stage  is  reached  so  quickly  that  no  macular  or  papular 
stage  is  seen.  The  fully  developed  vesicles  are  mostly  hemispherical  and  superficial. 
There  is  no  inflamed  base,  though  not  infrequently  a  slight  erythematous  areola 
surrounds  many  of  them.  On  the  thighs,  buttocks,  and  groins,  less  often  on  other 
regions,  a  few  oval  vesicles  may  be  seen.  The  vesicles  present  a  pearly  appearance, 
are  not  depressed  in  the  centre,  and  collapse  entirely  on  being  pricked  in  one  place. 
The  contents  consist  of  slightly  opalescent  fluid.  In  the  early  stage  they  may 
look  just  like  drops  of  water  on  the  skin.  After  a  day  or  two  the  vesicles  begin 
to  dry  up.  The  process  of  desiccation  starts  in  the  centre,  and  a  yellowish-brown 
scab  forms,  which  soon  falls  off,  leaving  either  no  trace  or  a  slight  pink  stain, 
which  disappears  after  a  short  time.  Usually  the  whole  process  from  the  appear- 
ance of  the  macule  to  the  shedding  of  the  scab  occupies  ten  or  twelve  days,  but 
it  may  take  as  long  as  three  or  four  weeks. 

Not  infrequently,  before  desiccation  occurs,  some  of  the  vesicles  flatten  out 
and  increase  in  diameter  till  they  attain  nearly  twice  their  original  size.  Their 
edges  are  then  irregular  and  crenated,  and  the  contents  semipurulent.  Inflam- 
mation may  take  place  beneath  them,  and  the  resulting  scabs  contain  the  remains 
of  the  epithelium  involved,  and  a  slightly  depressed  round  scar  is  left.  Interspersed 
amongst  the  fully  developed  vesicles  are  to  be  seen  a  good  many  abortive  ones, 
small  red  spots  and  papules,  some  of  which  are  surmounted  by  an  imperfect 
vesicle.  Inasmuch  as  the  eruption  comes  out  in  crops,  pocks  in  every  stage  of 
development  may  be  found  in  equal  numbers  over  quite  a  limited  area  of  skin, 
papules,  vesicles,  pustules,  scabs,  and  abortive  lesions.  On  a  mucous  membrane 
a  perfect  vesicle  is  rarely  met  with,  because  the  upper  layers  of  epithelium,  which 
are  being  raised  by  the  exudation  of  serum  to  form  the  wall  of  the  vesicle, 
quickly  rupture,  and  a  small  whitish  or  grey  spot,  surrounded  by  a  red  areola, 
remains. 

The  eruption  is  accompanied  by  itching,  which  in  a  few  instances  is  almost 
intolerable,  especially  during  the  scabbing  stage  ;  and  the  pocks  will  be  scratched 
even  to  the  extent  of  causing  a  little  bleeding. 

The  temperature  in  varicella  is  very  variable.  Usually  it  rises  a  few  degrees 
while  the  eruption  is  coming  out,  and  may  reach  a  height  of  105°  F.  It  may  rise 
and  fall  with  every  fresh  crop  of  spots,  or  if  the  eruption  is  profuse  and  comes  out 
rapidly,  it  may  be  continuously  raised  for  several  days.  Occasionally,  even  when 
there  are  many  pocks,  there  is  hardly  any  pyrexia.  It  is  unusual  for  the  tempera- 
ture to  rise  above  a  degree  or  so  when  the  eruption  is  very  scanty.  The  pulse- 
rate  follows  the  temperature.  In  two  or  three  cases  in  which  the  eruption  has 
been  very  profuse  and  has  come  out  rapidly,  the  writer  has  known  the  respiration- 
rate  to  be  considerably  increased,  and  has  observed  signs  of  slight  bronchial  catarrh. 
One  child  under  his  care,  in  whom  the  eruption  was  exceptionally  profuse,  but 
was  otherwise  normal,  was  seriously  ill  for  three  or  four  days.  But  in  most  cases 
the  constitutional  symptoms  are  trivial. 

Varieties. — Chickenpox  seldom  departs  from  the  form  described  above.  Still, 
m  rare  instances  the  vesicles  become  confluent,  especially  on  the  trunk  and  limbs. 
Still  more  rarely  the  confluent  vesicles  pustulate,  and  there  is  septic  absorption 
from  the  pustules  with  secondary  fever,  as  in  smallpox.  Another  rare  form  is 
varicella  bullosa.  In  this  large  blebs  form  rapidly  round,  possibly  from  the 
vesicles.    They    may   attain    a    size    of    several    inches    in   diameter,   and   then 
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have  an  irregular  roundish  shape,  are  flat,  and  contain  a  slightly  turbid  fluid. 
Their  rupture  reveals  a  painful  excoriated  surface.  In  infants  the  constitutional 
symptoms  are  severe,  and  the  case  may  terminate  fatally.  Hemorrhagic  varicella 
is  very  rare.  In  it  haemorrhages  into  the  skin  and  subcutaneous  tissues  and  from 
various  mucous  surfaces  supervene  during  the  course  of  an  ordinary  attack,  and 
death  ensues  from  exhaustion.  Sometimes  an  attack  of  chickenpox  is  modified 
in  that  while  there  are  a  considerable  number  of  papules,  no  perfect  vesicles  are 
formed. 

Complications. — These  are  uncommon.  I  have  three  times  known  symptoms 
of  laryngeal  obstruction  to  arise  during  the  eruptive  stage.  Two  of  the  patients 
recovered,  one  after  intubation.  The  third,  an  infant  of  ten  months,  died  from 
broncho-pneumonia  after  tracheotomy.  At  the  autopsy  no  trace  of  any  vesicle 
could  be  seen  in  the  larynx.  But  in  another  case  I  saw  a  vesicle  on  the 
epiglottis  during  life. 

In  infants  difficulty  in  micturition  may  be  caused  by  oedema  due  to  pocks 
upon  the  prepuce  or  the  inner  surfaces  of  the  labia  majora.  If  pocks  occur  on 
the  eyelid,  especially  the  conjunctival  surface,  inflammation  of  the  lid  and  con- 
junctiva may  supervene,  and  in  a  few  instances  gangrene  of  the  lid  has  followed. 

Secondary  infection  of  the  vesicles  may  lead  to  very  troublesome  impetigo, 
especially  on  the  scalp. 

Occasionally  the  skin  round  and  beneath  a  pock  becomes  acutely  inflamed, 
the  vesicle  enlarges  and  pustulates,  and  haemorrhage  may  take  place  into  it.  After 
a  few  days  a  thick  dark  brown  or  black  crust,  of  the  size  of  a  sixpenny  to  a  half-crown 
piece,  forms.  When  the  crust  separates,  it  is  found  that  sloughing  has  taken  place 
to  a  variable  depth  beneath  it.  The  skin  may  not  be  involved  throughout  its 
entire  thickness.  On  the  other  hand,  the  destructive  process  may  have  gone 
deeply  into  the  underlying  tissues,  on  the  scalp  even  to  the  bone.  Should  several 
adjacent  pocks  have  undergone  these  changes,  the  sloughs  become  confluent,  and 
a  large  ulcer  results.  When  discrete,  the  ulcers  usually  present  a  very  sharp, 
well-defined  edge.  The  glands  which  drain  the  affected  pocks  are  inflamed  ;  there 
is  considerable  fever,  and  the  child  is  seriously  ill,  and  may  succumb,  usually  to 
some  pulmonary  complication,  in  most  instances  tuberculous.  Pocks  on  the 
buttocks,  thighs,  groins,  back,  and  scalp,  are  the  most  frequent  seat  of  this  gan- 
grenous inflammation  ;  but  the  writer  has  seen  it  on  the  palate  diagnosed  as 
diphtheria.  The  term  varicella  gangrenosa  has  been  applied  to  this  complication ; 
for  such  it  is,  since  the  same  condition  may  be  found  complicating  other  vesicular 
eruptions — e.g.,  herpes  and  vaccinia,  and  may  occur  even  without  any  previous 
vesicles  (dermatitis  gangrenosa  infantum). 

Nephritis  and  arthritis  are  very  rare  complications.  Erythematous  rashes, 
similar  to  those  which  precede  the  eruption  of  pocks,  may  follow  it.  As  with  the 
initial  rashes,  the  most  frequent  is  a  scarlatiniform  erythema.  Kelapses  are 
almost  unknown,  as  also  are  second  attacks. 

Morbid  Anatomy. — As  varicella  is  rarely  fatal  except  from  some  complication, 
there  is  little  to  be  added  to  what  has  been  described  as  visible  during  life. 
It  is  stated  that  in  those  cases  in  which  cutaneous  gangrene  has  arisen,  tuberculous 
disease  of  the  lungs  is  usually  present. 

The  microscope  has  revealed  that  the  earliest  stage  in  the  formation  of  the 
vesicle  is  kypersernia  of  the  papillary  layer  of  the  corium,  followed  by  vacuolar 
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degeneration  of  many  of  the  cells  of  the  upper  and  middle  layers  of  the  rete  Malpighii, 
and  infiltration  of  the  intercellular  spaces  with  serum.  Rupture  of  the  cells  leads 
to  the  fusion  of  the  vacuoles  in  them  with  the  distended  intercellular  spaces  to 
form  the  vesicle.  As  this  process  is  less  widely  spread  amongst  the  upper  than 
amongst  the  lower  layers  of  cells,  the  vesicle  is  fan-shaped,  with  the  handle  upwards, 
and  not  with  the  handle  downwards  as  in  the  smallpox  vesicle.  Towards  the  apex 
of  the  vesicle  can  be  seen  the  remains  of  the  ruptured  cells,  and  also  of  cells  which 
have  not  undergone  degeneration,  but  have  been  compressed  by  the  distended 
cells  around  them.  If  suppuration  takes  place,  the  lowest  layers  of  the  rete  Malpighii 
and  even  the  corium  may  be  involved.  Unna  states  that  the  nuclei  of  the  cells 
which  degenerate  are  changed  into  giant  cells.  The  wall  of  the  vesicle  is  formed 
of  the  horny  layer  of  the  epithelium. 

Pathology. — Nothing  is  known  of  the  essential  cause  of  chickenpox. 

Diagnosis — From  Scarlet  Fever. — The  initial  punctate  erythema  often  leads 
to  a  diagnosis  of  scarlet  fever.  But,  save  in  the  rare  cases  in  which  the  eruption 
begins  on  the  fauces,  there  is  no  sore  throat,  the  pulse-rate  is  not  increased  out  of 
proportion  to  the  temperature,  there  is  no  enlargement  of  the  papillas  of  the  tongue, 
and  no  circum-oral  pallor.  Vomiting  is  very  seldom  present.  The  eruption  of 
pocks  is  seldom  delayed  more  than  twenty-four  hours. 

From  Smallpox. — The  disease  most  often  confused  with  chickenpox  is  smallpox. 
For  the  points  of  distinction  between  the  two,  see  p.  992.  Confluent  and  hsernor- 
rhagic  cases  of  chickenpox  are  very  apt  to  raise  a  suspicion  of  smallpox.  Fortu- 
nately they  are  rare.  But  a  close  attention  to  the  distribution  of  the  pocks  will 
suffice  to  establish  the  nature  of  the  case. 

From  Pemphigus. — Bullous  varicella  may  be  mistaken  for  pemphigus  ;  but 
here  the  presence,  or  absence,  as  the  case  may  be,  of  normal  vesicles  and  scabs 
should  be  sufficient  for  diagnosis.  Multiple  infection  of  the  skin  with  pus-forming 
micro-organisms,  especially  staphylococci,  gives  rise  at  times  to  pustules  which 
are  somewhat  like  those  of  chickenpox.  But  these  septic  pustules  do  not  pass 
through  a  vesicular  stage.     In  them  the  papule  is  followed  at  once  by  the  pustule 

Prognosis. — This  is  almost  invariably  good.  Except  in  the  heemorrhagic 
forms  the  disease  is  never  fatal  unless  it  attacks  a  child  already  much  debilitated 
by  some  previous  illness.     Very  rarely  does  one  of  the  complications  prove  fatal. 

Treatment. — Most  cases  require  no  treatment,  except  confinement  to  bed 
while  the  eruption  is  coming  out.  All  should  be  isolated  from  the  first  sign  of 
illness,  usually  the  rash,  till  every  scab  has  separated.  Should  the  pocks  become 
inflamed,  they  should  be  treated  with  boracic  fomentations,  followed  by  some 
stimulating  antiseptic  ointment  to  the  ulcers  left  by  the  separation  of  the  crusts. 

If  the  eruption  is  profuse  on  the  scalp,  the  hair  should  be  cut  short.  The  child 
should  be  prevented  from  scratching  the  pocks  by  confining  its  hands  in  cardboard 
splints.  Itching  will  be  relieved  by  warm  baths  or  by  sponging  with  tepid  water. 
Starch  and  zinc  powder  should  be  dusted  over  the  pocks. 
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DIPHTHERIA. 

Synonym  of  the  Laryngeal  Form. — Membranous  croup. 

Introduction. — There  can  hardly  be  any  doubt  that  the  disease  we  now  know 
as  diphtheria  was  amongst  those  of  which  Aretaeus  the  Cappadocian  wrote  in  the 
chapter  "  On  Ulcers  about  the  Tonsils  "  in  his  work  on  the  causes  and  symptoms 
of  acute  diseases.  Aretaeus  lived  in  the  second  century  a.d.  Two  centuries  later 
./Etius  of  Amida  seems  to  have  been  acquainted  with  the  disease  ;  then  for  twelve 
centuries  history  knew  it  not.  But  at  last,  in  1517,  Sebastien  Franck  gave  an 
account  of  an  epidemic  throat  affection  prevalent  in  Holland  and  the  Khine  Pro- 
vinces which  may  well  have  been  diphtheria.  During  the  sixteenth  century  the 
disease  seems  to  have  been  epidemic  in  Spain  and  Italy,  and  is  referred  to  under 
various  names  by  a  succession  of  medical  writers.  From  Southern  Europe  it  made 
its  way  northward  during  the  seventeenth  century,  and  the  eighteenth  witnessed 
its  transmission  to  North  America.  Samuel  Bard,  of  New  York,  in  1771  singled 
it  out  from  the  group  of  maladies  of  the  throat  with  which  he  was  familiar  ;  but  his 
ideas  failed  to  gain  general  publicity,  and  it  was  not  till  fifty  years  later  that,  by 
the  insistence  of  Bretonneau  and  his  pupil  Trousseau,  and  by  the  former's  inven- 
tion of  a  special  name  for  it,  the  disease  was  marked  for  all  time.  The  name  coined 
by  Bretonneau  was  diphtheritis,  but  he  subsequently  modified  it  to  diphtheria. 

^Etiology. — The  infection  of  diphtheria  may  be  spread  either  directly  from 
one  person  to  another,  as  in  the  act  of  kissing,  or  indirectly,  as  by  the  common  use 
of  eating  and  drinking  utensils,  handkerchiefs,  and  the  like.  Probably  it  is  very 
seldom  conveyed  through  even  a  short  space  of  air.  As  will  be  seen  later,  the 
organism  which  is  the  essentia]  cause  of  the  disease  is  well  known.  It  would,  there- 
fore, at  first  sight  seem  to  be  an  easy  task  to  stamp  the  disease  out ;  but  there  are 
certain  facts  which  render  that  process  very  difficult.  In  the  first  place,  the 
organism  gives  rise  in  some  persons  to  morbid  states  so  insignificant  or  so  different 
from  the  ordinary  form  of  the  disease  that  their  true  nature  goes  unrecognized  till 
after  considerable  mischief  in  the  way  of  dissemination  has  been  done.  Secondly, 
the  causal  organism  possesses  considerable  tenacity  of  life,  and  even  when  a 
person  who  has  been  attacked  by  the  disease  has  completely  recovered  he  may 
harbour  the  organism  in  his  secretions  for  a  long  period  without  any  harm 
to  himself,  but  with  disastrous  results  to  others  ;  indeed,  in  instances  which, 
though  they  are  relatively  few,  are  absolutely  considerable  in  numbers, 
persons  who  have  been  in  contact  with  patients  may  acquire  the  organism  and 
harbour  it  on  a  healthy  mucous  surface.  These  persons — that  is,  both  recovered 
patients  and  contacts — are  termed  "  carriers,"  because  they  carry  the  infective 
agent  about  them  without  showing  any  sign  of  so  doing. 

Milk. — Another  means  of  dissemination  is  by  an  infected  supply  of  milk.  In 
some  instances  the  infection  is  derived  directly  from  a  person  who  is  the  subject 
of  the  disease  or  is  a  carrier.  In  others  there  are  reasons  for  believing  that  the 
milk  is  infected  indirectly  through  the  cow.  An  ulcerated  udder  may  act  as  a 
temporary  carrier  of  the  causal  organism,  derived  from  a  human  being.  In  a  few 
instances  cats  and  dogs,  and  even  horses,  have  been  known  to  suffer  from  the 
disease. 

This  brief  statement  of  the  various  conditions  under  which  the  infection  may 
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exist  and  be  transmitted  from  one  person  to  another  renders  it  easily  com- 
prehensible bow  difficult  it  is  to  free  any  given  population  from  the  infectious 
virus. 

Distribution. — Diphtheria,  though  of  wide  distribution  through  the  world,  is 
chiefly  a  disease  of  temperate  and  cold  climates.  The  epidemic  prevalence,  as 
estimated  by  the  recorded  deaths,  has  been  shown  to  vary  in  most  countries  in- 
versely as  the  rainfall,  so  that  when  the  rainfall  is  above  the  average  the  disease 
is  less  prevalent  than  when  it  is  below  it.  In  this  country  diphtheria  was  unusually 
prevalent  during  the  years  1860  to  1864,  and  again  during  1892  to  1902  ;  but 
recently  the  number  of  deaths  has  fallen,  and  the  death-rate  per  million  living 
for  1909  was  146,  which  is  the  lowest  recorded  since  1881,  when  it  was  121.  Its 
seasonal  prevalence  is  during  the  months  September  to  December.  At  one  time 
the  disease  was  rife  more  amongst  the  rural  than  the  urban  population  ;  but  since 
1870  the  incidence  has  steadily  become  more  urban.  There  are  strong  reasons 
for  thinking  that  a  potent  factor  in  this  change  is  the  aggregation  of  children  in 
schools  which  was  begun  by  the  Education  Act  of  that  year,  and  has  been  augmented 
by  several  Acts  passed  since. 

Age. — Diphtheria  attacks  principally  children  under  ten,  and  the  attack-rate 
for  those  under  five  does  not  differ  very  widely  from  that  for  those  between  five 
and  ten.  Females  suffer  in  larger  numbers  than  males.  In  localities  where 
diphtheria  is  prevalent  synchronously  with  other  acute  infectious  diseases  of 
childhood,  it  is  prone  to  pick  out  a  victim  from  amongst  the  subjects  of  one 
or  other  of  them,  more  especially  scarlet  fever  and  measles. 

The  Incubation  Period  varies  from  twenty-four  hours  to  four  days,  and  occa- 
sionally is  longer.  But  it  is  a  question  whether  in  many  cases  it  is  correct  to 
speak  of  an  incubation  period  at  all,  because  the  person  affected  may  have  received 
the  causal  organism  on  to  one  of  his  mucous  membranes  a  long  period  before  it 
assumes  activity  and  begins  to  do  him  harm.  A  person,  that  is  to  say,  may  be. 
a  carrier  for  some  time  before  he  becomes  a  patient. 

Symptomatology. — Diphtheria  is  a  disease  caused  by  the  action  of  a  certain 
organism — the  diphtheria  bacillus.  The  bacillus  gains  a  lodgment  on  a  mucous 
membrane,  or  less  commonly  on  the  skin,  both  of  which  have  possibly  been  already 
rendered  more  or  less  vulnerable  by  some  previous  lesion.  In  consequence  of  the 
activity  of  the  bacillus,  an  exudation  is  poured  forth  which  often  speedily  becomes 
of  a  distinctly  membranous  character.  In  this  exudate  the  bacillus  forms  a  toxin, 
which  may  be  absorbed  by  the  lymphatics  and  give  rise  to  morbid  changes  in 
various  tissues  and  organs.  In  a  case  of  diphtheria,  therefore,  there  may  be  two 
sets  of  symptoms  :  the  local  symptoms  caused  by  the  presence  of  the  membrane, 
and  the  symptoms  due  to  the  toxaemia. 

The  mucous  membrane  most  often  attacked  is  that  of  the  fauces,  and  next 
in  frequency  those  of  the  nasal  passages  and  the  larynx  and  trachea.  Other 
mucous  surfaces  and  the  skin  are  seldom  the  seat  of  the  disease.  The  disease 
may  be  confined  to  a  special  or  limited  region,  but  often  two  or  more  are  simul- 
taneously involved,  especially  those  of  the  fauces,  nose,  and  larynx. 

Faucial  diphtheria  begins  most  insidiously.  The  writer  has  on  more  than  one 
occasion  accidentally  discovered  a  patch  of  membrane  on  the  tonsil  of  a  child  in 
whom  no  other  sign  of  illness  was  present.  So  long  as  the  patch  of  exudation  is 
small,  and  so  long  as  there  is  no  absorption  of  toxin,  there  is  hardly  any  sign 
of  illness  sufficiently  obvious  to  attract  a  parent's  attention.     But  when  symptoms 
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are  present  they  are  pyrexia,  slight  sore  throat,  and  slight  enlargement  of  the  cervical 
glands.        Occasionally  there  is  vomiting,  but  so  marked  a  sign  as  a  rigor  is 
exceptional.     On  inspection  of  the  fauces,  a  thin  bluish  or  yellowish-white  film 
is  seen,  limited  usually  to  a  portion  of  one  tonsil.     In  the  course  of  twelve  to 
twenty-four  hours  the  film  will  grow  in  area  and  thickness  to  form  a  definite 
membrane,  which  covers  the  whole  tonsil,  and  encroaches  upon  the  adjoining 
pillars  of  the  fauces  and  soft  palate.     In  another  day  or  two  the  whole  arch  of  the 
fauces  may  be  enveloped  in  a  thick  yellowish  membrane  with  a  well-defined  edge. 
In  spite  of  the  extent  of  the  exudation,  there  is  on  the  whole  very  little  pain  or 
swelling  of  the  mucous  membrane,  but  swallowing  and  speech  are  somewhat  impeded 
by  the  mere  presence  of  the  thick  layer  of  exudation.     As  the  local  disease  has 
been  progressing,  the  temperature  may  have,  risen  to  any  point  up  to  104°  F.,  and 
the  pulse-rate  is  increased  in  proportion.     But  the  temperature  does  not  remain 
elevated  for  more  than  a  few  hours  at  a  time.     Sometimes  it  will  fall  never  to 
rise  again  ;  at  others  it  rises  and  falls  once  or  twice  before  the  disease  begins  to 
abate.     The  local  lesion  will  usually  have  attained  its  greatest   extent   by   the 
fourth  or  fifth  day,  and  by  that  time  toxic  symptoms  will  have  become  apparent. 
The  blood-pressure  falls,  the  pulse  is  easily  compressible,  the  patient  is  markedly  pale, 
the   glands  in  the  neck  are  moderately  enlarged,  and  there  may  be  soft,  doughy 
puffiness  of  the  neck  without  pain  or  redness.     Albumin  appears  in  the  urine, 
which  is  a  little  diminished  in  quantity.     The  tongue  is  furred  and  the  bowels 
confined.     The  knee-jerks  are  usually  abolished.     About  the  fifth  or  sixth  day 
the  membrane  begins  to  decompose.     It  becomes  of  a  grey  or  black  hue,  shrivels 
up,  and  separates.     In  some  cases  it  comes  away  en  masse,  and  the  mucous  mem- 
brane, denuded  of  its  epithelium,  presents  a  raw  appearance.     In  others,  in  which 
it  has  been  more  intimately  adherent  to  the  mucous  membrane,  it  disintegrates 
slowly,  and  does  not  completely  disappear  for  several  days.     Just  before,  and 
while  it  is  breaking  up,  the  exudate  gives  off  a  characteristic  and  very  offensive 
odour.     With  its  disappearance  it  by  no  means  follows  that  the  general  condition 
of  the  patient  improves.     The  course  now  taken  by  the  illness  depends  largely 
upon  the  degree  of  toxsernia.     Supposing  the  case  to  end  fatally,  the  following 
is  the  chain  of  symptoms  :   At  first  the  patient  vomits  occasionally  ;  then  the 
vomiting  becomes  frequent,  so  that  not  only  can  he  keep  nothing  down,  but  he 
vomits  and  retches  quite  apart  from  anything  he  may  take  by  the  mouth.      The 
temperature  and  pulse-rate  fall  till  the  former  is  two  or  three  degrees  below  normal, 
and  the  latter  is  usually  normal,  but  in  a  few  instances  subnormal.     The  writer  has 
known  the  pulse-rate,  estimated  by  auscultation  of  the  heart,  to  fall  below  thirty 
a  minute.     The  heart's  action  becomes  feeble  and  irregular,  the  surface  of  the 
body  is  cold,  and  the  face,  ears,  and  finger-tips,  dusky.     The  urine,  nearly  always 
albuminous  in  these  cases,  gradually  lessens  in  quantity,  so  that  a  few  ounces 
only  are  voided  during  the  twenty-four  hours.     For  a  day  or  two  before  the  fatal 
termination  there  may  be  total  suppression.     Occasionally  the  liver  is  enlarged. 
The  patient  does  not  lose  unconsciousness.     In  some  instances  he  is  apathetic 
and  quiet,  in  others  he  is  restless,  in  a  few  he  will  take  an  interest  in  his  surroundings, 
and  will  play  with  toys  and  picture-books,  so  that  to  the  unpractised  eye  he  appears 
to  be  getting  better.     In  some  cases  death  steals  upon  him  so  quietly  that  it  is 
difficult  to  say  exactly  when  life  ceases  ;  at  others  it  seizes  him  suddenly  though 
painlessly,  it  may  be  after  a  convulsive  attack. 

I  have  given  a  description  of   an  uncomplicated  fatal  case  because  in  it  are 
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included  descriptions  of  all  uncomplicated  but  not  fatal  cases.  These  present 
all  grades  of  severity,  as  estimated  by  the  extent  of  the  exudation  and  the  symptoms 
of  toxaemia,  from  the  mildest  case,  in  which  there  is  a  small  patch  of  membrane 
limited  to  a  portion  of  one  tonsil,  and  disappearing  after  two  or  three  days  without 
a  sign  of  toxaemia,  up  to  those  which  are  fatal  in  ten  to  fourteen  days,  such  as 
that  described  above. 

While  exudation  may  be  seen  on  the  whole  or  part  of  a  tonsil,  or  on  both  tonsils, 
or  on  the  uvula  or  palate,  or  covering  all  these  structures  as  far  forwards  as  the 
hard  palate,  it  rarely  occupies  the  tongue,  the  inside  of  the  cheeks,  the  hard 
palate,  gums,  lips,  or  floor  of  the  mouth — that  is,  it  very  rarely  appears  on  any 
part  that  can  be  reached  by  the  tip  of  the  tongue.  The  constant  movement  of 
the  tongue  against  the  structures  just  mentioned  seems  to  hinder  the  formation 
of  false  membrane  upon  them  and  the  tongue. 

The  exudation  is  not  always  definitely  membranous  ;  it  may  be  pultaceous 
or  cheesy.  Again,  though  it  usually  begins  to  form  at  one  spot,  and  that  mostly 
on  a  tonsil,  its  place  of  origin  may  be  anywhere  on  the  fauces,  and  occasionally 
there  is  more  than  one  focus.  It  is  especially  liable  to  begin  in  a  tonsillar 
crypt. 

In  about  5  per  cent,  of  all  cases  of  diphtheria,  and  especially  in  faucial  diphtheria, 
hemorrhages  take  place  into  the  skin,  subcutaneous  and  other  tissues.  Small 
superficial  purpuric  spots  and  deeper  bruise-like  extravasations  are  seen  in  the 
skin,  especially  of  the  limbs.  Their  number  is  not  as  a  rule  large,  but  I  have 
more  than  once  seen  a  patient  covered  with  them  from  head  to  foot.  Bleeding 
may  also  occur  from  one  or  more  mucous  surfaces.  Blood  is  constantly  oozing 
from  the  pharynx  and  gums  and  trickling  from  the  nose  ;  the  patient  vomits  and 
even  coughs  up  blood,  and  there  is  melsena.  Hematuria,  however,  is  very  rare. 
The  hsemorrhagic  condition  is  an  expression  of  profound  toxaemia,  of  which  such 
symptoms  as  albuminuria,  scantiness  of  urine,  and  cardiac  failure,  are  likewise 
present.  Recoveries  from  this  form  of  the  disease,  which  is  known  as  hemor- 
rhagic diphtheria,  are  few  and  far  between. 

Laryngeal  diphtheria  is  usually  secondary  to,  and  occurs  within  a  week  or  ten 
days  of,  faucial  implication  ;  but  it  must  not  be  forgotten  that  diphtheria  may 
begin  in  the  larynx,  the  croup  d'emblee  of  French  writers.  And  if,  as  is  often  the 
case,  the  fauces  are  but  slightly  affected,  the  first  sign  of  diphtheria  may  be  one 
of  those  due  to  the  invasion  of  the  larynx.  Of  this  there  are  four  signs  :  Inspiratory 
stridor,  aphonia,  a  frequent  harsh  cough,  and  recession  of  the  chest  walls.  These 
are  signs  of  obstruction  of  the  larynx,  and  are  not  peculiar  to  the  obstruction  caused 
by  diphtherial  inflammation.  To  connote  these  four  signs  it  is  very  convenient 
to  make  use  of  the  old  North  Country  word  "  croup,"  which  employed  in  this  way 
possesses  neither  an  aetiological  nor  a  pathological,  but  only  a  clinical,  significance. 
Each  of  the  four  signs  may  vary  in  degree  in  the  same  case,  and  one  or  another 
may  even  he  wanting  ;  indeed,  it  is  no  very  uncommon  event  to  find,  at  an  autopsy 
on  a  case  of  toxic  diphtheria,  that  the  larynx  is  lined  with  false  membrane,  even 
though  during  life  there  has  been  little  or  no  evidence  of  laryngeal  invasion 
[croup  fruste,  concealed  croup  ;  it  should  be  remembered  that  the  word  "  croup  " 
is  almost  invariably  used  by  the  French  to  signify  laryngeal  diphtheria).  Usually 
the  first  sign  that  the  disease  has  reached  the  larynx  is  the  harsh,  frequent  metallic 
cougb ;  the  last  is  recession  of  the  thoracic  walls,  especially  at  the  epigastrium 
and  along  the  lower  ribs.     When  these  symptoms  have  gone  on  for  some  time,  the 
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respiratory  embarrassment  becomes  obvious,  and  the  patient  is  restless  and 
cyanosed.  If  he  is  left  unrelieved,  his  unavailing  attempts  to  obtain  air  are  piteous 
in  the  extreme,  and  he  dies  of  slow  suffocation.  In  most  cases  the  patient  under- 
goes at  intervals  of  varying  length  attacks  of  dyspnoea,  doubtless  due  to  spasm  of 
the  laryngeal  muscles.  Between  the  attacks  the  signs  of  laryngeal  implication 
remain,  but  are  not  distressing.  In  other  cases  the  signs  of  laryngeal  obstruction 
slowly  become  more  marked,  and  there  are  no  spasmodic  attacks.  Lastly,  in  a 
large  proportion  of  the  cases  the  laryngeal  symptoms  are  at  no  time  severe  enough 
to  warrant  surgical  interference,  and  the  patient  recovers  without  it. 

Unfortunately,  in  not  a  few  cases  the  membranous  inflammation  spreads  down 
to  the  trachea,  bronchi,  and  even  to  the  bronchioles  ;  but  in  the  smallest  tubes 
the  exudation  is  less  definitely  membranous.  Hollow  white  membranous  casts 
of  the  trachea  and  bronchi  may  be  coughed  up,  even  in  patients  upon  whom  neither 
incubation  nor  tracheotomy  has  been  performed.  Unless  there  is  accompanying 
faucial  exudation  of  considerable  extent,  it  is  seldom  that  toxic  symptoms  appear 
in  laryngeal  diphtheria.  The  symptoms  of  laryngeal,  tracheal,  and  pulmonary 
diphtheria  are  almost  entirely  those  due  to  the  blocking  of  the  respiratory 
passages  by  the  false  membrane.  About  18  per  cent,  of  cases  admitted  to  hospital 
are  laryngeal. 

Nasal  diphtheria  occurs  with  or  without,  and  may  precede  or  follow,  faucial 
diphtheria.  The  symptoms  are  a  discharge  from  one  or  both  nostrils — at  first 
clear,  later  muco-purulent,  occasionally  blood-stained.  One  or  both  of  the  nasal 
passages  may  be  blocked,  and  membranous  casts  of  the  nasal  fossae  may  be  expelled 
by  syringing.  Sometimes  there  is  a  little  bleeding,  but  serious  epistaxis  is  un- 
common. The  nostrils  are  frequently  excoriated,  and,  if  the  child  is  not  restrained 
from  picking  them,  ulceration  may  ensue.  When  diphtheria  is  limited  to  the 
nasal  passages,  toxaemia  very  seldom  results.  The  patient  presents  only  the 
slightest  constitutional  symptoms,  and  often  none  at  all.  Hence  this  form  of 
the  disease  is  often  overlooked  or  not  recognized. 

The  three  forms  of  diphtheria  just  described  are  those  most  frequently  met  with. 
Those  now  to  be  described  are  comparatively  rare.  The  most  common  are  the 
first  two — vulval  and  ocular  diphtheria. 

Vulval,  like  laryngeal,  is  more  often  than  not  consecutive  to  faucial  diphtheria. 
But  whereas  in  laryngeal  diphtheria  the  inflammation  spreads  directly  from  the 
fauces  to  the  larynx,  the  vulva  is  inoculated  by  the  child's  fingers,  which  have  been 
infected  by  contact  with  the  nose  or  mouth.  This  form  may  occur  alone,  but 
whether  the  genital  ever  precedes  the  faucial  implication  is  doubtful.  As  in  faucial 
diphtheria,  the  onset  is  insidious,  and  it  is  the  signs  of  toxaemia  that  lead  to  the 
discovery  of  the  local  lesion.  But  occasionally  pain  or  discomfort  in  micturition 
are  fairly  early  signs.  In  every  case  which  the  writer  has  seen,  the  diphtherial 
exudation  was  already  extensive  when  it  came  under  his  observation.  A  grey 
membrane,  looking  like  a  slough,  lines  the  inner  surface  of  one  or  both  labia  majora, 
and  may  spread  to  the  lesser  lips  also.  In  children  it  does  not  go  beyond 
these  structures.  The  affected  labium  majus  is  considerably  swollen,  and  is  red 
and  moderately  firm  to  the  touch.  A  muco-purulent  discharge  is  usually  present. 
The  nearest  lymphatic  glands  are  enlarged  and  slightly  painful.  The  appearance 
of  the  part  suggests  at  first  sight  erysipelas.  The  temperature  is  raised,  and  the 
signs  of  toxaemia — namely,  albuminuria,  vomiting,  and  cardiac  failure — are  present. 
The  membrane  disappears  in  much  the  same  way  as  in  faucial  diphtheria,  and 
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seldom  is  anything  but  very  superficial  ulceration  left.     Death  may  occur  within 
a  few  days  from  toxaemia,  or  paralysis  may  supervene. 

Ocular  diphtheria  may  be  primary  or  secondary.  One  or  both  eyes  may  be 
attacked,  but  usually  one  only.  A  thin  white  membrane,  which  can  be  readily 
peeled  off,  lines  the  palpebral  conjunctiva  of  one  or  both  lids,  and  there  is  a  little 
swelling  of  the  lids  and  injection  of  the  ocular  conjunctiva.  But  membrane  may 
form  on  the  eye,  and  beneath  it  corneal  ulceration  take  place,  and  even  perforation 
and  panophthalmitis.  In  a  few  cases  there  is  much  more  inflammatory  reaction 
than  in  the  cases  just  mentioned.  The  eyelids  are  not  only  extremely  swollen, 
but  indurated,  and  the  conjunctivitis  is  intense.  The  exudation,  though  mem- 
branous, cannot  be  stripped  off.  There  are  a  profuse  purulent  discharge  and 
considerable  pain,  and  the  child  is  feverish.  In  this  form  of  the  disease  the  danger 
to  the  eye  is  very  great.  In  a  case  in  which  there  was  loss  of  both  eyes, 
the  patient  was  suffering  from  scarlet  fever  as  well  as  diphtheria,  so  that  the 
ocular  lesion  was  probably  of  mixed  bacterial  origin. 

Diphtheria  of  the  prepuce  the  writer  has  met  with  only  two  or  three  times.  In 
one  instance  it  occurred  shortly  after  circumcision,  and  was,  strictly  speaking,  wound 
diphtheria. 

Cutaneous  diphtheria  occurs  in  several  forms.  In  one  a  wound  or  raw  surface 
is  the  seat  of  the  false  membrane.  The  best  example  the  writer  has  had  under  his 
own  observation  occurred  in  a  child  suffering  from  faucial  diphtheria,  who  was  at  the 
same  time  the  subject  of  extensive  weeping  eczema  of  one  side  of  the  face  and  neck. 
Thin  but  distinct  patches  of  false  membrane  formed  upon  the  eczematous  skin. 
In  another  variety  diphtheria  of  the  skin  may  occur  as  the  result  of  inoculation. 
This  form  especially  affects  the  fingers  at  the  roots  of  the  nails.  Obstinate  whit- 
lows, which  discharge  thin  pus,  arise.  The  disease  is  secondary  to  faucial  or  nasal 
diphtheria.  Usually  the  whitlow  heals  without  any  damage  to  the  finger,  but  one 
or  two  cases  have  been  recorded  in  which  gangrene,  leading  to  loss  of  the  terminal 
phalanx,  has  occurred.  I  have  met  with  two  cases  in  which  there  was  extensive 
cutaneous  gangrene,  due  to  the  local  action  of  the  diphtheria  bacillus.  In  one 
the  history  given  was  that  the  lesion  started  as  a  small  bleb.  In  this  case  repeated 
vomiting  and  prolonged  albuminuria  were  present,  and  the  patient  died  of  secondary 
paralysis.  Lastly,  of  recent  years  it  has  been  shown  that  the  diphtheria  bacillus 
may  be  the  cause  of  multiple  cutaneous  lesions,  which  are  usually  vesicles 
or  pustules.  If  untreated  with  antitoxin,  the  eruption  may  run  a  very  chronic 
course.  Associated  with  these  lesions  may  be  conjunctivitis,  rhinitis,  or 
otorrhoea.  In  one  reported  case  slight  diphtheria  of  the  vulva  was  at  one  time 
present. 

Other  varieties  of  diphtheria  are  extremely  rare.  Cases  have  been  published 
in  which  the  oesophagus,  stomach,  external  auditory  canal,  and  bladder  (in  a  case 
of  extroversion),  have  been  involved. 

In  all  forms  of  diphtheria  in  which  definite  membrane  is  present,  treatment 
by  antitoxin  leads  to  the  separation  or  resolution  of  the  membrane  within  a  few 
days.  But  in  former  days  it  was  no  unusual  event  for  membrane  to  re-form  time 
after  time,  so  that  the  illness  went  on  for  several  weeks  till  death  or  recovery  brought 
it  to  an  end.  Such  cases  were  termed  prolonged  diphtheria.  They  are  very  rarely 
met  with  at  the  present  day.  But  possibly  the  diphtheria  bacillus  may  keep  up 
a  chronic  lesion  which  is  not  obviously  diphtherial,  as  in  the  case  of  the  skin  erup- 
tions already  mentioned.     And,  in  fact,  a  case  has  been  reported  of  ulceration 
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round  the  inner  canthus  of  one  eye,  with  chronic  inflammation  of  the  pharynx, 
nose,  and  vulva,  presumably  due  to  the  specific  organism. 

Complications. — There  are  not  many  of  these  which  are  at  all  common.  The 
most  frequent  is  paralysis,  which  is,  however,  a  sequel  rather  than  a  complication. 
The  symptoms  usually  show  themselves  first  during  the  third  or  fourth  week 
from  the  onset  of  the  attack  of  diphtheria  ;  but  they  may  occur  as  early  as  the 
first  week,  while  the  exudation  is  still  present  on  the  fauces,  and  as  late  as  the 
seventh.  I  have,  indeed,  known  them  to  arise  as  late  as  the  twelfth.  In  the 
interval  between  the  attack  of  diphtheria  and  the  onset  of  paralysis  the  patient 
may  seem  to  be  well.  Paralysis  is  seen  more  often  in  children  than  in  adults  ;  in 
fact,  the  younger  the  patient  the  more  likely  is  he  to  develop  paralysis.  About 
15  per  cent,  of  all  cases  of  diphtheria  admitted  into  the  Eastern  Hospital  become 
affected  with  this  complication.  If  those  cases  are  excluded  which  are  fatal  before 
there  has  been  time  for  paralysis  to  supervene,  the  incidence  among  the  survivors 
is  about  20  per  cent.  The  more  toxic  the  case,  the  more  is  paralysis  to  be  expected, 
so  that  in  most  cases  of  palsy  there  has  been  considerable  faucial  exudation,  and 
albuminuria  more  or  less  persistent.  Faucial  more  than  any  variety  of  diphtheria 
is  prone  to  be  succeeded  by  paralysis,  because  in  it  there  is  a  greater  facility  for 
absorption  of  the  toxin  which  causes  the  nerve  lesions.  Pure  laryngeal  and  tracheal 
diphtheria  are  seldom  thus  complicated,  for  in  them  the  false  membrane  is  very 
loosely  attached,  and  there  is  therefore  less  opportunity  for  toxic  absorption. 
Occasionally,  however,  paralysis,  even  serious,  follows  an  attack  of  diphtheria 
which  has  been  so  slight  as  to  be  overlooked  or  neglected.  Paralysis  may  also 
be  a  sequel  of  vulval  and  cutaneous  diphtheria,  especially  of  the  gangrenous 
variety.  Since  the  introduction  of  the  serum  treatment  the  incidence  of  paraly- 
sis has  increased,  in  all  probability  because  under  it  a  larger  number  of  patients 
survive  the  acute  stage  of  the  disease.  For  a  further  account  of  this  complication 
the  reader  is  referred  to  Chapter  XIV.,  p.  826. 

Cardiac  complications  are,  unfortunately,  fairly  frequent.  They  occur  not  only 
during  the  acute  stage,  but  also  during  convalescence.  Dilatation  with  irregularity 
of  action  is  the  most  common.  Usually  the  dilatation  takes  place  slowly,  but  in 
a  few  cases  its  onset  is  very  sudden,  and  may  then  be  attended  with  very  severe, 
even  agonizing,  pain  in  the  cardiac  region,  and  be  followed  by  collapse.  The 
pulse-rate  is  increased  in  frequency  ;  indeed,  an  increase  in  the  pulse-rate  may 
be  the  only  sign  of  cardiac  trouble.  It  sometimes  persists  for  several  weeks  after 
an  attack  of  diphtheria.  Syncopal  seizures  are  to  be  feared  for  some  four  or  five 
weeks  after  a  severe  attack.  They  may  prove  fatal,  and  are  most  likely  to  occur 
in  patients  with  cardiac  symptoms  and  in  cases  of  paralysis  ;  but  they  are  by  no 
means  unknown  in  uncomplicated  cases  which  appear  to  be  progressing  favourably. 
Cardiac  thrombosis  is  very  uncommon. 

The  next  most  frequent  complication  is  otitis  media,  which  is  met  with  in 
about  5  per  cent,  of  all  cases.  It  is  seldom  serious,  and  clears  up  quickly  under 
appropriate  treatment.  Cervical  adenitis,  supervening  after  the  faucial  exudation 
has  disappeared,  is  occasionally  seen,  as  also  is  tonsillitis.  Lobular  pneumonia 
may  occur  in  laryngeal  cases,  especially  those  which  have  been  submitted  to 
tracheotomy.  Albuminuria,  which  is  found  in  about  a  quarter  of  the  cases,  is 
to  be  regarded  rather  as  a  symptom  than  a  complication.  Nephritis  is  rare  ; 
usually  it  arises  early.  Rare,  too,  is  purpura  arising  after  the  disappearance  of 
the  membrane.     It  is  seldom  fatal. 
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In  the  account  of  faucial  diphtheria  given  above,  it  is  stated  that  the  forma- 
tion of  the  local  exudate  is  unattended  by  ulceration.  But  now  and  then  a  case 
is  met  with  in  which  there  is  a  good  deal  of  faucial  oedema  followed  by  consider- 
able ulceration.  Such  cases  are  accompanied  by  febrile  symptoms,  and  in  them 
erythematous  eruptions,  usually  some  variety  of  erythema  multiforme,  may  come 
out  on  the  skin.  The  rash  is  prone  to  be  limited  to,  or  be  most  intense  upon,  the 
extremities,  especially  about  the  joints.  It  may  be  very  much  like  one  of  the 
rashes  produced  by  serum.  The  cases  under  consideration  are,  in  the  opinion 
of  most  pathologists,  due  to  the  influence  of  bacteria  other  than  the  diphtheria 
bacillus,  especially  streptococci,  acting  in  conjunction  with  the  diphtheria 
bacilli,  and  they  are  therefore  termed  "  associated  "  or  "  mixed  "  cases  of  diph- 
theria. 

Relapses  are  to  be  looked  for  in  about  1  per  cent,  of  all  cases,  and  second  attacks 
are  by  no  means  uncommon. 

Morbid  Anatomy. — The  most  obvious  and  sometimes  the  only  gross  morbid 
condition  found  after  death  is  the  false  membrane,  concerning  the  aspect  of  which 
there  is  nothing  to  add  to  the  account  given  of  the  symptoms  of  the  disease. 
The  false  membrane  is  much  more  firmly  adherent  to  the  mucous  membrane 
of  the  fauces  than  it  is  elsewhere  ;  in  fact,  in  the  nasal  passages,  larynx,  trachea, 
and  bronchi,  it  is  very  loosely  attached. 

If  an  autopsy  be  made  in  a  case  which  has  proved  fatal  after  the  exudation 
has  cleared  off,  superficial  necrosis  of  the  mucous  membrane  may  be  observed, 
and  there  may  be  slight  haemorrhage  on  or  beneath  the  surface.  But  as  often 
as  not  nothing  abnormal  is  to  be  seen,  and  it  is  not  possible  by  mere  inspection  to 
pronounce  the  cause  of  death.  The  skin  and  internal  organs  are  often  extremely 
pale.  In  a  few  cases  it  is  possible  to  see  with  the  naked  eye  that  the  heart  and 
liver  have  undergone  fatty  change. 

In  hemorrhagic  diphtheria,  besides  the  haemorrhages  which  have  been  seen 
during  life,  it  will  usually  be  found  that  bleeding  more  or  less  extensive  has  taken 
place  in  one  or  more  of  the  following  tissues  and  structures  :  retropharyngeal ;  retro- 
peritoneal, especially  around  the  kidneys ;  pleurae,  lungs,  stomach ;  muscles, 
especially  the  thoracic  and  diaphragm  ;  peri-  and  endocardium,  and  muscle  of 
heart. 

Should  any  complications  have  been  present,  the  corresponding  post-mortem 
changes  will  be  found.  Even  when  there  has  been  suppression  of  urine,  the  kidneys 
nearly  always  present  a  healthy  appearance. 

Microscopically  the  false  membrane  is  found  to  have  a  homogeneous  granular 
or  fibrillated  appearance  ;  but  in  membrane  from  the  larynx  and  trachea  only 
the  latter  condition  is  present.  Scattered  through  the  membrane  are  to  be  seen 
a  few  leucocytes,  and  also  such  bacteria  as  streptococci.  But  the  diphtheria 
bacilli  are  confined  to  the  surface,  and  are  found  neither  in  the  deeper  parts  of 
the  exudate  nor  in  the  mucous  membrane.  When  the  exudate  is  closely  attached 
to  the  mucous  membrane,  it  may  be  difficult  to  make  out  where  one  begins  and 
the  other  ends,  in  consequence  of  the  superficial  necrosis  of  the  latter,  in  which 
also  signs  of  slight  inflammation  can  be  observed. 

The  heart  muscle  will  almost  invariably  be  found  in  a  state  of  fatty 
degeneration  in  all  cases  which  have  been  fatal  during  the  acute  stage  or  immediately 
after  it.  Occasionally  the  liver  and  kidneys  are  in  the  same  condition.  Inflam- 
matory changes  in  any  of  these  three  organs  are  uncommon.     For  the  changes 
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which  are  to  be  seen  in  the  nerves  in  paralysis,  the  section  on  Diphtheritic 
Paralysis  must  be  consulted  (see  p.  826). 

Pathology. — In  a  previous  paragraph  it  has  been  pointed  out  that  an  attack 
of  diphtheria  is  favoured  by  several  conditions,  such  as  the  age  of  the  patient,  the 
season  of  the  year,  and  the  climate.  But  even  if  all  these  conditions  are  fulfilled, 
no  person  can  possibly  exhibit  the  group  of  symptoms  which  are  the  expression 
of  the  disease  we  call  "  diphtheria  "  unless  a  certain  micro-organism  is  present 
to  avail  itself  of  the  favourable  conditions.  On  the  contrary,  one  or  more  of  the 
conditions  referred  to  may  be  wanting,  and  yet  the  presence  of  the  special  organism 
may  make  itself  felt.  The  indispensable  factor  in  the  production  of  an  attack 
of  diphtheria  is  this  organism,  which  is  a  bacillus  known  as  the  Bacillus  diphtheriee 
of  Klebs  and  Loerfler.  It  is  a  non-motile  bacillus  from  1-5  to  6  /x  in  length,  which 
grows  readily  at  the  temperature  of  the  body  in  broth  and  on  blood-serum,  agar, 
and  gelatine.  On  serum  it  forms,  after  twelve  to  eighteen  hours'  incubation  at 
37°  C,  small,  opaque,  white  colonies.  Its  microscopic  appearance  varies  with  the 
medium  and  age  of  the  culture.  The  bacilli  from  a  twenty -four  hours'  growth 
on  blood-serum  are  a  little  thicker  at  one  end  than  the  other,  which  is  finely  pointed, 
and  some  of  them  are  slightly  curved.  They  are  arranged  in  masses  in  which 
they  are  interlaced  with  one  another  to  form  figures  like  Chinese  letters.  They 
can  be  stained  with  the  aniline  dyes,  and  are  not  decolorized  by  Gram's  method. 
Bacilli  from  young  cultures  are  uniformly  stained,  but  those  from  old  ones  take 
the  dye  irregularly,  so  that  they  present  a  barred  or  beaded  appearance.  In  old 
cultures  the  bacilli  are  often  markedly  club-shaped.  They  multiply  by  transverse 
fission,  and  not  by  spore  formation. 

The  bacilli  are  found  on  the  surface  of  the  exudation — that  is  to  say,  they  are, 
to  speak  strictly,  outside  the  body.  Exceptionally  they  may  be  found  in  the 
glands  nearest  to  the  local  exudation,  or  in  the  lungs  and  other  organs.  But  it 
is  a  very  rare  occurrence  for  them  to  enter  the  circulation  or  become  generalized 
throughout  the  body,  and  probably  such  a  general  invasion  takes  place  only 
within  the  last  few  hours  of  a  fatal  case.  Usually  the  bacilli  are  confined  to  the 
local  exudation,  and  in  this  they  produce  a  toxin  the  absorption  of  which  gives 
rise  to  some  of  the  symptoms  and  most  of  the  morbid  changes  which  have 
already  been  described.  The  proofs  of  this  view  of  the  pathology  of  the  disease 
are  as  follows  : 

1.  If  an  abrasion  be  produced  on  certain  mucous  membranes  of  guinea-pigs 
and  rabbits,  and  the  bacilli  be  rubbed  into  the  abraded  surface,  a  membranous 
exudate  is  formed,  and  the  animal  may  die  of  cardiac  failure  or  of  paralysis. 

2.  If  diphtheria  bacilli  be  injected  subcutaneously  into  guinea-pigs  and  other 
animals,  local  oedema  and  necrosis  are  produced,  followed,  if  the  animal  does  not 
die  within  a  few  days,  by  wasting  and  paralysis. 

3.  If  the  bacillus  be  grown  in  broth  with  a  free  supply  of  air,  it  forms  a  layer 
on  the  surface  of  the  broth.  If  the  broth  is  then  filtered,  the  filtrate,  when  injected 
into  most  animals,  will  give  rise  to  local  oedema  and  necrosis,  followed  by  wasting 
and  paralysis  and  fatty  changes  in  certain  of  the  organs  and  tissues.  This  filtrate 
— i.e.,  the  broth  containing  the  toxic  bodies  produced  by  the  bacilli — is  known  as 
"  diphtheria  toxin." 

4.  From  the  blood  and  tissues,  and  especially  the  spleen,  of  persons  who  have 
died  of  diphtheria,  a  complex  substance  can  be  extracted,  which  when  injected 
into  animals  produces  the  same  results  as  those  mentioned  in  paragraph  3. 
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5.  A  complex  poison,  similar  to  that  mentioned  in  the  last  paragraph,  can  be 
extracted  from  the  false  membrane  of  cases  of  diphtheria. 

6.  If  the  toxin  produced  by  the  growth  of  the  bacilli  in  broth  be  subcutaneously 
injected  in  sufficiently  large  amount  into  an  animal,  the  animal  will  speedily  die. 
But  the  injection  of  some  smaller  quantity  will  not  cause  death,  though  it  may 
give  rise  to  local  and  constitutional  symptoms.  Small  quantities  may  produce 
no  symptoms  at  all.  If  toxin  be  injected  every  few  days,  at  first  in  small  and 
afterwards  in  gradually  increasing  quantities,  it  will  after  a  time  be  found  possible 
to  inject  such  a  large  amount  as  would,  if  injected  into  a  similar  control  animal 
for  the  first  time,  quickly  lead  to  a  fatal  result.  The  animal  on  whom  the  series 
of  injections  has  been  practised  has  become  accustomed  or  immunized  to  the 
poison.    It  will  also  be  found  to  have  become  immunized  against  the  bacillus. 

7.  The  blood-serum  of  an  animal  thus  immunized  will,  when  injected  into  an 
animal  in  which  diphtheria  has  been  set  up  in  the  manner  stated  in  paragraph  1, 
stop  the  spread  of  the  local  disease  and  protect  the  animal  from  toxaemia. 

8.  The  serum  of  an  immunized  animal  will,  if  mixed  in  sufficient  quantity 
with  diphtheria  toxin,  mitigate  or  absolutely  prevent,  according  to  the  quantity 
injected,  the  effects  of  the  toxin.  This  serum  acts  as  an  antidote  to  the  toxin, 
and  is  known  as  "  antitoxin."  The  serum  of  horses  treated  in  the  manner  described 
in  paragraph  6,  or  by  some  modification  of  it,  is  the  serum  used  for  therapeutic 
purposes. 

Some  authorities  hold  that  the  influence  of  the  streptococci,  which  are  so  often 
found  associated  with  the  diphtheria  bacilli,  enhances  the  propensity  for  doing 
mischief  which  the  latter  organisms  possess.  With  this  view  the  writer  cannot  agree. 
In  many  of  the  worst  cases  in  his  experience  pure  cultures  of  the  bacillus  are 
obtained ;  and  on  the  other  hand,  while  cases  in  which  both  diphtheria  bacilli  and 
streptococci  are  present  may  be  severe,  they  are  not  at  all  uncommonly  quite 
benign.  The  suppurative  complications,  which  are  not  frequent  in  diphtheria,  are 
usually  due  to  streptococci. 

In  laryngeal,  tracheal,  and  pulmonary  diphtheria  the  cause  of  death  may  be 
suffocation  pure  and  simple.  In  other  forms  of  the  disease  it  is  due  to  heart 
failure  consequent  upon  fatty  degeneration  of  the  cardiac  muscle. 

Diagnosis. — In  any  case  in  which  a  definite  false  membrane  is  present,  no 
matter  where  the  seat  of  the  lesion  be,  diphtheria  should  be  diagnosed.  It  is 
quite  true  that  there  are  membranous  inflammations  which  are  not  due  to  the 
diphtheria  bacillus,  but  they  are  extremely  rare,  and  are  to  be  diagnosed  only  by 
careful  and  repeated  bacteriological  investigation.  The  observer  should,  however, 
make  himself  quite  sure  that  what  he  sees  is  false  membrane,  and  not  the  surface 
of  a  slough.  Not  infrequently  cases  of  faucial  ulceration  are  sent  to  hospital  as 
cases  of  diphtheria  because  the  surface  of  the  ulcer  is  mistaken  for  false  membrane  ; 
and  this  is  a  more  common  error  than  the  opposite  one  of  mistaking  membrane 
for  slough,  as  was  done  by  many  writers  before  the  days  of  Bretonneau.  It  can 
hardly  be  sufficiently  emphasized  that  in  pure  diphtheria  sloughing  and  ulceration 
are  rare.  It  may  be  added  that,  of  non-membranous  cases  sent  to  hospital  as  faucial 
diphtheria,  the  vast  majority  fail  to  yield  the  diphtheria  bacillus  on  bacteriological 
examination,  or  to  exhibit  any  of  the  constitutional  symptoms  of  the  specific 
disease. 

Faucial  Diphtheria.— The  following  are  the  infantile  diseases  in  which  the 
faucial  lesion  may  resemble  that  of  diphtheria  closely  enough  to  lead  to  error  in 
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diagnosis  :  Scarlet  fever,  ulcerative  stomatitis,  other  less  defined  forms  of  ulcera- 
tion of  the  fauces,  septic  inflammation  of  the  fauces,  tuberculous  ulceration. 

Scarlet  Fever. — In  every  case  of  sore  throat  inspection  of  the  skin  should  be 
made  for  a  rash.  But  in  some  cases  of  scarlet  fever,  even  severe,  the  rash  may- 
be wanting,  or  so  faint  and  transient  as  to  escape  detection.  In  those  instances 
of  the  disease,  however,  which  are  likely  to  be  mistaken  for  diphtheria,  the  in- 
flammation involves  the  whole  extent  of  the  fauces,  and  is  not  limited  to  the 
immediate  neighbourhood  of  the  exudation.  Usually  much  glairy  mucus  or 
muco-pus  is  poured  out,  and  this  at  first  obscures  the  exact  nature  of  the  lesion. 
Pain  is  a  prominent  symptom.  The  glands  are  enlarged,  tender,  and  frequently 
matted  together.  The  patient  is  restless,  and  may  be  delirious,  especially  at  night. 
The  temperature  remains  raised  for  several  successive  days.  The  onset  is  sudden, 
with  vomiting,  headache,  and  sore  throat.  All  these  symptoms  constitute  a 
group  which,  though  it  may  he  met  with  in  certain  forms  of  septic  inflammation 
of  the  fauces,  is  never  seen  in  diphtheria. 

Septic  Ulceration  of  the  Fauces. — This  affection  bears  a  closer  resemblance  to 
scarlet  fever  of  the  anginous  form  than  to  diphtheria.  But  the  onset  is  not  so 
sudden  and  pronounced  as  in  scarlet  fever.  Yellowish  exudation,  simulating 
diphtheritic  membrane,  is  riresent  on  one  or  both  tonsils,  and  sometimes  on  the 
uvula  and  soft  palate  ;  and  when  it  separates,  ulceration  more  or  less  deep  is 
observed.  The  larynx  may  be  involved  in  the  ulcerative  process,  and  the  glands 
and  cellular  tissue  of  the  neck  inflamed.  The  constitutional  symptoms  are  like  those 
of  scarlet  fever,  but  if  there  is  a  rash  it  is  blotchy  and  best  marked  on  the  extremities. 

In  connection  with  this  form  of  faucial  affection  must  be  considered  that  which 
is  known  as  "  Vincent's  angina "  (vide  also  Chapter  VI.,  p.  267).  This  is 
relatively  not  a  common  disease.  Usually  a  membranous  patch  forms  on  one  of  the 
tonsils.  The  patch  is  really  a  slough,  the  separation  of  which  exposes  a  deep  ulcer. 
A  characteristic  foetid  odour,  different  from  that  of  diphtheria,  is  said  to  be  present. 
The  cervical  glands  are  moderately  enlarged.  In  most  cases  one  tonsil  only  is 
affected,  the  constitutional  symptoms  are  slight,  and  the  ulcer  heals  quickly  under 
local  treatment.  But  now  and  then  the  ulceration  will  spread  to  the  other  tonsil , 
the  adjacent  part  of  the  palate,  the  pharynx,  and  finally  even  to  the  larynx.  The 
lesion  is  supposed  to  be  caused  by  the  symbiosis  of  two  organisms — a  fusiform 
bacillus  and  a  spirillum.  But  in  my  opinion  it  has  by  no  means  been  proved  that 
this  is  really  the  case,  and  Vincent  himself  has  stated  that  the  clinical  signs  of  his 
angina  are  not  sufficiently  characteristic  to  be  diagnosed  without  the  aid  of  bacteri- 
ology. Moreover,  sometimes  neither  of  the  two  organisms  is  present  in  cases  of 
faucial  ulceration  which  present  the  lesion  described  as  being  more  or  less  distinctive 
of  the  disease.  "  Vincent's  angina,"  therefore,  is  neither  clinically  nor  bacteri- 
ologically  a  clearly  defined  disease.  Ulceration  of  the  fauces,  just  like  that  described 
under  the  name  of  "  Vincent's  angina,"  may  be  produced  by  different  organisms. 
Clinically  all  these  cases  of  "  septic  ulceration  of  the  fauces  "  constitute  a  group  in 
which  there  is  considerable  diversity  in  the  extent  and  severity  of  local  lesion,  and  in 
which  may  be  found  all  the  intermediate  conditions  from  the  almost  trivial  to  the 
most  severe  ;  but  any  one  of  these  diverse  lesions  may  be  caused  by  any  one  of 
several  organisms,  and  it  is  not  at  present  possible  to  pick  out  any  special  lesion 
as  being  caused  by  any  special  organism. 

From  the  close  clinical  resemblance  these  affections  have  to  diphtheria,  they 
have  been  described  by  some  authorities  under  the  term  "  pseudo-diphtheria." 
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Ulcerative  Stomatitis. — In  severe  cases  of  this  disease  whitish  patches  are  seen 
upon  the  buccal  mucous  membrane  and  tongue.  They  are  raised  above  the  sur- 
rounding surface.  When  the  patches  are  removed,  ulcers  are  revealed  beneath 
them.  The  gums  are  often  involved,  and  occasionally  also  the  tonsils  and  palate, 
and  it  is  on  this  account  that  the  diagnosis  of  diphtheria  is  made.  A  quantity 
of  thick,  tenacious  mucus  is  secreted,  and  a  very  offensive  smell  is  given  off.  The 
fact  that  the  patches  occur  on  the  buccal  mucous  membrane,  gums,  and  tongue, 
is  sufficient  to  negative  diphtheria.  But  it  must  be  remembered  that  stomatitis 
of  this  form  occasionally  complicates  any  of  the  acute  infectious  diseases,  including 
diphtheria.    Usually,  however,  it  sets  in  late. 

In  tuberculous  ulceration  of  the  fauces  the  ulcerated  surface  appears  to  be 
covered  with  coarse,  flabby  granulations.  The  exudation  is  neither  profuse  nor 
tenacious.     The  symptoms  of  tubercle  of  other  organs  are  usually  present. 

Phagedsena  of  the  fauces  is,  fortunately,  a  rare  disease.  A  small  ulcer  is  formed 
which  has  a  very  red  edge.  It  spreads  rapidly  by  a  necrotic  process  which  involves 
all  the  tissues  as  it  advances.  An  extremely  offensive  and  penetrating  odour  arises 
from  the  ulcer,  which  is  singularly  free  from  pain.  There  is  fever,  and  the  patient 
wastes  rapidly.     Death  results  from  exhaustion. 

Various  non-membranous  and  non-ulcerative  form  of  faucial  inflammation 
are  frequently  mistaken  for  diphtheria.  Undoubtedly  the  diphtheria  bacillus 
is  sometimes  responsible  for  such  diseases.  But  apart  from  the  results  of  a  bacterio- 
logical examination,  there  is  no  justification  for  the  diagnosis  of  diphtheria  in  the 
absence  of  definite  membrane,  unless  some  other  corroborative  evidence  is  avail- 
able, such  as  the  presence  of  an  unequivocal  case  of  the  disease  in  another  member 
of  the  family,  or  unless  the  larynx  is  also  involved.  A  tonsillitis  which  is  succeeded 
in  a  few  days  by  laryngitis  should  always  be  regarded  with  extreme  suspicion. 
Tonsillitis  of  the  follicular  variety  is  very  rarely,  and  quinsy  is  never,  diphtherial. 
Erysipelas  or  cellulitis  of  the  fauces  is  accompanied  by  pain,  considerable  cedema, 
and  severe  febrile  symptoms,  all  of  which  are  absent  in  diphtheria. 

In  doubtful  cases  the  best  course  to  follow  is  to  make  a  bacteriological  ex- 
amination, and  base  the  final  diagnosis  upon  its  result. 

Laryngeal  Diphtheria. — If,  in  a  child  who  is  suffering  from  acute  laryngeal 
obstruction,  exudation,  even  though  limited  and  not  definitely  membranous,  is 
found  upon  the  fauces,  then  the  diagnosis  of  diphtheria  will  in  the  vast  majority 
of  cases  be  the  correct  one.  Difficulty  of  diagnosis  arises  when  there  is  nothing 
amiss  to  be  seen  with  the  fauces.  Examination  should  in  the  first  place  be  made 
for  Koplik's  spots,  because  sometimes  an  attack  of  measles  begins  with  laryngitis. 
If  the  spots  are  absent  the  diagnosis  of  measles  is  negatived.  The  next  step  is  to 
make  a  digital  examination  of  the  orifice  of  the  larynx  and  the  structures  immediately 
surrounding  it,  because  the  obstruction  may  be  caused  by  a  foreign  body  (though 
this  is  rarely  mistaken  for  diphtheria),  or  by  some  swelling  outside,  but  pressing 
upon,  the  larynx.  Of  these,  the  one  most  often  confused  with  diphtheria  is  a  retro- 
pharyngeal abscess,  which  presents  as  a  doughy  swelling.  Should  no  tumour 
be  present,  the  laryngeal  symptoms  are  most  likely  due  to  the  action  of  the  diph- 
theria bacillus,  or  one  of  the  less  malignant  organisms,  such  as  streptococci,  the 
Micrococcus  catarrhalis,  the  influenza  bacillus,  or  the  micro-organism  of  hooping- 
cough,  a  disease  which,  like  measles,  sometimes  begins  with  catarrh  of  the  larynx. 
As  has  already  been  pointed  out,  diphtheria  may  commence  in  the  larynx,  so  that 
>n  the  cases  now  under  discussion  it  cannot  be  excluded  unless  the  bacteriological 


1036  DISEASES  OF  CHILDREN 

examinations  are  negative.  Occasionally  the  child  will  cough  up  a  fragment  of 
membrane,  and  the  diagnosis  is  established  at  once.  Otherwise  the  diagnosis 
depends  upon  the  bacteriological  findings. 

The  only  other  disease  of  childhood  which  is  mistaken  for  laryngeal  diphtheria 
is  laryngismus  stridulus.  In  this  the  attacks  are  paroxysmal,  and  occur  mostly 
at  night  and  very  suddenly.  During  the  intervals  the  laryngeal  symptoms  are 
in  abeyance.  The  victims  of  this  affection  are  usually  rickety  children  under 
two  years  of  age. 

Fibrinous  rhinitis  can  be  distinguished  from  nasal  diphtheria  only  by  bacterio- 
logical examination  (see  Chapter  VI.,  p.  263). 

Diphtheria  of  the  vulva  may  be  mistaken  for  cellulitis,  erysipelas,  and  noma 
vulvas.  But  in  these  diseases  there  is  no  definite  membrane  on  the  inner  aspect 
of  the  labia  majora,  as  in  diphtheria  ;  and  in  diphtheria  there  is  no  ulceration. 

The  various  forms  of  cutaneous  diphtheria  mentioned  in  the  account  of  the 
clinical  symptoms  can  only  be  diagnosed  by  bacteriological  examination,  except 
those  cases  in  which  membrane  forms  upon  a  wound. 

Prognosis. — This  varies  with  the  age  of  the  patient,  the  seat  of  the  disease, 
and  the  length  of  time  which  has  elapsed  between  the  onset  of  the  illness  and  the 
administration  of  antitoxin.  The  younger  the  patient,  the  more  unfavourable 
the  prognosis.  Of  the  various  forms  of  the  disease,  the  laryngeal  is  fraught  with 
the  most  danger.  And  it  has  been  abundantly  proved  that,  though  delay  in 
applying  any  form  of  treatment  is  detrimental  to  the  patient's  chance  of  recovery, 
yet  it  is  much  more  so  with  the  antitoxin  treatment  than  with  any  other.  This 
is  because  the  object  of  the  antitoxin  treatment  is  to  neutralize  whatever  toxin 
may  have  been  absorbed  from  the  local  exudation  before  it  can  have  produced 
degenerative  changes  in  the  cardiac  muscle  and  other  tissues.  Once  these  changes 
have  been  set  up,  no  amount  of  antitoxin  can  undo  the  mischief.  Toxic  cases  which 
go  untreated  with  antitoxin  for  five  days  or  longer  often  fail  to  receive  benefit 
from  the  treatment,  because  in  them  the  toxin  has  had  time  to  do  its  deadly  work. 
On  the  other  hand,  in  cases  treated  on  the  first  day  the  toxin,  even  if  produced 
and  absorbed  so  early,  is  neutralized  and  prevented  from  doing  harm. 

Of  individual  symptoms  the  most  grave  are — Large  extent  of  membrane ; 
intimate  adherence  of  membrane  to  underlying  mucous  membrane  ;  persistence 
of  membrane  ;  persistence  of  albuminuria,  especially  if  in  large  amount ;  scantiness 
of  urine  ;  frequent  vomiting  ;  infrequent  and  irregular  pulse  ;  enlargement  of  the 
liver  ;  a  blotchy  rash.  In  cases  in  which  the  albuminuria  is  persistent  the  danger 
is  not  always  immediate,  but  the  medical  attendant  should  be  on  the  alert  for 
paralysis  and  late  cardiac  troubles.  Haemorrhages  into  and  beneath  the  skin, 
even  though  sparse,  are  of  very  bad  omen.  Purely  laryngeal  and  tracheal  cases 
are  seldom  followed  by  paralysis.  In  them  the  danger  lies  in  the  obstruction  of 
the  air-passages. 

Treatment. — There  are  three  cardinal  principles  which  govern  the  treatment 
of  diphtheria  :  the  administration  of  the  specific  antitoxin  treatment  as  soon  as 
possible,  the  removal  of  the  false  membrane,  and  the  ensurance  of  rest. 

The  nature  of  antitoxin  and  the  need  for  its  early  use  have  already  been 
explained,  but  it  is  necessary  to  make  a  few  remarks  on  the  dosage  and 
the  method  of  administration.  The  dose  is  reckoned  in  units.  A  unit  is  the 
amount  of  immune  serum  which,  when   mixed  with   100  minimal  lethal  doses 
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of  toxin  and  injected  into  a  guinea-pig  of  250  grammes  weight,  prevents  the 
animal  from  dying  within  four  days.  Freshly-made  antitoxic  serum  is  standard- 
ized by  comparing  it  with  a  standard  antitoxin  prepared  at  the  Institute  for 
Experimental  Therapy  at  Frankfort-on-Main.  The  comparison  is  carried  out 
by  means  of  a  freshly-prepared  toxin  against  which  the  standard  and  the  new, 
unstandardized  antitoxin  are  tested. 

The  dosage  of  antitoxin  is  not  proportional  to  the  age  of  the  patient,  but  to 
the  severity  of  the  attack  (as  estimated  by  extent  of  membrane  and  signs  of 
toxaemia),  which  is  to  a  large  extent  dependent  upon  the  length  of  the  illness. 
When  the  case  is  seen  early,  and  there  are  no  signs  of  toxaemia,  2,000  to  4,000  units 
should  be  given.  But  if,  as  occasionally  happens,  there  are  severe  symptoms 
present  on  the  first  or  second  day,  a  larger  amount,  up  to  10,000,  should  be  injected. 
In  cases  which  are  very  seriously  ill  when  brought  under  treatment,  16,000  should 
be  given  at  once.  In  every  case,  if  there  is  no  improvement  next  day  half  the 
original  amount  should  be  given.  In  any  case  it  is  safer  to  administer  too  much 
than  too  little. 

The  serum  is  most  conveniently  given  by  subcutaneous  injection.  The  syringe 
employed  should  be  one  which  can  be  easily  cleaned  and  sterilized,  and  should 
have  a  capacity  of  about  20  c.c.  The  site  most  suitable  for  injection  is  to  one 
side  of  the  abdomen,  a  little  below  the  level  of  the  umbilicus.  It  is  true  that 
experiments  on  animals  have  proved  that  the  most  efficacious  method  of  adminis- 
tration is  by  intravenous  injection  ;  but  there  are  practical  objections  in  its  way 
in  respect  of  children  in  whom  the  blood-pressure  is  low,  as  is  the  case  in  diph- 
theria.   It  is  extremely  difficult,  without  dissection,  to  pick  out  even  a  large  vein. 

The  injection  of  serum  will  in  about  one-third  of  the  cases  give  rise  to  an 
erythematous  rash  seven  to  fourteen  days  later.  The  rash  is  usually  either  urticaria 
or  a  variety  of  erythema  multiforme.  There  may  be  moderate  febrile  symptoms, 
and  in  a  few  cases,  5  per  cent.,  signs  of  slight  arthritis  or  periarthritis  of  one  or 
more  of  the  larger  joints.  Exceptionally,  more  severe  reactions  are  met  with, 
especially  in  those  who  have  been  treated  with  serum  three  weeks  or  longer  pre- 
viously, or  who  are  the  subjects  of  asthma  or  some  kindred  disease.  These  severe 
reactions  either  are  exaggerations  of  those  commonly  seen,  or  are  shown  by  a  rigor 
with  a  high  temperature,  and  perhaps  collapse,  or  take  the  form  of  an  asthma- 
like attack.  A  few  cases  have  ended  fatally.  Hence  I  do  not  advocate  the  use 
of  antitoxin  in  doubtful  cases,  except  when  it  is  a  question  of  laryngeal  diphtheria, 
which  is  so  prone  to  be  fatal,  nor  as  a  prophylactic  save  under  very  special  cir- 
cumstances, such  as  the  failure  to  eradicate  diphtheria  from  a  children's  institution 
by  other  measures. 

According  to  the  observations  of  Anderson,  serum  kept  at  ordinary  room  tem- 
peratures loses  20  per  cent,  -of  its  potency  every  year.  If  kept  at  a  temperature 
of  5°  C.,  it  loses  only  6  per  cent,  annually.  The  dried  residue  of  serum,  if  kept  in 
the  dark  at  5°  C,  retains  its  power  unimpaired  for  at  least  five  years  and  a  half. 

If  the  false  membrane  is  loosely  attached,  it  should  be  removed  with  forceps  ; 
hut  if  it  is  adherent  to  the  mucous  membrane,  and  is  at  the  same  time  extensive,  its 
removal  is  best  accompanied  by  flushing  the  affected  part  every  two  to  four  hours 
with  saturated  boracic  solution  or  the  following  alkaline  lotion  :  Biborate  of  sodium, 
1  drachm;  bicarbonate  of  sodium,  1  drachm  ;  chlorate  of  potassium,  \  drachm  ; 
chloride  of  sodium,  i  drachm  ;  compound  tincture  of  lavender,  1  drachm  ;  water, 
to  a  pint.    When  localized  to  the  tonsils,  it  may  be  removed  by  swabbing  with  a 
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1  in  2,000  perchloride  of  mercury  solution,  or  with  medicinal  izal  diluted  with 
equal  parts  of  water.  Irritating  applications  should  be  avoided.  Far  from 
hindering  the  extension  of  the  exudation,  they  may  favour  it  by  setting  up  in- 
fl  animation  of  the  healthy  and  unaffected  mucous  membrane. 

In  children  under  three,  or  in  any  child  who  violently  resists  local  treatment, 
it  is  advisable  to  trust  to  the  action  of  antitoxin  alone  rather  than  to  employ 
flushing  or  swabbing  of  the  fauces,  because  the  struggle  between  the  child  and  the 
nurse,  repeated  every  time  an  attempt  is  made  to  carry  out  the  procedure,  leads 
only  to  exhaustion,  which  is  most  detrimental  to  the  child's  progress. 

Diphtheria  of  the  vulva,  and  of  the  eye,  should  be  treated  locally  by  frequent 
irrigation  with  boracic  solution.  A  caution  must  be  given  against  applying  anti- 
toxic serum  to  the  eye.  I  have  seen  the  most  disastrous  results  follow  such  applica- 
tion. The  diphtheria  bacillus  grows  readily  in  the  serum,  and  the  exudation 
rapidly  increases. 

When  the  larynx  is  involved,  the  child  should  be  placed  in  a  tent  into  which 
steam  escapes  from  a  bronchitis  kettle.  This  measure  will  not  infrequently  avert 
operative  interference.  The  need  for  the  latter  is  shown  by  restlessness,  want  of 
sleep,  or  marked  recession  of  the  walls  of  the  thorax.  In  hospital  practice  in- 
tubation, in  private  practice  tracheotomy,  should  be  resorted  to.  Intubation  is 
not  advised  in  private  practice,  because  a  medical  man  must  be  within  a  few 
minutes'  reach  of  the  patient.  Intubation  is  also  unsuitable  in  cases  in  which  the 
patient  is  in  the  last  stage  of  asphyxia.  In  a  few  cases  intubation  increases  the 
dyspnoea,  most  probably  by  the  blocking  of  the  lower  end  of  the  tube  by  mem- 
brane, and  tracheotomy  has  to  be  performed.  In  the  cases  of  extreme  urgency 
above  mentioned,  it  is  dangerous  to  risk  such  increase  of  dyspnoea,  and  tracheotomy 
should  be  done  at  once. 

Rest  is  most  essential  in  diphtheria.  When  the  exudation  is  extensive,  and 
when  there  is  any  sign  of  toxaemia,  the  patient  should  be  kept  strictly  recumbent, 
not  only  while  the  exudation  is  present,  but  for  several  days  after  its  disappearance. 
Then  he  may  be  allowed  to  sit  up  in  bed,  and  the  effect  of  this  slight  exertion  on 
the  circulation  observed.  At  the  end  of  another  week  or  fortnight,  according 
to  the  severity  of  the  attack,  he  may  be  allowed  to  be  out  of  bed  and  to  sit  in  a 
chair,  and  again  the  effect  on  the  heart  should  be  noted.  At  the  end  of  another 
week  or  more,  should  no  ill  effects  have  arisen,  he  may  be  permitted  to  walk  about 
a  little.  Any  cardiac  irregularity  or  weakness  which  reveals  itself  during  these 
periods  is  an  indication  for  insisting  that  the  patient  shall  return  to  bed.  The 
necessity  for  prolonged  rest  after  an  attack  of  diphtheria  of  even  moderate  severity 
cannot  be  too  strongly  urged.  The  onset  of  paralysis,  too,  should  always  be 
regarded  as  an  indication  for  confinement  to  bed. 

All  that  has  been  said  above  as  regards  bodily  rest  applies  with  almost  equal 
force  in  respect  of  mental  rest.  Every  form  of  mental  excitement  is  to  be  avoided, 
such  as  repeated  and  unexpected  visits  from  friends,  and  long  or  animated  con- 
versations. As  a  matter  of  fact,  most  children  who  are  suffering  from  severe 
attacks  seem  to  prefer  to  be  left  alone,  and  the  best  course  is  not  to  disturb  their 
fortunate  apathy,  except  for  absolutely  necessary  attention. 

If  there  is  frequent  vomiting,  the  child  should  be  fed  by  means  of  nutrient 
enemata.  The  administration  of  20  to  30  minims  of  tincture  of  belladonna  every 
four  hours,  and  of  20  grains  of  potassium  bromide  every  twelve  hours,  by  rectum, 
is  worthy  of  a  trial. 
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In  my  experience,  stimulants  are  of  no  avail  for  the  cardiac  failure  of  the  toxic 
nor  have  I  seen  any  beneficial  results  from  adrenalin,  the  use  of  which  is 
recommended  by  more  than  one  authority.  But  in  the  syncopic  attacks  which 
may  supervene  later,  stimulants  are  often  extremely  valuable  in  tiding  the  patient 
over  a  few  critical  moments. 

There  is  nothing  special  to  be  said  about  the  diet.  So  long  as  the  exudate 
is  present  or  there  are  febrile  or  toxic  symptoms,  the  patient  should  be  kept  on 
liquid  nourishment.  But  when  the  membrane  has  disappeared,  and  convalescence 
is  beginning,  he  may  be  allowed  solid  food.  The  management  of  the  period  of 
convalescence  also  calls  for  no  special  remarks;  but  attention  is  again  drawn 
to  the  importance  of  avoiding  any  exercise  which  throws  an  undue  strain  on  the 
heart. 

The  child  who  is  recovering  from  diphtheria  should  be  kept  isolated  for  at 
least  three  weeks  from  the  disappearance  of  the  exudate,  or  until  two  consecutive 
bacteriological  examinations  of  the  region  which  has  been  affected  have  yielded 
results  which  are  negative  so  far  as  the  specific  organism  is  concerned. 

Unfortunately,  in  some  instances  it  may  be  several  weeks,  or  even  months,  before 
two  successive  examinations  prove  to  be  negative  ;  the  patient,  in  fact,  becomes 
a  chronic  carrier.  The  treatment  of  such  cases  has,  so  far,  been  very  unsatisfactory. 
The  local  application  of  antiseptics  is  useless,  and  so  is  the  injection  of  the  specific 
antitoxic  serum.  In  a  few  cases  the  vaccine  treatment  introduced  by  Tanner  Hewlett 
appears  to  have  been  successful.  This  vaccine  is  the  endotoxin  of  the  diphtheria 
bacillus.  The  initial  dose  is  2  milligrammes  given  subcutaneously,  followed  by 
doses  of  5  milligrammes  at  intervals  of  a  week  to  ten  days.  Recently,  spraying 
the  fauces  with  a  twenty-four-hour-old  broth  culture  of  Staphylococcus  pyogenes 
aureus,  with  the  idea  of  crowding  out  the  diphtheria  bacilli,  has  "been  advocated  by 
Schlotz  and  others  ;  but  the  results  of  this  method  are  dubious.  Should  an  abnormal, 
and  especially  an  inflammatory,  condition  of  the  fauces  or  nasal  passages  be  present, 
every  effort  should  be  made  to  cure  it.  Thus,  hypertrophied  tonsils  and  adenoids 
should  be  removed. 

In  dealing  with  outbreaks  of  diphtheria  in  schools  and  institutions,  the  writer 
is  of  the  opinion  that  wholesale  swabbing  of  the  inmates,  with  isolation  of  any 
carrier  that  may  be  detected,  whether  he  has  previously  suffered  from  diphtheria  or 
not,  is  quite  unnecessary.  The  medical  officer's  attention  should  be  concentrated 
on  ascertaining,  first,  by  inspection,  whether  any  of  the  inmates  are  the  subjects  of 
slight  nasal  or  faucial  inflammation,  and,  secondly,  by  bacteriological  examination, 
whether  the  diphtheria  bacillus  is  present  in  these  cases.  If  it  be,  they  should  be 
isolated  and  treated.  He  is  further  of  opinion  that  it  is  quite  unnecessary  to  isolate 
chronic  carriers  if  they  are  healthy.  Prolonged  isolation  of  a  chronic  carrier  can 
be  justified  only  when  there  is  chronic  inflammation  of  the  fauces  or  nose,  presumably 
due  to  the  diphtheria  bacillus. 

(iiDiTORiAL  Note. — The  Editors  fed  obliged  to  point  out  that  the  opinion  expressed 
m  the  foregoing  paragraph  is  opposed  to  that  held  by  the  majority  of  bacteriologists, 
school  medical  officers,  and  medical  officers  of  health.  They  consider  that  the  usual 
view,  to  which  they  adhere,  may  be  stated  as  follows  :  From  time  to  time  in  schools  and 
institutions  there  occur  protracted  epidemics  in  which  fresh  outbreaks  take  place  every 
Jew  weeks  or  months.  These  can  often  be  traced  to  the  presence  among  the  inmates  of 
carrier"  who  himself  remains  perfectly  healthy.  The  most  valuable  means  for  the 
'iion  of  such  "  carriers  "  is  a  systematic   bacteriological  examination    of  swabs 
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from  the  throats  of  the  inmates  without  exception.  The  consequent  discovery  of  the 
"  carrier  "  who  has  been  the  source  of  infection  has  often  resulted  in  the  complete 
cessation  of  the  outbreaks-  In  the  treatment  of  such  "  carriers  "  the  removal  of  enlarged 
tonsils  and  adenoids  is  essential,  and  may  be  said  to  be  invariably  successful  in 
eliminating  the  organism.  Microscopical  examination  of  the  tonsils  removed  from  these 
"  carriers  "  demonstrates  the  presence  of  the  Klebs-Loffler  bacillus  in  the  deeper  tissues.) 
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MEASLES. 

Synonyms. — Morbilli ;  Eubeola. 

Introduction. — Though  Rhazes  in  the  tenth  century  seems  to  have  known 
that  measles  was  a  different  disease  from  smallpox,  yet  for  some  hundreds  of  years 
after  his  time  it  continued  to  be  confounded,  not  only  with  smallpox,  but  with 
scarlet  fever  and  other  eruptive  infectious  diseases.  By  the  close  of  the  sixteenth 
century,  however,  it  had  been  distinguished,  in  this  country  at  any  rate,  from 
smallpox  ;  and  in  the  London  bills  of  mortality,  which  were  begun  in  1629,  the 
deaths  from  the  two  diseases  were  recorded  separately.  Finally,  Sydenham, 
about  1674,  established  the  disease  in  its  proper  position. 

^Etiology. — Measles  is  highly  infectious  from  the  beginning  of  the  illness 
to  the  disappearance  of  the  rash.  In  the  vast  majority  of  cases  the  infection  is 
spread  directly  from  one  child  to  another  ;  seldom  is  it  conveyed  by  a  third  person, 
and  rarely  is  it  harboured  in  clothing.  The  virus  is  certainly  contained  in  the 
secretion  from  the  mucous  membrane  of  the  nose,  and  perhaps  also  from  the  rest 
of  the  respiratory  tract,  and  is  disseminated  by  the  acts  of  sneezing  and  coughing 
which  are  so  frequent  in  the  earlier  stages. 

Measles  is  met  with  all  over  the  globe.  In  the  United  Kingdom  it  is  constantly 
present  in  the  large  towns,  and  its  prevalence  assumes  epidemic  form  about  every 
two  years.  Epidemics  vary  much  in  severity.  For  the  first  ten  years  of  the 
present  century  measles  in  England  and  Wales,  as  judged  by  the  annual  death- 
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rates  per  million  living,  was  milder  than  during  any  decade  since  the  establish- 
ment of  the  registration  of  deaths,  and  the  rate  for  1908,  228,  was  the  lowest  on 
record.  The  highest  was  602  in  1887.  During  the  first  four  months  of  1911  London 
was  swept  by  an  outbreak  which,  arising  in  November,  1910,  reached  its  climax  in 
the  middle  of  the  following  March.  During  the  week  ending  March  18, 197  deaths 
were  registered  in  London,  a  number  134  above  the  average  for  that  week  for 
the  previous  five  years,  and  the  highest  recorded  since  the  introduction  of 
registration. 

Seasonal  Variation. — Measles  is  prevalent  mostly  in  the  winter  and  spring, 
and  especially  in  November  and  December,  and  March  and  April.  But  occasionally 
the  vernal  prevalence  is  postponed  to  the  summer. 

Age. — Children  form  the  bulk  of  the  patients  who  suffer  from  measles.  Wilson, 
from  an  analysis  of  the  notifications  for  the  twenty  years  ending  1902  for  the  city 
of  Aberdeen,  the  longest  series  of  notifications,  so  far  as  I  know,  in  this  country, 
has  shown  that  it  attacks  children  especially  from  the  second  to  the  seventh  year. 
Inasmuch  as  measles  is  very  infectious,  and  one  attack  affords  an  almost  complete 
protection  against  another,  most  persons  suffer  from  it  in  childhood,  and  therefore 
comparatively  few  cases  are  met  with  in  adults.  But  the  experience  derived  from 
epidemics  in  localities  from  which  the  disease  has  been  absent  for  some  generations, 
as  on  more  than  one  occasion  in  the  Faroe  Islands,  demonstrates  that,  when  a 
whole  community  is  unprotected,  persons  of  all  ages  are  attacked.  In  Aberdeen 
it  was  found  that  more  females  than  males  suffered  from  the  disease. 

The  common  domestic  animals  seem  to  be  insusceptible  to  measles,  but  there 
are  isolated  instances  of  attacks  in  captive  monkeys. 

The  Incubation  Period  is  very  variable.  Commonly  it  is  from  ten  to  fourteen 
days,  but  I  have  had  more  than  one  case  in  which  there  were  reasons  for  supposing 
it  to  be  as  short  as  six,  or,  on  the  other  hand,  as  long  as  twenty-one  days.  In  one 
case  it  was  apparently  twenty-five  days. 

Symptomatology. — In  a  very  few  cases  the  patient  exhibits  slight  febrile 
symptoms  immediately  on  becoming  infected,  or  from  time  to  time  during  what 
in  an  ordinary  case  is  the  incubation  period.  But  in  the  vast  majority  of  instances 
he  remains  quite  well  during  this  interval,  at  the  end  of  which  appear  the  signs  of 
catarrh  of  the  upper  respiratory  tract,  coughing,  sneezing,  suffusion  of  the  eyes,  and 
a  watery  running  from  the  nose.  Even  thus  early  the  conjunctivas  may  be  injected. 
The  child  loses  his  appetite,  has  a  slight  headache,  and  his  face  is  puffy  and  wears 
a  sleepy  look.  The  temperature  usually  rises  a  degree  or  two,  or  even  more,  and 
the  pulse  and  respiration  rates  are  accelerated.  There  are,  in  short,  all  the  symp- 
toms of  what  is  known  as  a  "  cold  in  the  head."  But  there  is  one  sign  ("  Koplik's 
spots "),  almost  invariably  present  at  this  stage,  which  permits  of  an  accurate 
diagnosis.  If  the  buccal  mucous  membrane  be  carefully  examined,  in  a  good  light, 
minute  whitish  specks  will  be  seen  on  each  side  in  the  middle  of  the  cheek.  Each 
speck  is  the  centre  of  a  small  round,  red  area.  Occasionally,  indeed,  especially 
'f  the  case  is  seen  every  early,  the  small  red  areas  are  free  from  the  central  speck. 
The  specks  are  quite  superficial,  but  can  only  with  difficulty  be  removed  by  scraping. 
Their  number  varies  considerably.  At  first  they  are  scanty,  two  or  three  on  each 
side ;  but  they  increase  in  multitude  daily  till,  just  before  the  appearance  of  the 
rash,  they  are  present  in  considerable  numbers.  Occasionally  they  crowd  the 
mucous  membrane  of  the  mouth,  and  are  seen  also  on  that  of  the  lower  lip  as  it 
la  reflected  from  the  gum.     Not  infrequently  they  run  into  one  another  to  form 
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larger,  though  still  small,  irregular-shaped  spots,  resembling  aphthous  ulcers 
Though  in  most  cases  they  appear  very  early  in  the  disease,  occasionally  they  do 
not  come  out  till  towards  the  close  of  the  initial  stage.  With  the  outcome  of  the 
rash  they  begin  to  fade,  and  in  two  or  three  days  not  one  is  to  be  seen.  When 
present  in  moderate  numbers,  the  spots  are  often  arranged  in  a  horizontal  line 
along  the  cheek  opposite  to  the  junction  of  the  upper  and  lower  molars  when  the 
mouth  is  closed.  The  whole  of  the  buccal  mucous  membrane  is  redder  than  normal, 
presents  a  blotchy  appearance,  and  is  dry  and  shiny.  Rarely  does  it  look  healthy, 
though  I  have  seen  a  few  cases  in  which  the  specks  described  above  were  visible 
on  an  otherwise  normal  mucous  membrane.  These  specks  are  now  known  as 
"  Koplik's  spots."  They  are  pathognomonic  of  measles,  and  their  recognition 
will  save  the  observer  from  committing  errors  in  diagnosis,  which  not  infrequently 
arise  from  the  occurrence  of  two  other  common  symptoms.  The  first  of  these  is 
an  erythematous  initial  or  prodromal  rash,  which  comes  out  on  the  first  or  second 
day,  and  is  not  the  rash  proper  to  the  disease.  This  erythema  takes  one  of  three 
forms  :  (1)  A  diffuse  redness  all  over  the  trunk,  but  sometimes  overflowing  on  to 
the  limbs.  Not  uncommonly  it  is  punctate  just  like  the  rash  of  scarlet  fever. 
This  is  by  far  the  most  frequently  met  with  variety  of  initial  erythema.  (2)  A 
blotchy  rash  something  like  the  rash  of  measles  itself,  but  not  so  profuse  or  so 
conspicuous,  though  it  is  more  or  less  universally  distributed.  (3)  Urticaria,  also 
widely  spread  over  the  skin.  Whether  or  not  these  rashes  disappear  before  the 
proper  rash  comes  out  depends  upon  the  length  of  the  prodromal  period.  They 
are  met  with  in  about  40  per  cent,  of  the  cases. 

The  second  of  the  two  symptoms  is  laryngitis,  which  is  frequent.  In  what 
proportion  of  cases  it  occurs  is  doubtful,  but  cases  of  early  morbillous  laryn- 
gitis are  often  sent  to  the  hospital  as  diphtheria  because  of  urgent  laryngeal 
obstruction.  Usually  there  are  concomitant  symptoms  which  suggest  measles  to 
the  experienced  observer ;  but  all  doubt  will  be  removed  by  inspection  of  the 
mouth  for  Koplik's  spots.  The  laryngeal  symptoms  nearly  always  pass  off  on  the 
appearance  of  the  rash. 

One  other  feature  of  the  prodromal  stage  of  measles  remains  to  be  mentioned, 
which  also  used  to  be  a  trap  for  the  unwary  in  the  days  before  Koplik  pointed  out 
the  significance  of  the  spots  that  go  by  his  name.  It  has  been  stated  above  that 
an  attack  of  measles  commonly  begins  with  symptoms  resembling  those  of  an 
ordinary  "  cold  in  the  head."  Now,  in  not  a  few  cases,  after  a  day  or  two,  even 
when  there  has  been  a  prodromal  rash,  all  these  symptoms  disappear,  the  tem- 
perature falls  to  normal,  and  the  patient  is  seemingly  well  again.  The  medical 
attendant  may  be  thrown  off  his  guard,  even  if  he  has  suspected  measles,  and  may 
in  consequence  be  led  to  relax  any  precautions  he  has  enjoined  with  the  object 
of  checking  the  spread  of  infection.  However,  after  an  interval  of  one  or  one  and 
a  half  days,  which  may  extend  to  two  or  three,  all  the  symptoms  recur  and  the 
rash  comes  out.  This  remission  is  quite  common  in  the  early  stage  of  measles, 
though  it  is  more  striking  in  some  cases  than  others.  But  during  the  remission 
the  Koplik's  spots,  which  in  nearly  every  case  will  have  been  visible  before  the 
remission,  continue  to  increase  in  numbers,  and  are  a  certain  guide  to  the  nature 
of  the  disease.  In  few  cases  is  there  no  remission  of  any  description,  but,  on  the 
other  hand,  there  may  be  more  than  one.  In  the  cases  in  which  the  remission 
is  wanting  the  temperature  is  variable,  as  are  the  other  symptoms.  Seldom  is 
the  former  continuously  raised  to  the  same  level. 


INFECTIOUS  DISEASES  1043 

Towards  the  end  of  the  initial  stage,  which  varies  in  length  from  one  to  six,  or 
even  eight,  days,  but  which  is  commonly  three  or  four,  the  catarrhal  and  febrile 
symptoms  become  more  pronounced.  Often  the  breathing  is  hurried  and  the 
patient  is  a  little  cyanosed,  so  that  his  aspect  suggests  that  he  is  the  subject  of 
acute  pulmonary  inflammation.  Yet  in  most  cases  auscultation  fails  to  reveal 
abnormal  physical  signs  of  any  importance.  These  come  later.  One  is  led  to 
believe,  therefore,  that  at  this  period  the  mucous  membrane  of  the  bronchioles 
is  in  a  state  of  engorgement  without  secretion,  a  condition  which  can  be  observed 
in  the  nose,  mouth,  and  pharynx.  The  mucous  membranes  are  then  dry,  and  it 
is  not  till  three  or  four  days  later  that  there  is  any  secretion  from  them.  At  this 
stage  there  is  evidence  of  intestinal  catarrh  in  the  frequent  passage  of  light  and 
loose  stools.  Certain  deviations  from  the  usual  course  of  the  pre-eruptive  symp- 
toms will  be  pointed  out  later. 

The  Rash. — The  characteristic  rash  shows  itself  first  behind  the  ears  and  round 
the  mouth.  But  in  some  cases  it  comes  out  at  once  more  or  less  universally,  though 
at  the  beginning  it  is  sparse.  In  a  few  instances  the  buttocks  and  upper  parts  of 
the  thighs  are  chosen  for  its  first  appearance.  It  consists  of  small,  round,  pink 
macules,  delible  on  pressure.  For  two  or  three  days  the  macules  increase  in  number 
and  size,  and,  becoming  confluent,  form  patches  of  irregular  shape  and  grouping. 
Most  of  the  macules  can  be  felt,  even  when  the  skin  upon  which  they  are  situated 
is  stretched ;  but  they  are  not  so  palpable  as  the  papules  of  smallpox.  At  its 
height  the  distribution  of  the  rash  is  universal,  so  that  the  child  is  smothered  from 
head  to  foot  with  it.  The  confluence  may  finally  be  such  that  large  tracts  of  skin 
are  involved  in  a  uniform  erythema,  which  betrays  its  origin  from  discrete  lesions 
by  leaving  here  and  there  islets  of  unaffected  skin.  The  colour  varies  from  a  pale 
pink  to  a  crimson  red,  but  a  blue  tinge  may  be  imparted  to  it  by  respiratory  or 
cardiac  embarrassment.  The  rash  fades  quickly,  once  it  has  reached  its  height, 
and,  when  it  has  been  intense,  leaves  behind  a  faint  brown  staining  which  persists 
for  several  days.  It  is  not  unusual  for  the  rash  to  become  haemorrhagic.  The 
haemorrhages  are  sometimes  petechial ;  at  others  they  occupy  the  whole  of  many 
of  the  macules,  so  that  in  confluent  cases  extensive  tracts  of  skin  are  involved  in 
this  way.  Especially  does  this  occur  on  the  face  and  ears.  In  a  few  instances 
the  spots  of  which  the  rash  is  composed  are  so  small  that  even  at  an  early  stage 
of  its  course  the  general  aspect  closely  resembles  that  of  the  rash  of  scarlet  fever. 
But  simulation  of  this  efflorescence  is  much  more  common  just  at  the  time  the  rash 
is  beginning  to  fade,  especially  if  it  has  been  very  confluent  but  not  of  a  deep  colour. 

Branny  desquamation  commonly  follows  the  fading  of  the  rash.  Occasionally 
the  flakes  of  cuticle  are  of  considerable  size,  and  I  have  several  times  seen  well- 
marked  pinhole  desquamation  such  as  is  so  often  present  in  scarlet  fever. 

During  the  evolution  of  the  rash  the  temperature  rises,  and  reaches  its  acme, 
which  may  be  any  degree  up  to  105°  F.,  during  the  greatest  eruptive  intensity  ; 
but  as  soon  as  the  rash  begins  to  disappear  the  temperature  falls  somewhat  abruptly, 
and  regains  the  normal  in  two  or  three  days.  The  catarrhal  symptoms  also  cul- 
minate with  the  rash  and  temperature,  and  in  uncomplicated  cases  it  is  at  this 
period  that  the  patient  feels  most  ill.  The  inflammation  of  the  eyes,  pharynx, 
and  nasal  passages,  leads  to  photophobia,  a  frequent,  short,  suffocative  cough,  sore- 
ness of  the  throat,  and  itching  of  the  nose.  The  mouth  and  throat  are  dry,  and 
the  child  is  very  thirsty.  The  irritation  of  skin  and  mucous  membranes,  together 
with  the  pyrexia,  produce  restlessness,  loss  of  sleep,  and  delirium.     As  the  rash  loses 
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its  intensity  the  mucous  membranes  regain  their  moisture,  and  an  excess  of  secre- 
tion from  them  annoys  the  patient.  The  eyelids  are  glued  together  by  the 
inspissation  of  the  muco-purulent  secretion,  and  the  nostrils  and  upper  lip  are 
excoriated  by  an  acrid  coryza.  The  tongue  is  covered  with  white  fur  before  the 
rash  appears  ;  the  papillae  are  enlarged,  and  may  protrude  as  red  points  through 
the  fur.  Later  the  fur,  which  consists  chiefly  of  epithelial  debris  and  dried  mucus, 
separates,  and  leaves  the  papillae  showing  prominently  on  the  raw  red  tongue. 
This  is,  in  fact,  the  so-called  "  strawberry  tongue,"  which  is  as  common  in  measles 
as  in  scarlet  fever.  The  urine  is  diminished  and  high-coloured,  but  not  often 
albuminous,  and  the  bowels  continue  to  be  relaxed.  But  with  the  subsidence  of 
the  temperature  the  various  symptoms  rapidly  abate,  and  convalescence  is  quickly 
established.  In  a  few  cases  the  lymphatic  glands  are  moderately  enlarged,  especi- 
ally those  of  the  neck.  All  may  be  involved,  as  in  rubella,  but  not  with  such 
frequency  as  in  that  disease. 

The  blood  in  measles  presents  certain  differences  from  its  condition  in  most 
acute  infectious  diseases.  It  has  been  found  that  during  the  incubation  period 
there  is  an  increase  in  the  number  of  leucocytes,  which  is  followed  by  a  decrease 
during  the  initial  and  eruptive  stages.  The  eosinophil  cells  are  either  diminished 
or  are  normal  in  number. 

Varieties  of  Measles. — 1.  The  initial  period  may  be  very  short  or  absent  ; 
that  is  to  say,  the  rash  may  come  out  on  the  first  or  second  day.  On  the  other 
hand,  the  eruption  may  be  deferred  till  the  twelfth  day.  When  the  rash  is 
delayed,  the  symptoms  of  the  initial  stage  are  those  usually  met  w^th,  but  they 
are  seldom  severe,  and  vary  much  in  intensity  from  day  to  day.  The  temperature 
oscillates,  and  is  rarely  much  elevated  for  more  than  a  few  hours  at  a  time.  The 
face  may  present  a  puffy  and  somewhat  blotchy  appearance,  as  if  the  rash  was 
struggling  to  come  out.  In  some  of  these  cases  Koplik's  spots  do  not  appear  for 
several  days. 

2.  The  rash  may  be  entirely  absent  (morbilli  sine  morbillis),  or  be  so  scanty 
and  transient  as  almost  to  escape  observation.  When  it  should  be  coming  out 
the  temperature  rises,  only  to  fall  quickly  to  the  normal.  There  can  be  no  doubt 
that  cases  in  which  the  rash  is  absent  do  occur.  They  have  been  known  to  give 
rise  to  others  of  the  ordinary  type,  and  Koplik's  spots  have  been  found  in  them. 
I  have  observed  one  or  two  cases  in  which  there  were  reasons  for  thinking  that  a 
faint  macular  rash  present  on  the  first  day  or  two,  and  followed  by  no  other  rash, 
was  really  an  initial  erythema,  and  that  the  rash  proper  never  came  out — that  is 
to  say,  the  attack  aborted. 

3.  Catarrhal  symptoms  may  be  absent  (morbilli  sine  catarrho).  In  past  times, 
doubtless,  many  cases  thus  diagnosed  were  cases  of  rubella.  But  there  can  be  no 
question  that  in  an  attack  of  measles  the  only  symptoms  may  be  slight  pyrexia 
and  the  rash.     These  cases  are  almost  invariably  benign. 

4.  I  have  seen,  though  only  in  one  or  two  instances,  an  attack  of  measles  without 
any  rise  of  temperature,  when  the  latter  has  been  taken  every  four  hours.  Catarrhal 
symptoms  have  also  been  wanting,  and  the  rash  has  not  been  intense. 

5.  Malignant  measles,  in  which  the  disease  kills  in  two  or  three  days  by  its 
intensity  alone,  is  not  common  ;  but  I  am  acquainted  with  two  varieties  of  it.  In 
the  one  the  temperature  is  high  from  the  beginning,  there  may  be  an  initial  rash, 
but  the  proper  rash  appears  on  the  second  or  third  day.  All  the  other  symptoms 
are  exalted,  and  dyspnoea  is  an  early  and  prominent  feature.     The  child  dies 
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unconscious  and  dyspnceic,  and  perhaps  after  convulsions,  on  the  third  or  fourth 
day-  No  gross  changes  are  to  be  found  in  the  lungs  after  death.  In  the  other 
form  the  attack  begins  much  in  the  ordinary  way,  but  on  the  second  or  third  day 
collapse  sets  in,  the  temperature  falls  and  is  subnormal,  and  the  patient  succumbs 
on  the  third  or  fourth  day.  Diarrhoea  may  be  present,  but  is  not  severe  enough 
to  account  for  the  collapse.  A  third  variety,  the  hsemorrhagic  form  of  measles 
(black  measles),  the  writer  has  never  met  with.  In  it  bleeding  takes  place  into 
the  skin  and  subcutaneous  tissues  and  from  various  mucous  membranes,  and  a  fatal 
termination  is  the  rule.  This  form  should  not  be  confused  with  those  cases  of 
measles  mentioned  above,  in  which  the  rash  is  hsemorrhagic  ;  these  are  by  no  means 
necessarily  severe,  and  are  seldom  fatal. 

Complications. — The  most  frequent,  and,  because  so  often  fatal,  the  most 
important,  complication  is  lobular  pneumonia.  It  has  been  mentioned  that  in 
most  severe  cases  of  measles  the  respirations  are  hurried  just  before  and  during 
the  eruptive  stage,  and  that  often  no  abnormal  physical  signs  can  be  detected 
in  the  lungs.  In  many  instances,  however,  at  the  time  of,  or  even  before,  the 
rash,  crisp  rales  are  heard  all  over  the  lungs,  and  very  quickly  signs  of  lobular 
consolidation  supervene.  In  such  cases  the  fading  of  the  rash  is  not  accompanied 
by  a  fall  of  temperature  or  any  improvement  in  the  patient's  condition.  So  long 
as  the  pneumonia  remains,  which  may  be  for  three  or  four  weeks,  the  patient 
continues  to  be  ill.  It  is  unnecessary  in  this  place  to  enter  into  details  of  the 
symptoms  of  the  lobular  pneumonia  of  measles,  since  there  is  nothing  peculiar 
to  them.  But  in  infants  of  the  poorer  classes  the  condition  invades  the  lungs 
with  remarkable  celerity,  and  rapidly  brings  about  a  fatal  tissue.  Lobar  pneumonia 
is  uncommon,  as  also  are  pleurisy  and  empyema. 

It  has  been  already  stated  that  the  symptoms  of  laryngitis  may  be  amongst 
the  early  symptoms  of  measles.  Occasionally  laryngeal  symptoms  arise  during 
the  eruptive  stage  and  later.  Their  occurrence  at  these  periods  should  raise  a 
suspicion  of  diphtheria,  which  may  complicate  measles.  Early  laryngeal  symptoms 
are  rarely  due  to  diphtheria. 

Ulceration  of  the  larynx  is  fairly  common.  The  clinical  course  of  the  cases 
in  which  it  is  found  suggests  that  it  is  secondary  to  acute  laryngitis.  Tracheitis 
and  bronchitis  are  also  frequent.  The  capillary  variety  of  the  latter  is  met  with 
in  infants,  and  is  very  fatal. 

The  complications  which  stand  next  in  importance  are  those  of  the  eye.  Slight 
conjunctivitis  may  be  looked  upon  as  part  of  an  ordinary  attack  ;  but  occasion- 
ally the  inflammation  is  severe,  and  then  the  cornea  may  be  invaded  and  ulcera- 
tion set  up.  In  the  gravest  form,  not  only  is  the  conjunctiva  most  intensely 
inflamed  and  swollen,  but  the  eyelids  become  infiltrated  throughout  their  whole 
thickness,  and  are  swollen  and  brawny,  so  that  they  cannot  be  separated.  Under 
these  circumstances  the  sight  may  be  permanently  impaired  to  a  most  serious 
extent,  in  consequence  of  secondary  corneal  opacities,  or  may  be  lost  as  a  result 
of  acute  inflammation  of  the  whole  eyeball.  In  some  of  these  cases  the  course 
of  the  disease  is  fulminating.  This  form  of  conjunctivitis  is  mistaken  for  ocular 
diphtheria,  because  a  greyish  exudate,  having  the  appearance  of  a  false  membrane, 
forms  on  the  inner  surface  of  the  eyelid.  Phlyctenular  conjunctivitis  may  also 
occur.  Chronic  ophthalmia  is  not  an  infrequent  sequel  of  measles,  especially  if 
the  case  has  been  neglected. 

Stomatitis  is  common.     It  is  seldom  that  there  is  not  some  slight  inflammation 
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of  the  mouth,  but  during  the  eruptive  stage  ulceration  may  take  place.  Usually 
a  number  of  small  ulcers  appear  on  the  buccal  mucous  membrane,  which  quickly 
heal  under  treatment.  But  sometimes  the  ulceration  is  serpiginous,  and  invades 
not  only  the  cheeks,  but  also  the  tongue,  palate,  pharynx,  gums,  and  lips.  An 
excess  of  thick,  ropy  mucous  is  poured  out,  and  a  highly  offensive  odour  is  given 
off.  There  are  febrile  symptoms,  which  are  prone  to  be  severe,  and  death  may 
terminate  the  case  after  ten  days'  or  a  fortnight's  illness,  during  which  the  patient 
wastes  rapidly.  In  a  few  cases  cancrum  oris  supervenes.  I  have  never  seen  this 
complication  arise  in  measles  except  upon  a  previous  ulcerative  stomatitis. 

Otitis  media  frequently  occurs,  and  more  serious  ear  complications  may  follow 
— namely,  mastoid  abscess,  necrosis  of  bone,  followed  by  meningitis  or  pyaemia. 

Now  and  then  the  cervical  lymphatic  glands  are  enlarged  by  inflammation, 
but  they  rarely  suppurate.     Very  occasionally  there  is  cellulitis  of  the  neck. 

An  attack  of  measles  is  not  infrequently  followed  by  cutaneous  eruptions.  The 
most  common  consists  of  a  succession  of  small  pustules,  which  are  slow  to  heal. 
A  troublesome  eczema  is  another  sequel.  In  rare  cases  vesicles  and  bullae,  resembling 
pemphigus,  break  out  on  different  parts  of  the  skin. 

A  more  formidable  sequel  is  some  form  of  tuberculosis,  most  commonly  of 
the  lungs.  This  may  be  either  an  acute,  caseating,  lobular  pneumonia  or  a  miliary 
tuberculosis,  generalized  or  confined  to  the  lungs.  In  one  group  of  cases,  what 
appears  to  be  in  the  first  instance  a  simple  lobular  pneumonia  does  not  clear  up, 
and  the  child  dies  after  a  few  weeks'  illness.  An  autopsy  then  reveals  the  tuber- 
culous nature  of  the  lesion.  In  another  group  there  is  an  interval  between  the 
subsidence  of  the  attack  of  measles  and  the  onset  of  the  tuberculous  symptoms. 
During  this  interval  the  patient  appears  to  be  in  fair  health,  though  very 
seldom  is  he  in  good  health.  The  immediate  cause  of  death  may  be  tuberculous 
meningitis. 

Troublesome  diarrhoea  is  not  uncommon  during  the  eruptive  stage,  and  it 
may  continue  for  some  time  after.  The  patient  wastes  and  recovery  is  tedious. 
Tuberculous  ulceration  of  the  bowel  may  be  the  cause.  Wasting  after  an  attack 
of  measles  should  always  raise  a  suspicion  of  tuberculosis.  The  nervous  system  is 
very  rarely  affected  in  measles. 

Relapses  and  second  attacks  are,  in  my  experience,  very  exceptional.  I  have 
met  with  only  one  such  case.  In  it  the  patient  underwent  two  severe  attacks, 
the  second  of  which  was  three  months  after  the  first. 

Morbid  Anatomy. — Unna  states  that  the  first  stage  in  the  development  of 
the  rash  is  hyperaemia  of  the  cutaneous  capillaries.  This  is  followed  by  spastic 
contraction  of  the  vessels,  cedema,  and  escape  of  the  colouring  matter  of  the  blood. 
In  the  deeper  parts  of  the  skin  the  lymph  spaces  are  much  distended  with  serum, 
but  there  is  very  little  exudation  of  leucocytes.  The  epithelial  cells  undergo 
colloid  changes.  Koplik'a  spots  are  due  to  localized  areas  of  degeneration  of  the 
epithelium.  In  one  case  under  my  observation,  which  was  fatal  while  the  spots 
were  still  visible,  it  was  impossible  to  pick  them  out  in  the  microscopic  sections, 
and  the  whole  mucous  membrane  was  in  a  state  of  inflammation.  In  this  case 
Koplik's  spots  could  be  seen  after  death  in  the  mouth,  and  spots  exactly  like  them 
were  visible  also  on  the  mucous  membrane  of  the  pharynx,  larynx,  and  trachea, 
which  were  all  acutely  inflamed. 

For  the  rest,  there  are  no  morbid  changes  in  any  of  the  organs  that  can  be  said 
to  be  special  to  measles,  unless  it  be  interstitial  emphysema,  which  is  commonly 
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found  in  cases  where  there  is  lobular  pneumonia.  Microscopically  the  pneumonia 
does  not  present  any  distinguishing  features. 

The  exact  relationship  between  an  attack  of  measles  and  the  tuberculosis  which 
occasionally  follows  has  not  been  determined.  Whether  the  tuberculous  focus 
is  present  in  the  bronchial  or  other  glands  previously,  and  is  stirred  into  activity 
by  the  measles,  or  whether  the  lesion,  more  especially  of  the  lungs,  caused  by  the 
measles,  damages  the  tissues  to  such  a  degree  as  to  afford  an  easy  and  unopposed 
entrance  to  the  tuberculous  virus  during  or  after  the  attack,  is  not  known. 

Another  interesting  question  is  that  which  is  concerned  with  the  cause  of  the 
ordinary  lobular  pneumonia  which  is  so  frequent.  By  some  it  is  believed  to  be 
a  secondary  infection  by  strepto-  and  other  cocci.  But  I  am  inclined  to  the  opinion 
that  an  inflammation  is  in  the  first  instance  set  up  by  the  true  cause  of  measles, 
at  present  unknown,  and  that  only  in  some  cases  is  this  pneumonia  aggravated 
by  secondary  invasion  of  the  organisms  mentioned. 

The  real  cause  of  measles  is  unknown.  By  analogy  we  suppose  that  it  is  a 
living  micro-organism.  That  it  is  contained  in  the  nasal  secretions  and  the  blood 
we  know  from  certain  experiments  that  have  been  made  on  human  beings  and 
monkeys.  Hektoen  subcutaneously  injected  blood  taken  from  a  case  of  measles, 
mixed  with  peptone  broth  and  incubated  for  a  few  hours,  into  two  men  who  had 
never  had  measles,  with  the  result  that  they  both  developed  the  disease.  Lately 
Goldberger  and  Anderson  have  produced  measles  in  monkeys  by  injecting  into 
their  veins  not  only  a  mixture  of  the  buccal,  pharyngeal,  and  nasal  secretion,  but 
also  blood  from  cases  of  human  measles.  The  blood  of  an  animal  which  developed 
measles  as  the  result  of  one  of  these  injections  was  injected  into  two  other  monkeys, 
and  one  of  them  developed  measles  six  days  later.  The  virus  of  measles  appears  to 
be  a  'filter-passer.' 

Diagnosis. — The  presence  of  Koplik's  spots  from  the  very  beginning  of  the 
illness  up  to  the  height  of  the  rash  will  in  most  instances  enable  a  positive  diagnosis 
to  be  made  with  ease.  If,  in  a  case  presenting  a  scarlatiniform  rash  or  symptoms 
of  laryngitis,  these  spots  are  to  be  seen,  the  patient  is  suffering  from  measles  and 
not  from  scarlet  fever  or  diphtheria.  It  is  true  that  in  a  few  exceptional  cases 
measles  and  scarlet  fever,  or  measles  and  diphtheria,  may  be  present  at  the  same 
time  in  the  same  patient.  In  such  cases  measles  is  diagnosed  by  the  Koplik's 
spots,  scarlet  fever  by  the  condition  of  the  fauces,  and  diphtheria  by  the  presence 
of  false  membrane  and  the  diphtheria  bacillus.  It  would  be  impossible  to  diagnose 
scarlet  fever  coexisting  with  measles  (each  in  the  eruptive  stage)  in  a  case  in  which 
the  scarlet  fever  was  of  a  very  benign  character  with  no  marked  faucial  lesion. 

If  the  observer  is  acquainted  with  Koplik's  spots,  he  can  hardly  make  a 
mistake  over  them ;  but  small  air  bubbles,  minute  particles  of  food  and  of 
inspissated  mucus,  and  little  ulcers,  may  be  mistaken  for  the  spots.  All  of  these, 
however,  except  the  ulcers,  can  easily  be  removed,  whereas  Koplik's  spots 
cannot ;  and  the  smallest  ulcer  is  bigger  than  the  largest  spot.  Even  if  many  of 
the  spots  have  become  confluent,  there  will  always  be  some  which  have  remained 
discrete  and  of  the  usual  size.  Lastly,  certain  yellow  spots,  which  are  occasionally 
to  be  found  in  persons  of  all  ages  who  are  apparently  healthy,  may  be  mistaken 
for  Koplik's  spots.  They  are  of  a  yellow  colour,  and  are  to  be  seen  low  down  on 
the  buccal  mucous  membrane  opposite  the  posterior  molar  teeth.  Some  ten  or 
a  dozen  are  usually  present,  and  the  posterior  ones  are  larger  than  Koplik's  spots, 
though  the  anterior  may  be  of  the  same  size  as  the  latter.     Their  colour  differs 
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from  that  of  the  spots.  They  appear  to  be  enlarged  mucous  glands.  In  the  case 
of  a  young  woman  who  was  under  my  observation  they  appeared  quite  suddenly. 

In  the  eruptive  stage  measles  may  be  mistaken  for  rubella,  smallpox,  typhus, 
and  septic  and  drug  rashes.  For  the  distinction  between  it  and  the  two  first  of 
these  diseases  the  sections  which  deal  with  them  should  be  consulted.  There  is 
some  resemblance  between  the  rashes  of  typhus  and  measles  ;  but  in  few  cases  of 
typhus  does  the  rash  invade  the  face,  which  is  never  free  in  measles.  The  rash 
of  typhus  is  not  palpable,  and  there  are  neither  Koplik's  spots  nor  early  catarrh 
of  the  respiratory  tract  in  typhus.  The  subcuticular  mottling  and  the  almost 
invariable  occurrence  of  minute  haemorrhages  in  the  macules  of  which  the  bulk 
of  the  rash  is  composed,  further  distinguish  typhus. 

Septic  rashes  are  often  morbilliform  ;  but  their  distribution  over  the  skin  differs 
from  that  of  the  rash  of  measles  in  that  they  are  usually  confined  to  the  extremities, 
and  especially  to  their  extensor  aspects.  The  other  symptoms  of  measles  are 
wanting,  as  is  also  the  case  with  the  drug  rashes,  including  those  due  to  various 
serums.  A  rash  produced  by  a  soap-and-water  enema  is  liable  to  be  mistaken  for 
measles.    But  enema  rashes  are  rarely  accompanied  by  other  symptoms  (see  p.  1153). 

Prognosis. — Generally  speaking,  this  depends  on  the  character  of  the  epidemic 
and  the  social  condition  and  age  of  the  patient.  Epidemics  vary  very  widely  in 
virulence.  Thus,  in  Aberdeen,  during  the  ten  years  1893  to  1902,  the  case-mor- 
tality varied  from  0  to  25  per  cent.  The  disease  is  much  more  fatal  amongst  the 
poor  than  the  well-to-do.  The  case-mortality  is  highest  in  children  under  three, 
and  is  especially  high  in  those  under  one.  In  individual  cases  lobular  pneumonia 
and  laryngitis  are  very  unfavourable  complications,  and  the  persistence  of  lung 
signs  after  the  rash  has  faded  is  of  grave  significance.  Convulsions  are  always  to 
be  regarded  with  apprehension  ;  less  grave,  but  still  serious,  is  continued  diarrhoea. 
Occasionally  measles  is  complicated  by  the  presence  of  some  other  infectious 
disease.  The  most  fatal  combination  is  that  of  measles  and  diphtheria,  because 
the  latter  disease  is  so  prone  to  invade  the  already  inflamed  respiratory  tract. 

Treatment. — In  hospital  practice  the  large  majority  of  the  cases  which  are 
complicated  with  lobular  pneumonia  are  already  suffering  from  that  affection  when 
they  are  admitted  to  hospital.  This  fact,  combined  with  the  knowledge  that  they 
are  seldom  sent  to  hospital  before  the  rash  comes  out,  suggests  that  the  pulmonary 
complications  are  very  largely  due  to  insufficient  attention  to  the  patient  during 
the  initial  stage.  There  are  two  essential  points  to  be  insisted  upon  from  the  very 
beginning  of  the  illness.  They  are  that  the  patient  shall  be  supplied  with  plenty 
of  fresh  air,  and  at  the  same  time  kept  sufficiently  warm.  In  a  well-arranged 
hospital  there  should  be  no  difficulty  in  securing  these  requirements,  nor  should 
there  be  in  a  decent  house  which  is  not  overcrowded.  It  is  a  good  plan  to  allot 
two  rooms  to  the  patient — one  for  day  and  the  other  for  night  use — so  that  one 
can  be  thoroughly  aired  while  the  other  is  occupied.  In  other  respects  the  treat- 
ment should  be  that  which  is  usual  for  most  acute  febrile  conditions.  The  diet 
should  be  restricted  to  milk,  jellies,  custard,  and  the  like  ;  and  pyrexia  should  be 
treated  by  sponging  with  tepid  water.  It  rarely  requires  more  energetic  treat- 
ment before  the  eruptive  stage.  If  laryngitis  is  present,  relief  will  in  most  instances 
be  afforded  by  keeping  the  air  round  the  child  moist  with  steam  from  a  bronchitis 
kettle.  In  a  large  ward  it  will  usually  be  necessary  to  place  the  patient  in  a  tent 
in  order  to  secure  the  requisite  moisture.     Operative  interference  should  be  post- 
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poned  as  long  as  possible,  because,  with  the  advent  of  the  rash,  there  is  every 
prospect  of  the  subsidence  of  the  laryngeal  symptoms.  But  if  the  laryngeal 
obstruction  is  such  as  to  require  surgical  relief,  intubation  should  be  performed  in 
hospital,  and  tracheotomy  in  private,  practice. 

Should  bronchitis  or  lobular  pneumonia  set  in,  the  child  should  be  wrapped 
in  a  cotton-wool  jacket,  and,  if  the  cough  is  harsh  and  dry,  placed  in  a  steam  tent, 
as  has  been  recommended  for  laryngitis.  Nourishment  should  be  given  frequently 
in  small  quantities,  so  that  the  stomach  is  not  overloaded,  to  the  embarrassment 
of  respiration.  If  there  is  the  least  appearance  of  cyanosis,  oxygen  should  be 
administered  frequently.  Brandy,  20  to  30  minims  every  two  to  four  hours,  is  cer- 
tainly beneficial  in  pulmonary  cases.  When  the  cough  becomes  looser  and  bronchial 
secretion  is  re-established,  the  use  of  steam  should'  be  discontinued,  for  it  is  then 
very  likely  to  increase  the  secretion  to  an  undesirable  degree. 

Occasionally  a  persistently  high  temperature,  due  in  a  few  cases  to  the  measles 
itself,  in  most  to  pulmonary  complications,  will  require  treatment.  Sponging 
with  tepid  water  should  be  tried  in  the  first  place  ;  if  that  fails,  cold  water 
should  be  used.  In  several  cases  the  application  of  ice-poultices  to  the  chest 
has  been  very  beneficial.  Cases  treated  in  this  way  require  careful  watching 
lest  collapse  supervene. 

Claude  Ker,  of  the  City  Hospital,  Edinburgh,  speaks  highly  of  the  out-of- 
door  treatment  during  the  daytime,  in  nearly  all  weathers,  of  measles  complicated 
with  pneumonia.  I  have  had  no  opportunity  of  trying  it,  as  the  situation  and 
structural  arrangement  of  the  Eastern  Hospital  are  not  suited  to  the  purpose. 
It  is  believed  by  some  authorities  that  lobular  pneumonia  will  spread  from  one 
measles  patient  to  another  in  a  ward,  and  they  therefore  recommend  the  removal 
of  cases  affected  with  that  complication  to  special  rooms  or  wards.  But  though 
particular  observations  on  this  point  were  made  in  two  large  wards  of  twenty-one 
beds  each  at  the  Eastern  Hospital  during  the  early  spring  of  1911,  the  evidence 
that  the  dissemination  suggested  took  place  was  by  no  means  patent.  Of  220 
consecutive  cases,  43,  or  19-5  per  cent.,  were  the  subjects  of  lung  complications 
on  admission.  Of  the  177  which  were  uncomplicated  in  this  way  on  admission, 
13,  or  6-3  per  cent.,  developed  pneumonia  afterwards.  As  some  of  these  would 
have  developed  pneumonia  under  any  circumstances,  it  is  clear  that  very  few, 
if  any,  took  it  from  those  cases  which  were  already  suffering  from  it  on  admis- 
sion. Careful  attention  to  the  eyes  will  usually  avert  serious  complications.  At 
the  least  appearance  of  conjunctivitis  the  eyes  should  be  shielded  from  the  light 
by  a  screen  around  the  bed  or  a  blind  lowered  over  the  window.  Frequent  irriga- 
tion with  boracic  lotion  should  be  employed,  and,  should  the  inflammation  show 
signs  of  spreading  to  deeper  structures,  the  pupil  should  be  dilated  at  once  with 
atropine,  and  the  case  treated  on  ordinary  principles. 

Slight  diarrhoea  during  the  eruptive  stage  requires  no  special  treatment.  Should 
it  persist  after  the  rash  has  vanished,  intestinal  astringents,  with  small  doses  of 
opium,  should  be  given.  If  there  is  reason  to  suppose  from  the  symptoms  that  the 
diarrhoea  is  due  to  inflammation  of  the  large  intestine,  the  bowel  should  be  washed 
out  two  or  three  times  a  day  with  warm  water.  If  the  diarrhoea  produces  collapse, 
continuous  subcutaneous  injection  with  warm  saline  solution  is  worthy  of  a 
trial. 

An  attack  of  convulsions  should  be  treated  by  a  hot  bath,  followed  by  the 
administration  of   oxygen.     This  complication  occurs  mostly  in  pulmonary  cases. 
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Of  the  treatment  of  the  remaining  complications  of  measles,  there  is  nothing 
special  to  be  said. 

An  uncomplicated  case  of  measles  is  certainly  free  from  infection  in  three  weeks 
from  the  appearance  of  the  rash.  In  such  cases  the  patients  may  be  allowed  out 
of  bed  a  week  or  so  after  the  temperature  has  become  normal,  and  out  of  doors, 
in  suitable  weather,  a  few  days  later.  Probably  most  complicated  cases  are  free 
from  infection  in  much  the  same  time  as  the  simple  cases  ;  but  those  complicated 
with  pneumonia  are  rarely  fit  to  be  about  before  the  end  of  five  or  six  weeks,  and 
it  is  safest  not  to  regard  them  as  free  from  infection  till  the  expiration  of  that 
period. 
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RUBELLA. 

Synonyms. — German  measles  ;  Eoetheln  ;  Roseola  ;  Rubeola  ;  Epidemic  rose 
rash. 

Introduction. — This  disease  owes  one  of  its  names  to  the  fact  that  it  was 
first  differentiated  from  scarlet  fever  and  measles  by  the  German  writers  De  Bergen 
in  1752  and  Orlow  in  1758.  Observed  but  misunderstood  by  Willan  in  1808,  it 
was  recognized  in  London  by  Maton  in  1815  ;  but  the  general  acceptance  of  its 
existence  was  retarded,  partly  by  Hildebrand's  absurd  supposition  in  1828,  that  it 
was  a  hybrid  between  scarlet  fever  and  measles,  partly  by  a  want  of  clearness  as 
to  its  clinical  aspects  on  the  part  of  some  of  its  delineators,  partly  by  its  varied 
nomenclature,  and,  in  no  small  degree,  by  its  own  duplicity.  At  the  present  time 
there  is  hardly  a  writer  with  special  experience  who  denies  its  existence,  and  its 
least  misapplied  name,  "  rubella,"  proposed  in  1866  by  Veale,  is  the  one  most  in 
favour. 

^Etiology. — Rubella  is  an  epidemic  disease.  It  seems  to  occur  in  limited 
rather  than  in  widespread  outbreaks,  and  is  to  be  met  with  all  over  Europe,  in 
America,  Egypt,  India,  Australia,  and  New  Zealand.  In  the  United  Kingdom  it 
is  more  prevalent  in  the  spring  and  early  summer  than  at  any  other  season,  but 
varies  much  in  its  prevalence  from  year  to  year.  In  the  absence  of  large  numbers 
of  recorded  cases  it  is  impossible  to  give  the  age  incidence  with  accuracy,  but  such 
figures  as  are  available  go  to  show  that  it  attacks  proportionately  fewer  children 
under  five  and  more  persons  over  five  than  does  measles,  and  males  and  females 
in  about  equal  numbers. 

Infectivity. — The  disease  is  feebly  infectious.  I  have  on  several  occasions 
treated  two  or  three  cases  in  a  ward  with  patients  who  were  suffering  from  scarlet 
fever  or  diphtheria,  and  none  of  the  latter  have  contracted  rubella.  I  have  no 
certain  evidence  of  the  spread  of  the  disease  by  any  other  means  than  directly  by 
the  patient  himself,  either  by  contact  or  for  a  few  feet  through  the  air. 
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The  shortest  incuhation  period  I  have  met  with  has  been  ten  days  ;  the  longest, 
seventeen.    Usually  it  is  longer  than  that  of  measles. 

Symptomatology. — Children  seldom  show  symptoms  before  the  rash  ;  but  in 
a  few  cases  I  have  observed  some  enlargement  of  the  glands,  especially  of  the  neck, 
a  day  or  two — in  one  case  five  days — before,  with  or  without  pyrexia.  Occasionally 
there  is  vomiting,  or  sore  throat,  or  coryza  ;  but  in  the  large  majority  of  the  cases 
the  rash  is  the  first  noticeable  sign  of  the  disease. 

The  Rash. — In  the  most  common  form  of  rubella  it  begins  on  the  face,  as  small, 
discrete,  pale  pink  spots,  delible  on  pressure,  and  hardly  palpable.  The  skin  of 
the  scalp,  forehead,  and  face  is  involved,  right  up  to  the  lips.  By  the  next  day 
the  rash  will  have  disappeared  from  the  face,  leaving  at  the  most  a  blush,  and  will 
have  come  out  on  the  trunk  and  upper  extremities.  Towards  the  end  of  the  second 
or  on  the  third  day  the  lower  limbs  will  be  invaded.  On  the  trunk  and  extremities 
the  rash  alters  its  appearance  within  twenty-four  hours,  to  assume  the  form  of  a 
diffuse  erythema,  which  may  be  beset  with  puncta  and  even  with  petechia?,  as  in 
scarlet  fever.  Consequently,  as  by  this  time  the  face  is  quite  free,  the  resemblance 
to  mild  scarlet  fever  is  very  close.  Occasionally  the  rash  comes  out  simultaneously 
all  over  the  face  and  trunk,  and  it  may  be  also  the  limbs.  Its  duration  is  from 
twenty-four  to  seventy-two  hours. 

In  rare  instances  the  rash  is,  or  seems  to  be,  a  diffuse  scarlatiniform  erythema 
from  the  very  commencement,  and  the  face  may  then  appear  to  be  hardly  at  all 
involved  ;  but  it  is  quite  possible  that  in  these  cases  there  has  been  a  spotty  phase, 
overlooked  because  fleeting.  This  is  the  true  scarlatiniform  variety  of  the  disease  ; 
but  not  a  few  writers  have  included  under  this  term  not  only  this,  but  also  the 
ordinary  form,  in  which  the  rash  is  spotty  at  first.  In  the  morbilliform  variety  the 
small  spots  enlarge  and  coalesce  to  form  macules  like  those  of  ordinary  measles  ; 
but  even  then,  on  the  second  or  third  day,  there  is  often  an  attempt  at  the  uniform 
punctate  erythema  of  the  scarlatiniform  variety. 

Usually  there  is  no  peeling.  When  it  does  occur,  it  is  fine  and  branny.  Both 
profuse  and  "  pinhole  "  desquamation  are  rare  in  children.  Peeling  seldom  per- 
sists for  more  than  a  few  days. 

In  rather  more  than  three-fourths  of  the  cases  the  superficial  lymphatic  glands 
are  moderately  enlarged.  The  mastoid  and  posterior  cervical  are  the  most  con- 
stantly affected,  but  all  may  be.  Occasionally  the  mastoid  and  cervical  glands 
escape,  while  others  are  involved.  Sometimes  the  enlargement  is  very  noticeable. 
The  glands  are  tender  but  firm  to  the  touch.  They  are  never  matted  together.  I 
have  never  known  them  to  suppurate.  The  enlargement  subsides  within  three 
weeks. 

The  conjunctivae  are  injected  in  about  two-thirds  of  the  cases,  and  there  are 
itching  and  smarting  of  the  eyes.  There  may  be  itching  of  the  nasal  passages, 
with  sneezing  and  a  watery  discharge.  In  some  cases  there  is  catarrh  of  the 
pharynx,  and  occasionally  tonsillitis.  The  buccal  mucous  membrane  is  quite 
normal.  I  have  not  seen  the  spotty  appearance  mentioned  by  Ker.  The  tongue 
is  slightly  furred,  and  constipation  is  the  rule. 

With  the  appearance  of  the  rash  the  temperature  may  rise  ;  "  may,"  because, 
in  about  half  the  cases,  there  is  no  pyrexia.  It  seldom  rises  above  102°  to  103°  F., 
and  quickly  falls.  The  pulse-rate  is  a  little  accelerated  if  the  temperature  goes 
up,  but  not  otherwise,  and  the  respiration-rate  is  normal.  The  constitutional 
symptoms  are  very  slight ;  in  many  cases  the  patient  does  not  seem  to  be  in  the 
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smallest  degree  out  of  sorts  except  for  the  rash.  In  a  few  instances  the  tempera- 
ture may  rise  to  105°  or  106°  F.,  but  the  patient  seems  to  be  little  the  worse  for  the 
high  temperature. 

According  to  Dukes,  injection  of  the  conjunctivae  ("  pink  eyes  "),  or  enlarge- 
ment of  the  lymphatic  glands,  with  slight  feverishness,  may  be  the  only  sign  of  the 
disease. 

Complications  are  rare.  Slight  and  transient  albuminuria  and  otorrhcea  have 
been  observed.  I  once  saw  a  child  with  subacute  arthritis  and  cardiac  dilatation 
following  rubella.  He  died  rather  suddenly,  and  his  was  the  only  fatal  case  I 
have  seen.  In  four  of  my  patients  a  distinct  relapse  occurred  within  a  few  days 
of  the  first  attack.     Second  attacks  seem  to  be  almost  unknown. 

Pathology. — We  are  in  complete  ignorance  of  the  essential  cause  of  this  disease. 

Diagnosis. — The  diseases  most  frequently  confused  with  rubella  are  measles, 
scarlet  fever,  drug  rashes,  and  the  accidental  or  secondary  rashes  met  with  under 
various  conditions,  especially  in  the  acute  infectious  diseases.  It  is  only  very  mild 
cases  of  measles  or  scarlet  fever  that  are  likely  to  be  mistaken  for  rubella.  The 
presence  of  Koplik's  spots  are  pathognomonic  of  measles,  so  that  search  should  at 
once  be  made  for  them.  Should  they  be  absent — and  they  quickly  fade  directly 
the  rash  comes  out — it  is  very  seldom  in  measles  that  the  buccal  mucous  membrane 
looks  normal,  as  it  does  in  rubella  ;  it  is  dry,  blotchy,  and  glazed.  Rubella  can  be 
excluded  if  the  respirations  are  hurried,  or  if  there  is  evidence  of  catarrh  of  the 
larynx  or  lungs.  In  the  vast  majority  of  cases  of  measles  there  is  an  initial  illness 
of  two  or  three  days'  duration  before  the  rash  comes  out.  From  scarlet  fever  the 
diagnosis  is  easy  if  the  case  is  seen  early  enough,  while  the  rash  is  still  spotty,  and 
especially  if  it  is  visible  on  the  face  ;  but  if  the  case  is  seen  for  the  first  time  on  the 
second  or  third  day,  it  may  be  impossible  to  make  the  diagnosis  on  the  spot.  In 
fact,  not  a  few  cases  of  rubella  in  a  late  stage  are  sent  into  the  scarlet  fever  wards 
as  cases  of  scarlet  fever,  even  by  those  who  have  had  considerable  experience  of 
both  diseases.  When  the  disease  is  epidemic,  much  help  may  be  derived  from 
careful  attention  to  incubation  periods  in  groups  of  cases,  and  a  close  clinical  study 
of  three  or  four  cases  will  often,  by  combining  scattered  features,  reveal  a  picture 
of  the  disease  which  is  not  visible  in  the  cases  considered  singly. 

In  such  drug  and  accidental  rashes  as  are  likely  to  be  mistaken  for  rubella, 
there  are  larger  papules  and  macules  than  are  usually  met  with  in  the  infectious 
disease. 

Prognosis. — This  is  almost  invariably  good ;  I  have  only  once  seen  a  fatal 
case.  Corbin  states  that  there  was  not  a  single  death  in  1,523  consecutive  cases  at 
the  London  Fever  Hospital. 

Treatment. — The  patient  should  be  isolated  and  confined  to  bed  while  the  rash 
is  out  and  while  he  feels  at  all  ill.  It  is  rarely  necessary  to  take  further  measures. 
I  never  detain  a  patient  in  isolation  for  longer  than  a  week. 
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THE  "  FOURTH  DISEASE." 


In  1885  Filatow,  of  Moscow,  put  forward  the  view  that  the  scarlatiniform 
variety  of  rubella  was  a  distinct  disease.  Dukes  independently  arrived  at  the 
same  conclusion  in  1900,  and  tentatively  called  the  affection  the  "  fourth  disease," 
scarlet  fever,  measles,  and  rubella  being  the  other  three.  There  has  been  much 
discussion  on  the  subject  since  Dukes's  paper  was  published,  and  now  the  opinion 
commonly  held  is  that  the  case  for  a  fourth  disease,  as  described  by  Dukes,  has 
not  been  made  out.  Dukes's  own  account  of  the  disease,  and  especially  of  the  rash, 
is  far  from  being  clear,  and  some  of  the  writers  who  have  supported  him  have  con- 
fused the  ordinary  form  of  rubella  with  the  scarlatiniform  variety,  strictly  so  called, 
of  that  disease. 

But  there  does  appear  to  be  another  infectious  disease  which  is  not  scarlet 
fever,  nor  measles,  nor  rubella.  In  1886  Tschamer,  of  Gratz,  described  as  a  local 
variety  of  rubella  what  Escherich,  in  1897,  showed  to  be  a  different  malady.  It 
is  known  as  Erythema  infectiosum  or  Megalerythema  epidemicum.  So  far  it  has 
been  met  with  in  epidemic  form  only  on  the  Continent  and  in  the  United  States, 
Its  seasonal  prevalence  is  the  spring  and  summer,  and  children  from  four  to  twelve 
are  most  subject  to  attack.  In  most  instances  the  only  symptom  of  the  disease 
is  the  rash,  which  comes  out  after  an  incubation  period  of  six  to  fourteen  days. 
It  starts  on  the  cheeks,  which  become  swollen  and  red.  The  skin  round  the  mouth 
and  nose  is  not  involved,  and  is  separated  from  the  affected  area  by  a  sharp  line 
along  the  naso-labial  fold,  posteriorly  the  erythematous  skin  has  an  irregular 
edge.  After  a  day  or  two  the  limbs  are  involved,  but  upon  them  the  rash  assumes 
at  first  the  form  of  largish,  round,  erythematous  patches,  which,  as  they  spread 
at  the  periphery,  fade  in  the  centre.  The  coalescence  of  the  advancing  edges  of 
the  patches  gives  rise  to  irregularly  disposed,  festooned  figures.  In  short,  the  rash 
consists  of  that  variety  of  erythema  multiforme  which  is  known  as  "  erythema 
marginatum."  The  rash  begins  at  the  proximal,  and  gradually  creeps  over  the 
distal,  portions  of  the  limbs,  affecting  especially  the  extensor  surfaces.  It  remains 
out  for  a  week  or  ten  days.  The  trunk  is  seldom  involved.  Usually  there  are  no 
other  symptoms  of  illness,  but  occasionally  at  the  beginning  of  the  attack  the 
patient  feels  a  little  out  of  sorts  and  complains  of  a  slight  sore  throat. 
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GLANDULAR  FEVER. 

Introduction.— This  disease  was  first  described  by  E.  Pfeiffer,  of  Wiesbaden, 
in  1889.  Since  then  outbreaks  have  been  recorded  in  Germany,  France,  Ireland, 
and  the  United  States.  Sporadic  cases  are  occasionally  met  with  ;  but  in  this 
country  it  is  a  rare  disease. 
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jEtiologsy. — Very  little  is  known  of  the  disease  from  this  point  of  view.  Eighty 
per  cent,  of  the  recorded  cases  have  been  in  children.  It  does  not  appear  that 
the  infection  is  very  virulent,  and  the  writer  has  heard  of  no  instance  in  which  it 
was  disseminated,  otherwise  than  directly  by  the  patient. 

The  incubation  period  is  believed  to  vary  from  five  to  ten  days,  being  com- 
monly about  seven  ;  but  the  circumstances  of  a  case  recorded  by  Burns  go  to  show 
that  it  may  be  as  short  as  twenty-four  hours. 

Symptomatology. — The  onset  is  usually  sudden,  and  the  first  symptoms  are 
headache,  abdominal  pain,  and  vomiting.  The  temperature  rises  to  102°  F.  or 
higher.  Next  the  neck  becomes  stiff  and  painful,  and  is  tender  when  touched. 
Enlargement  of  the  lymphatic  glands  begins  on  the  second  to  fifth  day,  but  occasion- 
ally it  is  one  of  the  earliest  signs.  The  glands  first  to  be  affected  are  those  under, 
and  in  front  of,  one  of  the  sterno-mastoid  muscles,  usually  the  left.  They  are  seldom 
swollen  to  a  size  larger  than  that  of  a  pigeon's  egg.  They  are  freely  movable  and 
very  tender.  The  skin  over  them  is  not  inflamed.  After  a  day  or  two  the  glands  on 
the  right  side  become  affected,  and  then  also  the  superficial  glands  in  other  regions 
(axillae,  elbows,  groins).  It  is  almost  certain  that  in  some  cases  the  deep  glands  are 
also  involved,  especially  the  mesenteric.  At  any  rate,  symptoms  occur  which 
strongly  suggest  their  implication.  In  a  few  cases  the  spleen  and  liver  are  enlarged. 
The  invasion  of  the  various  glands  may  be  spread  over  a  week  or  ten  days,  and  it 
is  two  or  three  weeks  before  they  regain  their  normal  size,  which  they  do  without 
suppuration.  While  the  glandular  enlargement  is  taking  place,  there  is  irregular 
pyrexia.  The  tongue  is  furred  and  the  pulse  frequent.  The  bowels  are  usually 
confined,  but  in  severe  cases  there  is  some  looseness,  with  passage  of  green  mucus. 
The  patient  becomes  anaemic,  and  convalescence  is  tedious.  Complications  are 
very  rare  ;  in  a  few  instances  there  has  been  acute  nephritis. 

Of  the  morbid  anatomy  and  pathology  nothing  certain  is  known. 

Diagnosis. — From  acute  leukaemia  glandular  fever  is  distinguished  by  the 
fact  that  in  the  former  disease  leucocytosis  is  marked  and  persistent,  and  the 
anaemia  is  more  pronounced.  Hodgkin's  disease  is  chronic,  and  in  it  the  glandular 
enlargement  remains  unilateral  for  a  longer  period  than  the  entire  duration  of  a 
case  of  glandular  fever.  The  note  of  glandular  fever  is  the  successive  enlargement 
of  groups  of  glands  within  a  comparatively  short  space  of  time,  followed  by 
recovery,  also  within  a  relatively  short  period. 

Judging  from  analogy  with  the  other  infectious  diseases,  one  would  expect  to 
find  that  in  very  mild  cases  only  one  or  two  glands  were  affected  ;  but  even  then  the 
transient  character  of  the  symptoms  would  distinguish  glandular  fever  from  the 
graver  disorders  mentioned  above,  and  from  adenitis  due  to  tubercle  or  syphilis. 
Glen  Jones  is  of  the  opinion  that  glandular  fever  is  more  common  than  is  generally 
supposed,  and  that  it  is  not  infrequently  misdiagnosed  as  an  aberrant  form  of 
typhoid  fever  or  influenza. 

The  Prognosis  is  almost  invariably  favourable.     Fatal  cases  are  extremely  rare. 

Treatment. — There  is  nothing  special  to  be  said  under  this  head.  The  treat- 
ment that  is  applicable  to  any  mild  febrile  disease  should  be  adopted. 
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MUMPS 


Synonym. — Epidemic  parotitis. 

Introduction. — That  mumps  existed  in  ancient  times  is  proved  by  the  descrip- 
tion of  it  which  is  given  in  the  first  book  of  his  "  Epidemics  "  by  Hippocrates,  about 
2,300  years  ago.  He  mentioned  that  it  was  prevalent  in  Thasos,  an  island  in  the 
J5gean,  and  drew  attention  to  the  facts  that  the  parotitis  never  resulted  in  suppura- 
tion, and  that  it  was  occasionally  followed  by  orchitis.  Hirsch  states  that  not 
only  Hippocrates,  but  other  medical  writers — Greek,  Roman,  and  medieval — were 
acquainted  with  the  disease,  and  distinguished  it  from  other  forms  of  parotitis. 
But  not  till  the  beginning  of  the  eighteenth  century  was  particular  attention  paid 
to  it  from  the  epidemiological  point  of  view. 

Etiology. — Mumps  is  very  widely  distributed  over  the  globe,  and  apparently 
no  climate  is  inimical  to  it.  While  it  is  to  a  slight  degree  endemic  in  most  large 
cities,  it  usually  occurs  in  the  form  of  small  outbreaks  in  schools  and  similar  in- 
stitutions for  the  young.  It  is  most  commonly  prevalent  in  wet,  cold  weather — 
that  is,  in  this  country  in  the  winter  and  spring.  As  the  disease  is  not  notifiable 
and  seldom  fatal,  the  statistical  evidence  concerning  it  is  very  scanty.  The  largest 
annual  number  of  deaths  recorded  during  recent  years  in  England  and  Wales  was 
118,  in  1908.  The  age  distribution  of  the  deaths  recorded  annually  suggests, 
however,  that  other  forms  of  parotitis  are  included  amongst  them,  for  a  large  pro- 
portion are  of  persons  over  twenty-five  years  of  age.  The  experience  of  most 
medical  practitioners  is  that  mumps  occurs  most  frequently  amongst  children  under 
fifteen.  It  may,  however,  occur  at  any  age,  and  it  is  possible  that  it  is  most  fatal 
amongst  those  past  middle  life.  There  is  no  evidence  that  it  affects  one  sex  more 
than  the  other.  Ruhrah  quotes  White  and  Cowley  as  recording  instances  of 
infection  of  the  infant  while  still  in  the  uterus  of  an  infected  mother. 

The  disease  is  disseminated  almost  entirely  by  patients  in  a  direct  manner.  It 
is  not  highly  infectious,  and  it  is  a  question  whether  the  virus  is  ever  effectually 
conveyed  by  means  of  fomites. 

The  incubation  period  varies  from  fourteen  to  twenty-five  days,  but  is  commonly 
nineteen  to  twenty-one  days. 

Symptomatology. — In  most  cases  the  first  sign  of  illness  is  pain  in  the  region  of 
one  parotid,  most  often  the  left.  But  occasionally  for  a  day  or  two  before  this  sets 
in  the  child  is  fretful,  and  complains  of  headache  and  sore  throat,  and  there  may 
be  fever,  slight  shivering,  drowsiness,  vomiting,  and  diarrhoea.  The  parotid  gland 
begins  to  swell  very  soon  after  pain  is  noticed,  and  in  the  course  of  two  or  three 
days  presents  a  marked  prominence  in  front  of  and  below  the  ear.  The  swelling  is 
doughy  and  has  an  ill-defined  edge,  and  is  more  or  less  painful.  Usually  the 
skin  is  not  red,  nor  does  it  pit.  The  submaxillary  and  sublingual  glands  on  the 
same  side  may  become  affected.  The  parotid  remains  swollen  for  a  few  days,  and 
then  slowly  resumes  its  normal  size.  In  a  mild  case  the  period  during  which  the 
gland  remains  swollen  is  only  four  or  five  days  ;  in  severe  ones  it  may  be  nearly 
three  weeks.  Four  or  five  days  after  one  gland  has  become  enlarged  the  other 
is  usually  involved,  and  the  inflammation  runs  the  same  course  as  the  first, 
hi  some  cases  both  glands  are  simultaneously  affected  at  the  beginning  of  the 
attack.    Besides  the  salivary  glands,  the  cervical  lymphatic  glands  may  be  enlarged. 
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In  very  mild  cases  the  swelling  of  the  parotids  is  hardly  visible,  but  in  those 
which  are  severe  it  may  be  so  extreme  that,  especially  if  both  glands  are  involved 
at  the  same  time,  the  features  of  the  patient  are  almost  unrecognizable.  In  such 
cases  the  skin  over  and  beyond  the  limits  of  the  salivary  glands  is  shiny,  red,  and 
cedematous,  and  the  pain  caused  by  the  slightest  movement  of  the  lower  jaw  and 
by  the  act  of  swallowing  is  exquisite.  Ruhrah  states  that  the  pain  which  is  con- 
stantly present  is  aggravated  by  taking  acids,  such  as  lemon-juice,  and  that  "  even 
the  sight  of  them  may  cause  pain  in  neurotic  subjects."  In  moderate  cases  the 
pain,  though  constant,  may  be  very  slight,  and  in  very  mild  cases  there  may  be 
neither  pain  nor  tenderness. 

The  constitutional  symptoms  usually  vary  with  the  degree  of  swelling  of  the 
glands.  When  this  is  trivial,  there  may  be  no  other  symptom,  or  at  most  slight 
pyrexia.  But  in  severe  cases  the  temperature  may  for  several  days  remain  at  a 
considerable  elevation — 102°  to  104°  F.,  occasionally  reaching  105°  F.  The  tongue 
is  furred  and  dry,  the  pulse  full  and  frequent,  and  at  times  the  patient  may  be 
delirious.  The  amount  of  saliva  varies  ;  it  may  be  much  diminished,  and  in 
consequence  there  is  distressing  dryness  of  the  mouth.  Occasionally  it  appears 
to  be,  and  perhaps  really  is,  increased  ;  the  increase  may  be  apparent  because 
pain  keeps  the  patient  from  swallowing  what  is  secreted,  and  so  it  collects  in  and 
runs  from  the  mouth. 

Varieties. — Occasionally  an  attack  of  mumps  shows  itself  by  inflammation  of 
the  submaxillary  and  sublingual  glands,  and  the  parotids  escape.  Goodhart 
states  that  cervical  adenitis  may  be  the  sole  local  sign.  Orchitis  or  pan- 
creatitis may  also  be  the  only  local  lesions.  J.  K.  Sen  records  the  case  of  a  Hindoo 
boy,  aged  nine  years,  in  whom  the  submaxillary  and  sublingual  glands  became 
affected  after  the  parotitis  had  subsided.  At  the  same  time  a  high  temperature, 
rigors,  muscular  twitching,  and  delirium,  were  present.  These  symptoms  dis- 
appeared after  a  few  hours,  but  were  followed  by  agonizing  pain  in  the  head. 

Complications. — These  seem  to  vary  in  different  outbreaks.  One  of  the  most 
recognized,  orchitis,  is  met  with  not  infrequently  in  boys  approaching  the  age  of 
puberty.  According  to  Catrin,  it  occurs  in  about  16  per  cent,  of  males  of  all  ages. 
Usually  it  comes  on  about  the  seventh  or  eighth  day  of  the  illness,  but  it  may  occur 
later,  and  Gordon  Sharp  has  recorded  the  case  of  a  boy  of  twelve  in  whom 
it  arose  six  weeks  after  the  parotitis.  Generally  the  body  of  the  testis  becomes 
swollen  and  extremely  painful  and  tender  ;  not  often  is  the  epididymis  involved. 
The  orchitis  lasts  for  three  to  five  days,  and  then  subsides.  Unfortunately,  it  is 
not  infrequently  followed  by  atrophy  of  the  organ.  Usually  but  one  testis  is 
affected.  The  constitutional  symptoms  may  be  severe  :  a  temperature  of  103°  or 
104°  F.  ;  delirium,  sometimes  maniacal ;  prostration  ;  and  a  slow  pulse-rate.  The 
patient's  condition  may  for  a  day  or  two  seem  to  be  serious,  but  recovery  is  the  rule. 
In  rare  cases  the  orchitis  precedes  the  parotitis.  In  females  also,  even  in  girls, 
the  genital  organs  may  be  affected,  especially  the  vulva  and  the  ovaries. 
Gordon  Sharp  states  that  the  sister,  aged  ten,  of  the  boy  mentioned  above  suffered 
from  vulvitis  eight  weeks  after  the  attack  of  mumps. 

In  some  epidemics  pancreatitis  has  been  fairly  frequent.  Sharp  saw  several 
cases  in  an  epidemic  at  Leeds  during  1907  and  1908 ;  Wilfred  Edgecombe,  5  out 
of  33  cases  of  mumps  in  a  boys'  school ;  and  Simonin,  10  out  of  652.  The  symp- 
toms are — Acute  pain,  tenderness  on  pressure,  and  rigidity  in  the  left  hypochon- 
drium  ;  vomiting  (in  a  few  cases  of  bile  and  blood),  which  may  be  repeated  ;  blood 
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and  drops  of  fat  hi  the  stools.  Occasionally  the  pancreas  can  be  felt  to  be  enlarged. 
The  temperature  is  raised,  and  in  some  cases  there  is  collapse.  Usually  the  bowels 
are  confined.  In  a  few  cases  there  is  jaundice.  According  to  Sharp,  pancreatitis, 
like  orchitis,  may  precede  the  parotitis,  or  be  the  only  sign  of  an  attack  of  mumps 
(see  Chapter  V,  p.  232). 

Affections  of  the  organs  or  sense  of  hearing  are  not  infrequent.  Thus,  there 
may  be  otitis  media,  deafness  (which  may  be  permanent,  and  is  then  probably  due 
to  inflammation  of  the  internal  ear  or  to  some  central  lesion),  or  tinnitus  aurium. 
Inflammation  of  different  parts  of  the  eyes  and  neighbouring  structures,  such  as 
the  lachnjmal  gland,  occasionally  follows  mumps.  Another  less  common  sequel  is 
nephritis.  Kare  complications  are  arthritis,  bronchitis,  oedema  of  the  larynx,  skin 
eruptions,  and  symptoms  pointing  to  meningitis  or  some  other  cerebral  lesion.  A 
relapse  is  occasionally  met  with,  but  second  attacks  are  rare. 

Mokbid  Anatomy. — Information  on  this  point  is  scanty.  It  has  been  stated 
that  the  connective  tissue  rather  than  the  parenchyma  of  the  parotid  is  affected. 
Suppuration  never  occurs.  There  may  be  cellulitis  around  the  parotid,  and  the 
neighbouring  lymphatic  glands  may  be  enlarged.  In  a  case  fatal  at  the  end  of 
seven  days,  in  which  there  was  jaundice,  Lemoine  found  the  pancreas  much  en- 
larged, and  more  than  twice  its  normal  weight.  Microscopically,  there  was  hyper- 
trophy of  the  glandular  acini,  with  commencing  degeneration  of  the  cells. 

Pathology. — Laveran  and  Catrin  obtained  a  diplococcus  in  pure  culture  from 
the  parotid,  testis,  and  blood.  It  grew  on  ordinary  media,  and  was  decolorized 
by  Gram's  method.  But  it  has  not  been  proved  that  this  organism  is  the  cause  of 
the  disease. 

Diagnosis. — Occasionally  acute  parotitis  occurs  as  a  complication  of  other 
infectious  diseases.  The  question  may  then  arise  whether  the  child  is  also  the 
subject  of  mumps  or  not.  In  the  absence  of  any  evidence  of  exposure  to  the 
infection  of  mumps,  or  of  any  of  the  more  pronounced  symptoms  of  that  disease, 
the  diagnosis  may  for  a  few  days  be  in  suspense.  In  parotitis  as  a  complication 
the  enlargement  of  the  gland  never  attains  the  magnitude  seen  in  severe  cases  of 
mumps,  and  the  constitutional  symptoms  are  slight. 

It  is  now  well  recognized  that  parotitis  is  not  infrequent  as  a  complication 
of  certain  chronic  disorders  (e.g.,  syphilis),  and  of  more  than  one  disease  of  the 
abdominal  cavity  and  its  contents,  and  that  it  is  prone  to  follow  certain  operations, 
especially  those  upon  abdominal  organs.  But  neither  the  diseases  nor  the  operations 
referred  to  are  common  in  children,  in  whom  acute  parotitis  is  nearly  always  a 
sign  of  mumps,  unless  it  appears  in  the  course  of  another  of  the  acute  infectious 


Diphtheria  has  not  seldom  been  mistaken  for  mumps,  because  of  the  enlarge- 
ment of  the  cervical  glands.  But  the  parotid  is  not  enlarged  in  diphtheria,  and 
the  fauces  are  unaffected  in  mumps,  so  that  a  careful  examination  of  the  swelling 
and  of  the  fauces  will  at  once  decide  the  nature  of  the  disease.  In  glandular  fever 
the  parotids  are  not  involved.  An  attack  of  acute  orchitis  or  pancreatitis  in  a 
child  should  always  rouse  a  suspicion  of  mumps. 

Prognosis. — This  is  almost  always  favourable.  Even  cases  which  present 
severe  cerebral  symptoms,  especially  the  testicular  cases,  or  symptoms  of  collapse 
(the  pancreatic  cases),  nearly  always  end  favourably.  But  occasionally  orchitis 
«nds  in  atrophy  of  the  testis,  and  chronic  enlargement  results  from  the  acute 
parotitis.    Permanent  deafness  may  be  caused  by  an  attack  of  mumps. 

67 


1058  DISEASES  OF  CHILDREN 

Treatment. — Confinement  to  bed  should  be  enforced  till  a  few  days  after  the 
parotitis  has  subsided.  During  the  parotid  inflammation  the  patient  may  not  be 
able  to  take  nourishment  in  any  but  a  liquid  or  semiliquid  form.  If  he  refuses  food 
because  of  the  pain  caused  by  the  act  of  swallowing,  it  will  be  necessary  to  give  it 
by  means  of  a  tube  passed  through  the  nose. 

The  pain  due  to  the  inflammation  of  the  parotid,  testis,  or  pancreas,  will  be 
relieved  by  the  frequent  application  of  hot  fomentations,  upon  which  a  few  drops 
of  tincture  of  opium  have  been  sprinkled,  or  by  smearing  the  skin  over  the  affected 
organ  with  glycerine  and  belladonna,  and  covering  it  with  hot  cotton-wool.  For 
the  pains  in  the  neck  and  the  constitutional  symptoms,  Sharp  recommends  5-grain 
doses  of  salicylate  of  sodium  and  bicarbonate  of  sodium,  with  aerated  soda-water. 
Delirium  and  pyrexia  should  be  treated  with  sponging  or  wet  packs.  In  pan- 
creatitis, besides  the  local  applications,  3-miuim  doses  of  laudanum  in  £  drachm 
of  glycerine  and  water  should  be  given  every  hour  till  the  pain  is  relieved  (Sharp). 
Until  the  pain  has  passed  off,  no  solid  food,  and  only  a  very  limited  amount  of 
liquid,  should  be  allowed.  Care  should  be  taken  that  the  mouth  is  kept  clean  and 
is  not  allowed  to  become  dry  ;  it  should  be  frequently  irrigated  with  a  mouth-wash. 
The  patient  should  be  considered  to  be  infectious  for  three  weeks  from  the  onset  of 
the  parotitis. 
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PERTUSSIS. 

Pertussis  is  a  specific  contagious  disease  characterized  by  catarrhal  congestion 
of  the  upper  respiratory  passages  and  a  paroxysmal  cough  ending  in  a  long-drawn 
inspiration  or  "  hoop."  In  infancy  pertussis  is  one  of  the  most  fatal  of  diseases, 
but  in  older  children  it  is  a  comparatively  mild  affection.  It  was  first  described 
in  Paris  by  De  Baillon  (1578)  under  the  name  of  "  tussis  quintana,"  or  five-hourly 
cough. 

^Etiology. — It  occurs  in  epidemic  form,  and  is  directly  contagious  from  person  to 
person.  The  greatest  number  of  cases  occur  in  March  and  April,  when  the  weather 
is  usually  cold  and  wet.  It  is  essentially  a  disease  of  infants  and  young  children, 
the  majority  of  cases  occurring  between  birth  and  seven  years,  while  after  ten  years 
of  age  there  is  a  marked  falling  ofi  in  the  number  of  individuals  affected.  The  disease 
is  usually  introduced  into  the  family  by  the  child  attending  a  kindergarten  or 
infants'  school,  and  thus  a  house  epidemic  is  started  and  all  the  younger  children 
are  affected.  Even  the  youngest  babies  may  be  attacked,  and  congenital  cases  in 
babies  born  of  mothers  suffering  from  hooping-cough  have  been  described.  It 
should  be  remembered  that  elderly  people  are  liable  to  the  complaint,  and  usually 
suffer  severely,  so  that  care  should  be  taken  to  avoid  contact  with  infected  children. 
Pertussis  appears  to  be  most  contagious  during  the  early  period  of  the  disease,  or 
catarrhal  stage,  but  there  seems  no  doubt  that  cases  remain  infective  all  through 
the  disease.  Susceptibility  to  hooping-cough  is  very  marked,  and  during  epi- 
demics a  very  large  proportion  of  children  are  attacked.  One  attack  protects  from 
another.  Second  attacks  are  excessively  rare.  Return  of  the  cough  and  hoop 
are  due  to  other  causes  which  will  be  mentioned  later.  The  period  of  incubation 
is  difficult  to  determine  owing  to  the  very  gradual  onset  of  the  disease.  It  is 
probably  about  fourteen  days.  The  relation  of  hooping-cough  to  measles  is  an 
important  one.  In  many  children  the  one  disease  closely  follows  the  other.  In 
both  diseases  there  is  a  catarrh  of  the  upper  respiratory  tract,  and  this  may  render 
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the  patient  susceptible  to  the  second  affection.  As  regards  the  specific  germ  of 
hooping-cough,  it  is  most  probably  caused  by  a  small  Gram-negative  bacillus 
(Bordet  and  Gengou),  which  is  found  in  the  sputum  during  the  early  days  of  the 
attack.  It  has  been  claimed  that  the  serum  of  children  recovering  from  pertussis 
has  a  marked  agglutinating  action  on  this  bacillus,  while  the  serum  of  healthy 
children  has  no  such  action. 

Symptomatology. — Catarrhal  and  spasmodic  stages  are  recognized.  In  the 
catarrhal  stage  the  child  commences  with  the  symptoms  of  an  ordinary  cold. 
Sneezing,  running  from  the  eyes,  slight  cough  and  fever,  are  the  early  symptoms. 
In  four  or  five  days  the  cough,  instead  of  abating,  gradually  increases  in  severity, 
becomes  more  paroxysmal  in  character,  and  tends  to  be  worse  at  night.  In  an 
infant  the  face  and  neck  become  very  congested  during  the  coughing  attack.  The 
paroxysms  increase  in  number  and  severity  until  the  typical  hoop  is  heard,  which 
marks  the  commencement  of  the  spasmodic  stage. 

The  Spasmodic  Stage. — The  child  knows  that  an  attack  is  impending,  and 
runs  to  its  mother  or  nurse,  or  holds  a  chair  for  support.  Older  children 
complain  of  choking  sensations  or  tickling  in  the  throat  before  an  attack.  During 
an  attack  or  fit  the  chest  is  first  filled  with  air,  and  then  a  series  of  some  ten  to 
twenty  forcible  coughs  of  increasing  intensity  occur,  during  which  time  no  air 
enters  the  chest.  The  child's  face  becomes  blue,  and  in  infante  almost  black  ; 
the  veins  on  the  face  and  scalp  stand  out  prominently,  the  eyeballs  protrude,  water 
oozes  from  the  eyes,  and  the  blue  and  swollen  tongue  is  protruded  from  the  mouth. 
There  then  follows  the  long-drawn  inspiration  which  produces  the  characteristic 
hoop,  the  rima  glottidis  being  narrowed  and  the  hyoid  bone  drawn  up.  Imme- 
diately another  series  of  short  coughs  follow  and  another  hoop.  During  the  entire 
paroxysm  or  fit  the  child  may  hoop  five  or  six  times  ;  with  the  final  effort  a  mass 
of  tenacious  mucus  is  brought  up,  usually  of  small  amount.  Vomiting  of  the 
stomach  contents  almost  always  follows  an  attack,  and  may  occur  so  frequently 
that  the  child  does  not  get  enough  food,  and  wastes  rapidly.  The  number  of 
attacks  in  the  day  varies  very  much.  In  mild  cases  there  may  be  no  more  than 
four  or  five  fits  in  the  day,  but  in  bad  cases  they  may  occur  every  half-hour  during 
the  day  and  night.  The  attacks  may  occur  spontaneously  or  may  appear  to  be 
induced  by  emotion  (such  as  anger  or  laughing),  swallowing,  especially  of  cold 
liquids,  by  a  cold  draught  of  air,  or  by  seeing  or  hearing  a  hooping-cough  paroxysm 
in  another  child.  During  the  night  the  paroxysms  may  occur  during  sleep  and  with- 
out waking  the  child.  The  paroxysm,  which  usually  lasts  two  to  five  minutes  in  all, 
produces  very  varying  effects  upon  the  patient.  In  infants  a  very  marked  degree 
of  asphyxia  may  be  produced,  and  it  may  be  necessary  to  perform  artificial  respira 
tion.  Moreover,  infants  with  pertussis  often  do  not  hoop  at  all.  During  severe 
paroxysms  expulsion  of  urine  and  faeces  may  occur,  and  blood  may  be  forced  from 
the  nose.  After  a  severe  attack  the  child  may  lie  down  and  exhibit  much  lassitude, 
with  increased  breathing  and  sweating  skin.  In  older  and  stronger  children,  how- 
ever, the  very  slight  effect  of  the  coughing  paroxysm  is  remarkable.  They  will 
often  resume  their  interrupted  meal  or  play  quite  quietly  and  without  any  distress 
after  an  apparently  severe  paroxysm.  The  paroxysms  decrease  when  inflamma- 
tory complications  arise,  and  in  broncho-pneumonia  they  may  disappear  altogether 
during  the  height  of  the  attack,  and  return  when  the  pneumonia  has  cleared  up. 

The  duration  of  the  spasmodic  stage  varies  very  much,  but  lasts  from  about 
three  weeks  in  mild  cases  to  three  or  four  months,  if  the  disease  occurs  in  the  winter. 
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It  may  apparently  subside,  when  a  fresh  attack  of  cold  may  result  in  the  reappear- 
ance of  the  hooping  attack,  which  may  persist  for  weeks.  The  habit  of  paroxys- 
mal cough,  once  established,  is  very  liable  to  recur,  and  in  every  slight  cold  for 
many  months  after  the  original  disease  has  passed  away  the  child  may  have  a 
paroxysm. 

The  paroxysmal  stage  gradually  declines  ;  first  the  severity  of  the  individual 
paroxysm  becomes  less,  and  then  their  number  diminishes,  and  less  and  less  effort 
is  required  for  expulsion  of  the  sputum.  During  this  stage,  which  lasts  two  or 
three  weeks,  the  child  generally  feels  quite  well. 

Physical  Signs.— During  the  paroxysmal  stage,  between  the  attacks,  the  child 
presents  a  characteristic  facies,  which  become  bloated  and  swollen  underneath 
the  eyelids.  Haemorrhages  into  the  conjunctiva  are  not  uncommon,  but  haemor- 
rhages under  the  skin  of  the  face  are  rare,  and  only  occur  in  cachectic  children. 

Examination  of  the  chest  during  the  catarrhal  stage  is  usually  negative.  During 
the  paroxysmal  stage  a  certain  amount  of  pulmonary  emphysema  develops,  and 
the  strain  on  the  right  side  of  the  heart  may  be  evident  in  slight  dilatation  and 
increase  of  the  second  pulmonary  sound.  In  the  stage  of  decline  coarse  bronchial 
rales  may  be  heard. 

A  sublingual  ulcer  occurs  on  the  fraenum  in  about  one  half  of  all  cases.  It  is 
due  to  mechanical  injury  of  the  fraenum  by  rubbing  against  the  lower  incisor  teeth. 
It  is  single  and  of  variable  size,  and  at  times  bleeds  freely.  Infants  with  no  teeth 
do  not  show  this  ulcer.  The  frsenal  ulcer  is  not  typical  of  hooping-cough,  but 
may  occur  in  other  varieties  of  spasmodic  cough  in  children. 

Complications  and  Sequels. — Hcemorrhages  are  mechanical,  and  are  due  to 
the  marked  congestion  during  the  coughing  attacks.  Epistaxis  is  the  most  common. 
Subconjunctival  haemorrhages  and  haemorrhages  into  the  eyelids  occur.  The  mucus 
expectorated  is  commonly  tinged  with  blood,  but  profuse  haemoptysis  is  uncommon. 
Cerebral  haemorrhages  may  be  severe  enough  to  produce  death,  and  are  usually 
meningeal.  Hemiplegias,  monoplegias,  and  aphasia,  have  been  described.  Para- 
plegia and  acute  polyneuritis  have  followed  the  disease. 

Respiratory  complications  are  most  serious  in  pertussis.  A  secondary  broncho- 
pneumonia of  septic  type  is  liable  to  occur  at  the  end  of  the  paroxysmal  stage. 
Owing  to  the  exhaustion  of  the  child,  the  prognosis  is  bad.  Emphysema  of  the 
lungs  is  almost  constantly  present,  due  to  the  forcible  coughing.  Occasionally  in- 
terstitial and  subcutaneous  emphysema  is  found,  the  air  being  forced  into  the 
connective  tissues  of  the  lung  and  mediastinum.  Chronic  asthma  is  an  occasional 
sequel  of  hooping-cough. 

Albuminuria  from  circulatory  disturbances  in  the  kidney  is  usually  present,  but 
nephritis  is  rare.  The  urine  frequently  contains  crystals  of  uric  acid.  Glycosuria 
not  uncommonly  occurs  during  and  after  hooping-cough,  and  may  persist  for  some 
time.  It  may  be  due  to  intracranial  haemorrhages.  The  prognosis  is  good  in'such 
cases,  and  the  sugar  ultimately  disappears. 

In  the  early  stages  the  blood  shows  a  marked  increase  in  white  cells,  both  poly- 
morphonuclear leucocytes  and  lymphocytes  being  increased. 

Of  the  nervous  complications,  convulsions  are  the  most  frequent,  and  often  cause 
death  in  young  infants.  They  are  probably  due  to  oedema  of  the  brain  from  venous 
stasis.  The  other  nervous  complications  are  due  to  haemorrhages,  and  have  been 
already  referred  to.     Sudden  blindness  may  be  the  result  of  detachment  of  the 
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retina  or  of  a  central  lesion.  In  either  case  vision  may  be  restored.  Deafness  may 
be  the  result  of  acute  otitis  media,  or,  more  rarely,  of  a  haemorrhage  into  the  nervous 
apparatus  of  hearing. 

Digestive  System. — The  persistent  vomiting  may  cause  grave  anfemia  and 
wasting,  and  the  feeding  of  such  children  becomes  a  matter  of  the  greatest  anxiety. 
Ileo-colitis  is  especially  common  in  infants  with  hooping-cough,  and  often  proves 
fatal. 

Probably  the  most  important  sequel  of  pertussis  is  tuberculosis  of  the  bronchial 
glands.  This  may  not  progress,  but  only  too  frequently  tuberculous  broncho-pneu- 
monia and  general  tuberculosis  result  from  a  spread  of  the  bacilli  into  surrounding 
structures. 

Pathology. — The  only  constant  lesions  found  in  hooping-cough  are  catarrhal 
conditions  of  the  larynx,  trachea,  and  bronchi.  The  peribronchial  lymph  glands 
are  very  much  swollen  and  engorged,  and  are  commonly  found  to  be  secondarily 
infected  by  tuberculosis. 

The  exact  causation  of  the  hoop  is  somewhat  doubtful.  There  is  no  doubt 
that  in  hooping-cough  there  is  a  very  much  increased  excitability  of  the  whole 
nervous  system,  and  it  has  been  suggested  that  the  cough  is  a  reflex  one  caused  by 
irritation  of  the  superior  laryngeal  nerve.  The  reflex  effect  must  be  taken  to 
include  the  vomiting,  which  is  certainly  in  some  cases  not  mechanical,  and  may 
occur  without  the  cough.  The  actual  exciting  cause  is  probably  the  small  pellet 
of  mucus  in  the  trachea,  since  the  paroxysm  always  continues  until  this  has  been 
expectorated.  Another  view  is  that  the  reflex  vagal  irritation  is  caused  by  the 
enlargement  of  the  peribronchial  and  tracheal  lymph  glands,  and  attention  is  drawn 
to  the  fact  that  a  very  similar*  cough  occurs  when  caseous  enlargement  of  these 
glands  takes  place.  In  all  cases  it  is  probably  a  reflex  spreading  spasm,  the  result 
of  stimulation  of  the  afferent  vagal  fibres. 

Diagnosis. — In  typical  cases  the  diagnosis  is  easy,  the  characteristic  course 
of  the  disease  and  the  hooping  paroxysm  being  distinctive.  In  the  catar- 
rhal stage,  the  history  of  exposure  to  infection  and  the  failure  of  belladonna 
or  morphine  to  give  relief  are  suggestive.  The  leucocytosis  may  prove  of  aid  in 
distinguishing  the  complaint  from  the  early  stages  of  measles,  while  the  latter 
disease  will  usually  be  differentiated  by  the  presence  of  Koplik's  spots  on  the 
buccal  mucous  membrane  some  days  before  the  rash  occurs.  Even  in  the  catarrhal 
stage  of  pertussis  the  cough  tends  to  be  paroxysmal  in  character  and  to  be  worse 
at  night.  It  should  be  remembered  that  pertussis  can  occur  without  any  hoop  at 
all,  especially  in  infants.  Paroxysmal  cough  may  also  be  produced  by  influenza, 
enlarged  tonsils  and  adenoids,  and  by  caseous  enlargement  of  the  bronchial  glands. 
An  hysterical  cough  occurring  in  paroxysms  is  not  uncommon  in  neurotic  children. 
It  ceases  during  sleep,  and  does  not  affect  the  general  health,  while  its  hollow 
barking  character  is  usually  distinctive. 

Very  few  conditions  can  simulate  the  "  hoop."  It  is  occasionally  heard  in 
cases  of  tuberculous  bronchial  glands,  and  the  long-drawn  inspiration  of  laryn- 
gismus stridulus  may  be  mistaken  for  the  hoop.  In  this  affection  there  is  no 
preceding  spasmodic  cough,  a  sudden  arrest  of  breathing  being  followed  by  a  crow- 
ing inspiration. 

Prognosis.- — The  most  important  factor  is  the  age  of  the  patient.  In  infants 
it  is  a  most  fatal  complaint,  death  resulting  from  convulsions,  broncho-pneumonia, 
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or  diarrhcea.  Two-thirds  of  the  fatal  cases  occur  during  the  first  year  of  life.  The 
prognosis  is  better  in  the  summer  than  in  the  winter,  because  pulmonary  complica- 
tions are  less  liable  to  occur.  In  children  over  four  years  old  the  disease  is  not  a 
serious  one,  and  complications  are  rare.  The  severity  of  the  disease  is  often  measured 
by  the  number  of  paroxysms  per  diem,  but  the  violence  of  the  attacks  should  be 
taken  into  account  as  well.  Hooping-cough  is  a  very  frequent  precursor  of  tuber- 
culosis, the  catarrhal  condition  of  the  upper  air-passages  favouring  the  development 
of  the  tubercle  bacillus,  which  usually  settles  in  the  glands  of  the  neck  and  those 
about  the  trachea  and  bronchi. 

Treatment. — Children  with  hooping-cough  should  always  be  isolated  for  at 
least  six  weeks,  or  in  protracted  cases  until  the  expectoration  has  ceased.  After 
exposure  to  infection,  children  should  be  placed  in  quarantine  for  twenty-one  days. 
The  sputum  should  be  disinfected.  In  the  case  of  infants  and  delicate  children, 
they  may  be  conveniently  isolated  in  two  rooms,  but  in  the  case  of  older  children 
with  slight  forms  of  the  disease  it  is  difficult  to  isolate  them,  especially  in  towns. 
These  children  are  usually  much  better  when  in  the  open  air,  and  the  best  solution, 
where  feasible,  is  to  send  them  away  to  the  country,  where  they  can  be  more  easily 
kept  away  from  other  children. 

The  most  important  therapeutic  measures  are  to  maintain  the  general  health 
and  frequently  ventilate  the  rooms  in  which  the  children  are  kept.  Close,  stuffy 
rooms  undoubtedly  increase  the  number  of  the  attacks.  Young  infants  and  delicate 
children  should  not  be  allowed  out  in  cold  or  inclement  weather.  If  the  attack  is 
prolonged,  a  change  to  the  seaside  or  country  will  usually  bring  the  attack  to 
an  end. 

The  feeding  of  the  patients  is  most  important.  Li  infants  the  food  and  bowels 
should  be  most  carefully  attended  to,  and  any  symptoms  of  indigestion  should  be 
at  once  met  with  the  appropriate  remedies,  and  not  allowed  to  pass  into  an  ileo- 
colitis. In  cases  where  the  vomiting  is  very  frequent,  milk  must  be  given  in  small 
quantities  at  frequent  intervals,  and  in  severe  cases  a  little  brandy  may  have  to  be 
given  to  maintain  the  child's  strength. 

There  is  no  specific  for  medicinal  treatment  of  hooping-cough.  Local  treat- 
ment of  the  throat  by  spraying  with  a  2  per  cent,  solution  of  resorcin  has  been 
recommended  in  the  catarrhal  stage,  with  a  view  to  averting  the  disease ;  but  while 
the  method  is  harmless,  it  is  rarely  effectual.  Inhalations  are  decidedly  of  value 
in  allaying  the  catarrh.  Creasote  may  be  vaporized  in  the  room  over  a  lamp. 
During  the  catarrhal  stage  a  mixture  of  ipecacuanha  and  ammonia  is  usually 
hest ;  but  when  the  cough  becomes  more  paroxysmal  sedatives  must  be  used  to 
limit  the  severity  and  frequency  of  the  attacks.  Of  these,  paregoric,  antipyrin, 
and  the  bromides,  are  of  the  most  value.     A  useful  formula  is — 


Antipyrin    . . 
Potassii  bromidi 
Tinct.  camphorse  co. 
Glycerin. 
Aquam  carui 


gr.  ni. 
gr.  v. 
mvii. 
itlv. 
ad  5i. 


This  may  be  given  to  a  child  two  years  old  every  four  hours  when  the  paroxysms 
are  severe.  Bromoform,  3  or  4  drops  of  which  may  be  given  on  sugar,  or  5 
minims  in  capsules  to  older  children,  has  no  advantage  over  the  bromides. 
Belladonna  is  recommended  by  some  ;  it  may  be  given  in  the  catarrhal  stage 
with  the  ammonia  mixture,  in  the  following  formula  : 
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Amnion,  carb. 
Vin.  ipecac. 
Tinct.  belladon. 
Glycerin. 
Aquam 

Every  four  hours. 


gr.  l. 

iriiii. 

IH.V. 

niv. 
ad  5i. 


As  the  spasmodic  stage  approaches,  the  dose  of  tincture  of  belladonna  should  be 
gradually  increased  until  physiological  effects  are  produced.  Belladonna  certainly 
diminishes  the  severity  of  the  paroxsyms,  but  has  no  effect  on  the  length  of  the 
disease,  and  its  exhibition  must  be  closely  watched.  Quinine,  though  warmly 
advised  by  some  writers,  has  little  effect.  It  should  not  be  given  to  infants,  because 
it  tends  to  upset  digestion  ;  for  older  children  it  must  be  given  in  tasteless  form, 
and  full  doses  must  be  used. 

A  host  of  preparations  have  been  praised  for  hooping-cough,  but  no  drug 
has  yet  been  found  to  cut  short  the  disease.  Management  of  the  child's  nutrition, 
as  much  fresh  air  as  possible,  and  a  wise  use  of  sedatives  to  control  the  severity  of 
the  paroxsym,  are  better  than  indiscriminate  drugging.  During  convalescence 
cod-liver-oil,  nux  vomica,  and  iron,  and  if  possible  a  change  of  air,  are  very 
useful  in  preventing  the  onset  of  tubercular  infection. 
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TYPHOID  FEVER. 

Introduction. — Typhoid  fever  is  a  general  infection  due  to  a  specific  micro- 
organism— the  Bacillus  typhosus.  Clinically  the  disease  is  distinguished  by  its 
gradual  onset,  a  period  of  continuous  fever,  intestinal  disturbance,  an  enlarged 
spleen,  and  a  rose-coloured  eruption.  In  children  as  a  rule  the  disease  is  a  com- 
paratively mild  one,  and  it  is  probable  that  in  infants  many  cases  are  overlooked, 
a  diagnosis  of  entero-colitis  being  made.  The  anatomical  changes  consist  in  hyper- 
plasia and  ulceration  of  the  lymphoid  follicles  of  the  intestines,  swelling  of  the 
mesenteric  glands  and  spleen,  and  evidence  of  toxic  changes  in  the  parenchyma  of 
other  organs. 

^Etiology. — The  B.  typhosus,  which  has  been  shown  to  be  the  cause  of  typhoid 
fever,  was  first  described  by  Eberth,  in  1880.  It  is  a  short,  thick,  motile  bacillus 
with  rounded  ends  ;  it  measures  2  to  4  /t  in  length  and  05  /x  in  thickness,  and  has 
numerous  flagella,  which  may  be  readily  stained  by  special  methods.  It  does 
not  stain  by  Gram's  method,  nor  is  it  acid-fast.  In  the  tissues  and  in  recent  cultures 
it  stains  uniformly  by  the  ordinary  aniline  dyes.  The  bacillus  grows  readily  on  the 
various  nutritive  media.  Shortly  stated,  the  important  characteristics  are  that  on 
agar  the  growth  has  a  delicate  transparent  appearance,  it  is  a  facultative  anaerobe, 
and  in  stab  cultures  growth  takes  place  all  along  the  track  of  the  needle ;  it  does 
not  liquefy  gelatine,  and  does  not  form  gas;  it  does  not  coagulate  milk  nor  form 
indol  in  peptone  broth. 

It  has  recently  been  shown  that  the  B.  typhosus  is  only  one  of  a  closely  related 
group  of  bacilli,  the  other  members  of  which  are  the  B.  paratyphosus  A,  B.  paraty- 
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phosus  B,  B.  enteritidis  of  Gartner,  the  paracolon  bacillus,  and  the  constant  inhabi- 
tant of  the  intestines,  the  B.  coli.  These  bacilli  differ  slightly  from  one  another, 
but  the  characters  of  the  B.  typhosus  above  enumerated  will  usually  enable  it  to  be 
distinguished  from  the  other  members  of  the  group.  It  should  be  noted  that  both 
the  paratyphoid  bacilli  may  produce  symptoms  very  similar  to  those  of  typhoid 
fever,  while  the  paracolon  and  colon  bacilli  do  not  do  so.  The  question  of  para- 
typhoid fever  will  be  referred  to  later. 

Modes  of  Conveyance. — Typhoid  bacilli  can  live  in  sterile  water  for  weeks, 
but  it  is  probable  that  under  ordinary  conditions  of  water-supply  they  do  not 
long  survive.  They  resist  drying  and  freezing,  but  are  killed  in  ten  minutes  by 
a  temperature  of  60°  C,  and  by  antiseptics,  such  as  carbolic  acid  (1  :  200)  and 
corrosive  sublimate  (1-2  :  500).     Sunlight  rapidly  destroys  them. 

Direct  contagion  is  a  not  uncommon  method  of  transmission.  It  is  impossible 
for  those  in  charge  of  a  case  of  typhoid  fever  to  avoid  contamination  of  the  fingers, 
and  without  scrupulous  care  in  disinfection  the  germs  may  in  this  way  become 
widely  distributed.  The  same  care  should  be  exercised  in  the  treatment  of  post- 
typhoidal  abscesses  as  in  typhoid  fever  itself.  An  abscess  of  the  ribs  occurring 
twenty  years  after  an  attack  of  typhoid  fever  was  opened  in  a  surgical  ward,  and 
gave  a  pure  culture  of  typhoid  bacilli.  The  Sister  of  the  ward,  who  dressed  the 
case,  contracted  typhoid  fever  about  a  fortnight  afterwards. 

Infection  of  drinking-water  is  the  most  common  cause  of  epidemics,  but  articles 
of  food  not  infrequently  may  carry  infection.  Both  milk  and  beer  may  become 
contaminated  through  cleaning  vessels  with  infected  water.  Ice  and  salads 
may  sometimes  convey  the  germs.  The  importance  of  oysters  as  a  source  of  in- 
fection has  excited  much  attention,  but  it  is  probable  that  very  few  cases,  relatively, 
result  from  this  method  of  infection.  Kecently,  fried  fish,  so  much  consumed  by 
the  lower  classes,  has  been  blamed  for  an  outbreak  of  typhoid  fever.  Typhoid 
bacilli  have  been  found  in  the  bodies  of  flies,  and  it  is  probable  that  infection  of 
food  may  take  place  by  their  agency. 

Contamination  of  the  soil  in  the  neighbourhood  of  sewers,  ashpits,  or  cesspools, 
may  be  of  some  importance  in  the  case  of  children,  and  it  is  possible  that  in  the 
case  of  young  boys  infection  may  take  place  directly  from  the  soil,  while  at  play 
at  ground  games.  In  breast-fed  infants  infection  takes  place  through  the  agency 
of  flies  or  through  the  water  used  in  bathing.  In  all  these  cases  infection  of  the 
body  takes  place  through  the  gastro-intestinal  tract.  It  is  probable  that  this  is 
the  only  method  of  infection,  except  in  utero,  where  the  bacilli  may  pass  to  the 
foetus  via  the  umbilical  vein. 

Symptomatology.— The  symptoms  of  typhoid  fever  vary  very  considerably 
in  individual  cases  in  adults,  but  in  children  this  is  especially  noticeable.  The 
incubation  period  is  usually  about  fourteen  days,  but  much  shorter  (three 
days)  and  longer  (twenty-three  days)  periods  have  been  noted.  During  this 
period  there  may  be  no  symptoms  whatever,  or  a  certain  amount  of  headache  and 
lassitude  may  be  noticed.  In  an  interesting  group  of  cases,  in  which  the  infection 
has  been  a  mixed  one,  there  is  a  history  of  a  gastro-enteritis  at  the  time  of 
infection,  followed  about  a  fortnight  later  by  the  onset  of  typhoid  fever. 

Usually  the  onset  is  quite  insidious,  and  is  ushered  in  by  increasing  headache, 
anorexia,  and  abdominal  pain  ;  epistaxis  often  occurs  early  in  the  disease.  The 
patient  at  last  takes  to  his  bed,  and  this  is  usually  taken  to  mark  the  onset.     In 
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the  first  week  there  is  a  steady  increase  in  the  fever,  which  mounts  up  1°  to  1|° 
higher  each  evening,  eventually  reaching  103°  or  104°  F.  The  pulse  rises  to  90  or 
100  beats  per  minute,  and  is  dicrotic  and  of  low  tension.  This  combination  of  high 
temperature  of  gradual  onset  with  a  comparatively  low  pulse-rate  is  very  suggestive 
of  typhoid  fever.  The  tongue  becomes  white  and  coated,  and  the  abdomen  is 
slightly  distended  and  tender.  Gurgling  of  gas  in  the  intestine  in  the  right  iliac 
region  may  often  be  elicited  on  pressure  at  this  stage.  The  state  of  the  evacuations 
varies  much  ;  they  may  be  constipated,  or  two  or  three  loose  stools  may  be 
passed  daily.  Enlargement  of  the  area  of  splenic  dulness  may  be  observed. 
Headache  increases,  and  there  may  be  sleeplessness  or  mental  confusion  at  night. 
A  short,  dry  cough  often  is  troublesome,  and  bronchitic  sounds  may  be  heard  in  the 
chest.  A  peculiar  brown  discoloration  of  the  palms  of  the  hands  has  been  observed 
in  many  cases,  and  the  patients  are  said  to  exhale  a  characteristic  odour.  In  the 
second  week  the  fever  remains  high,  with  small  morning  remissions  ;  the  pulse 
becomes  quicker  ;  the  face  is  dull  and  heavy,  with  flushed  cheeks  and  moist  skin. 
At  the  beginning  of  the  second  week  the  characteristic  rash  appears  ;  it  consists  of 
slightly  raised,  circular,  rose-coloured,  flattened  papules  from  2  to  4  millimetres 
in  diameter.  They  disappear  on  pressure,  and  last  in  all  two  or  three  days.  Fresh 
crops  of  papules  come  out  during  the  second  and  third  weeks.  They  occur  chiefly 
on  the  abdomen,  chest,  and  back,  very  rarely  on  the  limbs  or  face,  and  vary  in 
number  from  two  or  three  to  a  very  abundant  eruption.  Typhoid  bacilli  have 
been  found  in  the  spots.  The  spleen  is  now  palpable,  and  is  usually  soft,  although 
occasionally  it  feels  quite  firm.  Sometimes  it  is  slightly  painful  on  pressure.  The 
gastro-intestinal  symptoms  become  more  pronounced  ;  the  lips  become  dry  ;  the 
tongue  is  dry  and  covered  with  brown  fur  ;  diarrhoea  increases,  and  profuse  pale 
yellow  (pea-soup)  stools  are  passed.  Abdominal  distension  and  general  tenderness 
increases.  Increasing  deafness  is  frequently  noticed.  During  the  third  week  the 
symptoms  gradually  subside.  This  is  the  usual  course  in  children.  In  severer 
cases,  however,  the  pulse  becomes  more  rapid  ;  marked  morning  remissions  of  the 
temperature  occur.  Weakness  and  loss  of  flesh  appear,  and  delirium  or  mania 
may  be  present.  In  the  third  week  intestinal  haemorrhage  or  perforation  of  the 
bowel  are  the  chief  complications  to  be  feared. 

During  the  fourth  week  the  temperature  gradually  drops  to  normal,  and  the 
tongue  becomes  clean,  first  at  the  tip  and  sides,  and  last  of  all  on  the  dorsum.  In 
severe  cases  heart  failure  is  to  be  apprehended  during  this  week,  the  apex  beat 
becoming  displaced  towards  the  left,  and  the  first  sound  getting  gradually  weaker, 
and  finally  may  disappear  altogether,  whilst  the  pulse  becomes  more  and  more 
rapid  and  feeble. 

During  the  fifth  and  sixth  weeks  appetite  returns.  Irregular  rises  of  tempera- 
ture often  occur,  due  to  emotional  causes  resulting  from  the  visit  of  friends,  or  to 
constipation.  Eelapses  are  common  during  these  weeks,  when  the  disease  may 
be  reproduced  in  miniature,  though  occasionally  the  relapse  may  be  more  severe 
than  the  original  attack.  During  this  period  occur  also  many  of  the  complications, 
such  as  thrombosis  and  neuritis. 

The  above  is  a  brief  account  of  a  moderately  severe  case  of  typhoid  fever.  It 
remains  to  consider  the  variations  which  may  occur  in  children. 

Typhoid  in  the  Foetus.— If  a  pregnant  woman  contracts  typhoid  fever,  abortion 
takes  place  in  50  to  70  per  cent,  of  the  cases,  the  foetus  dying  in  utero.  It  seems 
well  established  that  typhoid  bacilli  can  pass  from  the  maternal  circulation  into 
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the  foetus  through  the  placenta.  The  disease  is  thus  a  primary  typhoid  septicaemia 
in  the  foetus.  In  a  certain  number  of  cases  the  child  may  be  born  alive  suffering 
from  the  infection.  The  cases  present  no  special  features,  an  acute  cachexia, 
rapidly  fatal,  being  the  usual  condition.  Enlargement  of  the  liver  and  spleen  and 
raised  temperature  sometimes  occur,  and  jaundice  has  been  noted.  After  death 
the  bacilli  are  usually  found  in  the  liver  and  spleen,  which  are  swollen  and  show 
hemorrhages.  Intestinal  lesions  are  not  common.  Occasionally  children  are 
born  alive  with  no  symptoms  of  disease.  Widal's  reaction  may  be  present  in 
their  serum,  in  which  case  they  must  have  had  the  disease  in  utero  and  recovered, 
or  the  agglutinins  may  have  passed  from  the  mother  to  the  child.  The  agglutinin 
reaction  is,  however,  not  always  present.  Briefly,  typhoid  fever  in  pregnant  women 
usually  causes  abortion.  Of  those  children  born  alive,  the  majority  rapidly  succumb 
to  an  acute  typhoid  septicaemia. 

Typhoid  in  Infancy. — There  is  a  considerable  difference  between  the  symptoms 
of  typhoid  fever  in  infancy  and  the  disease  in  older  children.  The  disease  is  a 
mild  one,  and  is  very  liable  to  be  mistaken  for  one  of  the  forms  of  entero-colitis  so 
common  at  this  age.  This  has  led  to  considerable  doubt  as  to  its  frequency 
in  young  infants.  The  most  striking  feature  is  the  short  duration  of  the  pyrexia, 
which  is  generally  about  a  fortnight,  and  rarely  exceeds  three  weeks.  Diarrhoea 
occurs  in  some  cases,  but  is  not  so  common  as  in  adults,  and  constipation  is 
generally  present.  Distension  of  the  abdomen  is  usually  present.  The  spleen 
is  usually  enlarged.  Persistence  of  the  splenic  enlargement  after  the  temperature 
has  subsided  is  said  to  indicate  a  tendency  to  relapse.  Both  epistaxis 
and  the  rose-coloured  spots  are  less  frequent  in  infants  than  in  older  children. 
Bronchitis  is  present  in  most  cases,  but,  contrary  to  what  would  be  expected, 
broncho- pneumonia  is  not  common,  though  when  it  does  occur  the  cases  are 
usually  severe,  and  the  intestinal  lesions  are  liable  to  be  overlooked.  Nervous 
symptoms  are  not  so  common  as  in  adults,  and  the  children  are  not  especially 
restless.  Symptoms  simulating  meningitis  are  sometimes  present,  but  true  menin- 
gitis due  to  the  typhoid  bacilli  can  occur  ;  in  these  cases  typhoid  bacilli  can  be  found 
in  the  cerebro-spinal  fluid  by  lumbar  puncture.  Widal's  reaction  can  usually  be 
obtained  during  the  second  week,  and  this  is  a  very  important  point  in  the  diagnosis, 
in  view  of  the  fact  that  defervescence  is  so  rapid  in  infantile  typhoid,  and  that  from 
time  to  time  cases  of  apyrexial  typhoid  fever  occur. 

Typhoid  Fever  in  Older  Children  —  Symptoms. — In  the  majority  of  cases 
the  onset  is  gradual.  Lassitude,  headache,  and  drowsiness,  are  the  usual  early 
symptoms.  Vomiting  is  a  much  more  common  symptom  of  the  onset  in  children 
than  in  adults,  and  in  children  a  sudden  onset  of  the  disease  should  not  negative 
a  diagnosis  of  typhoid.  Occasionally  an  abrupt  onset  with  high  fever  and  symptoms 
simulating  meningitis  occurs.  Epistaxis  is  no  more  common  in  children  than  in 
adults.  The  ambulatory  form  of  onset  is  not  rare  in  children,  since  the  whole 
tendency  of  the  disease  in  them  is  to  run  a  mild  course.  An  interesting  group 
are  those  cases  which  begin  with  a  severe  bronchial  catarrh,  and  which  simulate 
broncho-pneumonia  or  miliary  tuberculosis. 

The  pyrexia  is  rarely  so  high  in  children  as  in  adults,  and  is  much  better  borne. 
The  short  duration  of  the  pyrexia  (eleven  to  fourteen  days)  in  many  cases  is 
striking. 

The  pulse-rate  is  seldom  markedly  increased,  and  the  combination  of  a 
moderate  pulse-rate  and  a  high  continued  fever  is  striking. 
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The  condition  of  the  bowels  in  the  typhoid  of  children  is  interesting.  Diarrhoea 
is  rarely  profuse,  and  is  not  so  commonly  a  feature  as  in  adults,  and  in  children 
constipation  may  be  present  all  through  the  attack.  Tenderness  and  pain  in 
the  right  iliac  fossa  occasionally  give  rise  to  a  suspicion  of  appendicitis. 

The  sfhen  is  usually  markedly  enlarged  in  children,  and  can  be  palpated  at 
the  end  of  the  first  week.     Occasionally  it  is  very  firm  in  texture. 

The  rash  in  children  is  not  so  constant  or  so  profuse  as  in  adults,  but  cases 
differ  much  one  from  another.  A  fine  desquamation  of  the  skin  may  follow 
the  rash.  Herpes  of  the  lips  does  occur  in  the  typhoid  of  children,  and  more 
frequently  than  in  adults.  Occasionally  noma  of  the  ears,  nose,  or  genitals,  super- 
venes, and  multiple  areas  of  gangrene  on  the  skin  have  been  noted. 

The  condition  of  the  blood  is  important.  There  is  usually  very  little  reduction 
in  the  red  blood-cells  in  the  early  stages,  and  the  colour  of  the  mucous  membranes 
is  retained  until  well  into  the  third  week.  It  is  in  the  later  stages  that  both  the  red 
blood-cells  and  haemoglobin  may  be  diminished.  There  is  no  leucocytosis,  and 
as  a  rule  leucopenia  is  a  feature  and  is  progressive.  The  Bacillus  typhosus  is 
frequently  found  in  the  blood-stream,  and  may  sometimes  be  demonstrated  in  the 
blood  by  culture  before  the  Widal  reaction  can  be  obtained. 

Complications. — Gastric  symptoms  are  uncommon  even  in  children,  and 
vomiting  is  a  rare  event  unless  associated  with  peritonitis.  Diarrhoea  is  variable, 
and  is  said  to  be  more  common  in  children,  but  in  many  cases  constipation  is 
marked  throughout  the  illness  ;  it  may  be  the  result  of  improper  feeding,  and 
modifications  of  the  milk  given  by  dilution,  decalcification  or  peptonizing,  may 
cure  the  condition  at  once. 

Hcemorrhage  from  the  bowels  may  occur,  often  without  warning.  The  patient 
becomes  collapsed,  and  the  temperature  falls  6°  or  7°  F.  in  a  few  hours.  Death 
may  occur  before  the  blood  appears  in  the  stools. 

Perforation  of  the  intestine  may  occur  in  the  third  week.  Sudden  sharp 
abdominal  pain  may  occur,  but  in  profound  toxaemia  the  patient  may  not  be  able 
to  give  expression  to  his  symptoms.  A  fall  in  temperature  with  a  steady  rise  in 
the  pulse-rate  are  important  symptoms.  Limitation  of  respiratory  abdominal 
movements,  increased  rigidity,  and  distension  and  dulness  in  the  flanks,  are  found. 
Obliteration  of  the  liver  dulness  is  a  valuable  sign,  especially  if  the  abdomen  is 
not  greatly  distended.  In  a  few  hours  the  signs  of  general  peritonitis  appear, 
the  temperature  again  rises,  the  pulse  becomes  more  rapid,  feeble,  and  threadlike, 
vomiting  and  hiccough  occur,  and  a  marked  sinking  in  of  the  eyes  and  cheeks  is 
noticed.  Perforation  is  nearly  always  fatal  unless  treated  by  operation.  Out  of 
twelve  cases  under  six  years  old,  six  recovered  as  the  result  of  operation  and  sutur- 
ing the  perforation. 

Cardiac  failure  is  a  not  uncommon  complication  of  the  third  and  fourth  weeks, 
and  the  daily  examination  of  the  heart  should  never  be  omitted.  The  onset  of 
cardiac  failure  is  marked  by  a  gradual  weakening  of  the  first  sound  of  the  heart, 
which  may  disappear  entirely.  The  cardiac  apex  may  also  be  displaced  to  the 
left.  The  occurrence  of  these  signs  demands  instant  treatment.  They  are  due  to 
myocardial  degeneration. 

Arteritis  may  occur  with  or  without  blocking  of  the  vessel.  Gangrene  of  a 
limb  has  followed.  Venous  thrombosis  is  a  not  uncommon  sequel  of  typhoid 
fever.  Femoral  thrombosis  is  the  most  common  form.  Swelling  of  the  leg  and 
more  or  less  pain  in  the  groin  are  present. 


INFECTIOUS  DISEASES  1069 

Respiratory  complications  are  uncommon.  Epistaxis  does  not  occur  more 
frequently  in  children  than  in  adults.  Laryngitis  and  ulceration  of  the  pharynx 
are  rare  in  children.  Bronchitis  is  an  accompaniment  of  almost  every  case,  but 
is  not  so  often  followed  by  a  severe  broncho-pneumonia  as  might  be  expected. 

Nervous  System. — Meningeal  irritation  is  not  uncommon  in  children.  Head- 
ache, convulsions,  photophobia,  and  retraction  of  the  neck,  may  occur.  In  these 
cases  a  clear  fluid  under  high  pressure  is  obtained  by  lumbar  puncture.  In  other 
cases  a  true  meningitis  due  to  the  B.  typhosus  may  be  present,  and  the  fluid  ob- 
tained by  lumbar  puncture  may  contain  pus  and  typhoid  bacilli,  either  in  pure 
culture  or  mixed  with  other  organisms. 

Neuritis,  generally  of  the  lower  limbs,  with  marked  wasting,  loss  of  knee-jerks, 
and  tenderness  of  the  calves,  is  an  occasional  sequel.  Otitis  media  occasionally 
occurs. 

Urinary  complications  are  rare.  Retention  of  urine  may  be  found  at  any  stage, 
and  may  be  a  cause  of  abdominal  pain.  In  the  third  week  typhoid  bacilli  are 
often  found  in  the  urine,  without  any  symptoms  of  inflammation  of  the  urinary 
tract.    In  other  cases  a  pyelitis  or  cystitis  may  be  found. 

Bone  lesions  are  not  uncommon,  and  in  children  may  occur  during  the  febrile 
periods.  In  one  case  multiple  periostitic  nodules  were  present  on  the 
frontal  bone,  ribs,  and  tibiae.  The  acute  inflammation  rapidly  subsides,  but  it  is 
remarkable  that  many  years  later  an  abscess  may  form,  and  a  pure  culture  of  typhoid 
bacilli  has  been  obtained  from  an  abscess  in  connection  with  a  bone  twenty  years 
after  the  original  attack. 

Typhoid  spine  is  a  well-marked  condition  due  to  peri-spondylitis.  The  pain  is 
usually  severe,  and  there  may  be  slight  deformity.  It  is  often  confused  with  tuber- 
culous caries  of  the  spine  in  children. 

Diagnosis. — In  children,  typhoid  fever  with  diarrhoea  with  green  stools, 
nieteorism,  and  persistent  pyrexia,  can  only  be  distinguished  from  enteritis  by 
WidaPs  test.  Enlargement  of  the  spleen  and  the  presence  of  rose  spots  are  of 
much  value.  The  character  of  the  pulse  and  temperature  should  be  carefully 
observed.  In  typhoid  fever  the  pulse  is  slow  in  proportion  to  the  temperature  in 
the  early  stages. 

Acute  miliary  tuberculosis  may  often  be  mistaken  for  typhoid  fever  in  children.  A 
negative  Widal's  test  and  absence  of  typhoid  bacillus  in  blood-culture  is  of  decisive 
importance.  The  pulse  is  relatively  more  rapid  in  tuberculosis.  Bronchitis, 
enlargement  of  the  spleen,  and  Ehrlich's  diazo-reaction,  are  common  to  both 
diseases.  Examination  of  the  fundus  oculi  may  show  choroidal  tubercles,  and  I 
have  seen  the  diagnosis  made  by  this  alone.  The  diagnosis  from  meningitis  is  made 
by  lumbar  puncture.  Broncho-pneumonia  with  delayed  appearance  of  the  physical 
signs  may  be  a  difficulty,  but  the  absence  of  Widal's  test  is  important.  Of  the 
gastro-intestinal  manifestations,  appendicitis  with  deeply-seated  localized  sup- 
puration has  led  to  error.  Careful  abdominal  and  rectal  examination  should  lead 
to  a  correct  diagnosis  in  these  cases. 

Pathology. — The  specific  lesion  of  typhoid  fever  is  found  in  the  lymphoid 
tissue  of  the  intestine.  In  the  earliest  stage  swelling  of  Peyer's  patches  in  the 
ileum  and  caecum  is  found,  and  there  is  also  hyperplasia  of  the  solitary  lymphoid 
follicles.  The  vessels  are  engorged ;  there  is  a  great  increase  in  the  lymphocytes 
in  the  follicle.     Some  endothelial  cells  are  also  present,  and  typhoid  bacilli  may  be 
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found  in  the  swollen  patch.  In  a  few  cases  resolution  may  take  place  and  the 
follicle  may  shrink,  but  usually  necrosis  of  the  lymph  follicle  occurs  and  a  slough 
is  formed.  The  extent  of  the  necrosis  is  variable  ;  it  may  be  superficial,  or  may 
reach  deeply  into  the  muscular  coat,  or  even  to  the  peritoneal  surface.  The 
necrotic  follicles  are  mainly  found  in  the  intestine  adjacent  to  the  ileo-ceecal  valve. 
Towards  the  end  of  the  third  week  of  the  disease  the  sloughs  separate,  and  an  oval 
ulcer  is  formed,  with  a  smooth,  clean  base.  During  this  period  haemorrhage  from  a 
vessel  at  the  base  of  the  ulcer  or  perforation  of  the  bowel  may  take  place.  Healing 
takes  place  by  granulation  over  the  base  of  the  ulcer,  and  the  healed  ulcer  consists 
of  a  minimal  amount  of  scar  tissue,  is  somewhat  depressed,  and  generally  pig- 
mented. The  ulcers  never  encircle  the  bowel,  and  consequently  stenosis  of  the 
intestine  does  not  follow.  Perforation  of  the  bowel  is  usually  in  the  ileum.  The 
mesenteric  glands  are  greatly  swollen,  and  often  show  necrotic  areas  and  small 
haemorrhages. 

The  spleen  is  large,  very  soft,  and  dark  red  in  colour.  Cloudy  swelling  occurs 
in  the  liver  and  kidneys  and  groups  of  bacilli  may  be  found  in  these  organs. 
Catarrhal  inflammation  of  the  bile-ducts  and  gall-bladder,  and  of  the  pelvis  of 
the  kidney,  are  sometimes  found.  Ulceration  of  the  posterior  wall  of  the  larynx 
has  been  described,  and  bronchitis  and  hypostatic  pneumonia  are  common.  Endo- 
carditis and  pericarditis  are  rare.  Atheroma  of  the  aorta  is  not  uncommon  in 
young  subjects  dying  of  typhoid  fever.  Thrombi  may  be  found  in  the  veins,  and 
sometimes  in  the  arteries.  Meningitis  is  rarely  found,  and  the  exudation  is  generally 
sero-fibrinous.  Occasionally  the  hyaline  degeneration  of  the  muscles  described 
by  Zenker  may  be  found.  The  rectus  abdominis  is  said  to  be  the  muscle  most 
commonly  affected. 

Prognosis. — In  children  the  mortality  from  typhoid  fever  is  much  lower  than 
in  adults.  This  is  due  to  the  milder  nature  of  the  disease,  and  to  the  less  frequent 
occurrence  of  the  severe  complications,  such  as  haemorrhage  and  perforation  of  the 
bowel. 

Treatment. — It  is  necessary  to  recognize  cases  of  typhoid  fever  as  early  as 
possible,  and  to  prevent  the  spread  of  the  disease  by  destroying  the  typhoid  bacilli 
in  the  discharges  as  they  leave  the  patient.  The  stools  contain  the  bacillus  at  the 
end  of  the  first  week.  They  should  be  mixed  with  twice  their  volume  of  1  in 
20  carbolic  acid,  and  allowed  to  stand  for  several  hours  before  being  thrown  away. 
Solution  of  chloride  of  lime  can  also  be  used.  The  urine  should  be  mixed  with  an 
equal  volume  of  1  in  20  carbolic,  and  then  be  thrown  away,  after  standing  for  three 
hours.  Urotropin  may  be  administered  to  the  patient,  and  will  cause  a  disappear- 
ance of  bacilli  from  the  urine. 

All  the  linen  and  any  articles  in  contact  with  the  patient  must  be  soaked  for 
two  hours  in  1  in  20  carbolic  lotion,  and  then  sent  to  the  laundry  to  be  boiled.  It 
should  be  firmly  impressed  upon  those  who  are  in  charge  of  the  patient  that  any 
object  coming  in  contact  with  the  patient,  or  with  the  discharges  from  his  body, 
must  be  sterilized.  The  nurse  should  wear  an  apron  made  of  rubber  when  working 
over  a  typhoid  patient.  This  should  be  frequently  washed  with  carbolic  acid  or 
biniodide  of  mercury  solution.  After  washing  or  touching  the  patient,  the  nurse 
should  always  rinse  her  hands  thoroughly  in  a  solution  of  lysol  (1  in  200).  In 
summer  the  windows  should  have  fly-screens.  When  epidemics  are  present, 
drinking-water  and  milk  should  always  be  boiled. 
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Vaccination. — This  method  is  rarely  useful  during  a  case  of  typhoid  fever  in  a 
child,  but  prophylactic  vaccination  by  Wright's  method  should  always  be  used 
for  children  who  are  likely  to  be  exposed  to  the  infection  (see  p.  25). 

Treatment  of  tlie  Attack — Diet. — Milk  and  water  are  the  essentials  during 
the  fever.  In  the  very  acute  and  severe  stages  of  the  disease,  water  may  be 
given  alone  for  twenty-four  hours,  especially  if  there  is  abdominal  distension. 
Infante  may  be  fed  on  whey  or  on  peptonized  milk.  Liquid  custard  is  useful  as  a 
change  from  milk.  If  there  are  many  curds  in  the  stool,  the  milk  must  be  sterilized 
and  diluted,  or  water  substituted  for  a  time.  Each  case  must  be  treated  on  its 
merits  ;  and  if  the  child  has  a  good  appetite,  and  appears  to  digest  the  food  well, 
more  liquid  food  should  be  given,  and  such  things  as  junket  and  bread  jelly  may 
be  added  to  the  diet.  No  solid  food  need  be  given  until  the  temperature  has  been 
normal  for  a  week.  For  constipation  the  best  treatment  is  the  use  of  a  small 
enema  every  morning  or  every  other  morning. 

Antipyretic  measures  are  not  so  necessary  as  in  adults.  Tepid  sponging  of  the 
skin  should  be  used  if  the  temperature  is  over  103°  F.,  but  the  cold  baths  which 
are  so  useful  in  adults  are  unsuitable  for  young  children. 

Intestinal  antiseptics  are  not  of  much  value  in  typhoid.  Calomel  in  doses  of 
Tj  grain  every  four  hours  may  be  used  in  cases  of  obstinate  constipation,  but  should 
not  be  prescribed  as  a  routine.  Benzo-naphthol,  cyllin,  nascent  chlorine,  sul- 
phurous acid,  and  other  antiseptics,  have  not  been  proved  to  influence  favourably 
the  course  of  the  disease. 

The  Treatment  of  Special  Symptoms. — If  haemorrhage  occurs,  absolute  rest  is 
essential,  and  as  little  movement  of  the  patient  should  be  allowed  as  possible.  A 
light  icebag  should  be  placed  on  the  abdomen,  the  food  restricted  for  twelve  hours, 
and  calcium  lactate  in  doses  of  15  grains  should  be  given  every  four  hours. 

In  cases  of  collapse  saline  should  be  given  beneath  the  skin.  For  perforation 
of  the  bowel,  operation  should  be  performed  as  soon  as  the  diagnosis  is  established. 

In  high  fever  with  evidence  of  cardiac  weakness,  such  as  increasing  rapidity  of 
the  pulse  and  weakness  of  the  first  sound  of  the  heart,  brandy  should  be  given. 

The  bacilhiria  of  the  third  week  should  be  treated  by  the  exhibition  of  urotropin 
in  5-grain  doses  three  times  a  day. 


PARATYPHOID  FEVER. 

Within  the  last  ten  years  there  have  been  described  a  large  number  of  cases  of 
a  disease  which  very  closely  resembled  that  due  to  the  B.  typhosus,  but  in  which 
the  blood  fails  to  give  the  agglutinin  reaction  to  that  organism.  In  these  cases 
bacteriological  examination  of  the  blood  and  faeces  reveals  the  absence  of  the  B. 
typhosus,  and  the  presence  of  one  or  other  of  two  closely  related  bacilli,  which 
have  been  named  paratyphosus  A  and  B.  Moreover,  the  blood  of  the  patient 
agglutinates  the  organism  responsible  for  the  disease.  According  to  Lorrain 
Smith,  paratyphosus  B  is  found  in  80  per  cent,  of  the  cases,  and  this  organism 
resembles  B.  coli  in  its  cultural  reactions,  but  does  not  form  indol  in  broth  cultures. 
Paratyphosus  A  resembles  the  typhoid  bacillus  in  its  characters.  The  bacilli 
are  actively  motile,  stain  by  ordinary  aniline  dyes,  but  do  not  retain  the  stain  by 
Gram's  method. 
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Symptomatology. — The  disease  is  not  rare,  and  cases  have  been  described  in 
children.  The  symptoms  are  those  of  a  mild  case  of  typhoid  fever.  The  illness 
begins  with  anorexia,  headache,  and  irregular  fever.  The  tongue  is  moist  and 
coated,  and  labial  herpes  is  common.  The  abdomen  is  distended,  and  constipa- 
tion is  the  rule.  The  splenic  dulness  is  increased,  but  the  spleen  is  not  always 
palpable.  Rose  spots  are  present  in  some  of  the  cases.  Bronchitis  is  common. 
The  temperature  varies  between  102°  and  103°  F.,  and  may  fall  in  two  to  three 
weeks  by  crisis.  Relapses  may  occur.  Complications  sometimes  are  found,  and 
intestinal  hemorrhages  have  been  present  in  5  per  cent,  of  cases.  Perforation 
has  not  been  recorded.     Albuminuria,  nephritis,  and  septic  conditions,  occur. 

Examination  of  the  blood  shows  absence  of  leucocytosis,  and  sometimes 
leucopenia,  just  as  in  typhoid  fever  ;  but  on  performing  the  Widal  test  to  the 
B.  typhosus,  the  patient's  serum  fails  to  show  the  agglutinin  reaction,  while  to 
either  paratyphosus  A  or  B  the  reaction  may  be  positive  even  with  high  dilutions. 

Pathology. — There  have  been  necropsies  in  several  cases,  though  a  fatal  result 
is  rare.  Typical  ulceration  of  Peyer's  patches  is  not  found,  but  a  superficial  ragged 
ulceration  has  been  found  in  the  ileum  just  above  the  ileo-csecal  valve. 

Diagnosis  depends  on  the  agglutinating  reactions  of  the  serum.  If  a  case 
which  is  clinically  a  mild  attack  of  typhoid  fever  fails  to  give  a  positive  Widal 
reaction  to  the  B.  typhosus  after  the  tenth  day  of  the  disease,  paratyphoid  fever 
should  be  suspected,  and  the  serum  should  be  tested  for  paratyphoid  agglutinins, 
and  the  bacilli  recovered  from  the  faeces. 

The  Prognosis  is  good.  About  4  per  cent,  of  the  recorded  cases  have  proved 
fatal. 

The  Treatment  is  exactly  similar  to  that  already  described  for  typhoid  fever. 
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INFLUENZA. 

Influenza  is  an  acute,  highly  infectious  disease.  There  are  two  conditions  to 
which  this  term  has  been  applied  : 

1.  Epidemic  Influenza,  a  pandemic  disease  due  to  the  bacillus  described  by 
Pfeiffer.  It  begins  in  the  East,  and  spreads  over  Europe  with  great  rapidity,  large 
numbers  of  people  being  attacked.  The  rapidity  of  its  spread  is  that  of  the  modern 
methods  of  travel.  After  a  great  pandemic,  sporadic  cases  due  to  the  same  bacillus 
often  occur  for  some  years. 
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2.  Pseudo-Influenza,  or  catarrhal  fever  the  clinical  symptoms  of  which  resemble 
those  of  influenza.  Examination  of  the  nasal  discharge  shows  that  this  may  be 
due  to  various  bacilli,  of  which  the  more  common  are  the  pneumococcus,  the 
Micrococcus  catarrhalis,  and  the  Bacillus  septus.  These  organisms  may  be  present 
in  pure  culture,  or  the  infection  may  be  a  mixed  one. 

The  bacillus  described  by  Pfeiffer  in  1892  was  isolated  from  the  nasal  and 
bronchial  secretion.  It  is  a  very  short,  non-motile  organism  contained  in  enormous 
numbers  in  the  secretions.  It  stains  well  with  Loffler's  methylene  blue.  The 
incubation  period  is  short,  being  under  four  days.  One  attack  does  not  protect 
from  another. 

Symptomatology. — The  onset  of  influenza  is  acute,  and  the  variability  of 
the  symptoms  is  very  great.  In  infants  and  children  they  are  usually  not  so  severe 
as  in  adults.  The  chief  danger  is  the  supervention  of  broncho-pneumonia,  which 
is  of  the  secondary  type  and  is  always  a  dangerous  complication.  The  tempera- 
ture rises  suddenly  to  103°  or  104°  F.  There  are  muscular  pains,  vomiting,  and 
great  prostration.  A  mild  coryza  and  some  slight  redness  of  the  fauces  often 
occur.  As  a  rule  the  fever  subsides  in  two  or  three  days,  but  the  child  is  weak 
and  anaemic  for  some  time  afterwards.  In  uncomplicated  influenza  there  is  no 
leucocytosis.  Such  are  the  usual  symptoms  in  a  mild  case,  but  there  are  distinct 
variations  in  type. 

Nervous  Type. — The  onset  is  abrupt,  with  high  fever  of  fluctuating  character. 
Vomiting,  headache,  and  convulsions,  are  common.  Head  retraction  and  delirium 
may  simulate  meningitis.  These  symptoms  are  generally  toxic,  and  pass  off  in  a 
few  days,  but  in  other  cases  definite  cerebro-spinal  meningitis  occurs,  and  the 
influenza  bacillus  has  been  found  in  the  lumbar  puncture  fluid  on  many  occasions. 
Abscess  of  the  brain  has  been  found  in  fatal  cases.  Not  infrequently  myelitis  may 
develop,  with  resulting  spastic  paraplegia.  In  a  recent  case  in  a  child  the  myelitis 
occurred  fourteen  days  after  the  attack  of  influenza,  and  resulted  in  gross  spastic 
paraplegia,  which  persisted  for  fifteen  months  and  then  gradually  improved.  The 
ultimate  prognosis  in  these  infectious  cases  of  myelitis  is  more  hopeful  than  in  some 
other  forms.  Multiple  neuritis  does  occur  in  children,  but  is  perhaps  not  so  common 
as  in  the  influenza  of  adults. 

Respiratory  Type. — In  this  group,  in  addition  to  the  symptoms  of  the  uncom- 
plicated variety,  there  is  severe  catarrhal  inflammation  of  the  upper  respiratory 
tract,  which  often  spreads  down  the  bronchial  tubes  and  results  in  a  secondary 
broncho-pneumonia.  Severe  coryza  and  pharyngitis,  accompanied  by  a  distressing 
cough,  are  common.  A  very  troublesome  complication,  especially  common  in 
children,  is  otitis  media.  The  temperature  may  persist  for  days  from  this  cause, 
and  does  not  fall  until  the  evacuation  of  the  pus  through  the  drums,  either  spon- 
taneously or  as  the  result  of  puncture.  Swelling  of  the  cervical  glands  is  also 
common.  Broncho-pneumonia  may  follow  in  a  case  of  this  type.  The  infection  is 
probably  a  mixed  one,  the  pneumococcus  being  present  as  well  as  the  influenza 
bacillus.  As  a  rule  these  cases  are  serious  and  resolution  is  prolonged,  the  tem- 
perature falling  by  lysis.     Pleurisy  and  empyema  are  frequent  complications. 

The  Gastro-Enteric  Type  is  common  in  children.  The  onset  is  sudden,  with 
violent  vomiting,  abdominal  pain,  and  profuse  diarrhoea.  The  temperature  is 
raised.  The  spleen  may  be  enlarged.  In  very  young  infants  the  collapse  and 
prostration  may  be  extreme,  and  death  may  occur  in  three  or  four  days,  the  babe 

being  seemingly  overwhelmed  by  the  intensity  of  the  poison. 
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Febrile  Type. — In  this  type  there  may  be  prolonged  fever,  which  may  closely 
simulate  typhoid  fever.  Such  cases  are  often  very  persistent,  and  recovery  may 
only  be  brought  about  by  change  to  a  warmer  climate. 

Pathology. — There  is  no  special  pathology  of  influenza.  The  chief  complica- 
tions in  the  pulmonary  and  nervous  systems  have  been  mentioned.  A  not 
uncommon  pulmonary  complication  is  the  supervention  of  diffuse  bronchiectasis. 
Pericarditis  and  vegetative  endocarditis  are  occasionally  found  after  death,  and  in 
some  cases  the  bacillus  of  Pfeiffer  has  been  cultivated  from  the  blood  during  life. 
Nephritis  is  occasionally  observed. 

Diagnosis. — During  an  epidemic  the  diagnosis  is  easy.  The  profound  prostra- 
tion, out  of  all  proportion  to  the  fever  and  physical  signs  of  disease,  is  a  most 
important  diagnostic  feature.  Bacteriological  examination  of  the  sputum  will 
reveal  the  presence  of  Pfeifler's  bacillus.  In  many  of  the  cases  of  pseudo-influenza 
this  bacillus  is  not  present,  but  other  organisms  are  present  in  the  nasal  and  bron- 
chial secretions,  though  the  clinical  symptoms  may  closely  resemble  those  of  true 
influenza. 

Prognosis. — In  children  the  prognosis  is  as  a  rule  good.  Few  die  except  from 
pulmonary  complications.  In  very  young  infants,  however,  death  may  occur  from 
involvement  of  the  gastro-intestinal  tract.  Convalescence  is  often  prolonged,  and 
unless  the  greatest  care  be  taken  a  relapse  may  follow,  or  a  condition  of  malnutri- 
tion or  chronic  ill-health  may  render  the  child  an  easy  victim  to  some  other  form  of 
acute  disease. 

Treatment. — Children  with  influenza  should  be  isolated  whenever  possible. 
Fumigation  of  the  rooms  with  formalin  vapour  should  be  undertaken  after  an  attack. 
The  nasal  and  bronchial  secretions  should  be  disinfected.  In  every  case  influenza 
should  be  treated  as  a  serious  complaint,  and  the  child  put  to  bed.  A  liquid  diet 
should  be  given  while  the  temperature  is  high,  but  as  soon  as  possible  the  child 
should  be  encouraged  to  eat  a  full  and  generous  diet.  At  the  outset  a  teaspoonful  of 
castor-oil  or  a  grain  of  calomel  should  be  given.  Free  perspiration  should  be  encour- 
aged by  hot  drinks.  For  a  child  of  one  year  old  the  following  mixture  may  be  given  : 
Sodii  salicyl,  2  grains  ;  sodii  citratis,  4  grains  ;  glycerine,  10  minims  ;  aq.  anethi, 
ad  3i.  ;  every  four  hours.  A  high  temperature  should  be  treated  by  tepid 
sponging.  For  delirium  and  restlessness  an  ice-cap  may  be  tried,  and  small  doses 
of  phenacetin  (1  grain)  every  four  hours  are  useful.  Severe  vomiting  should  be 
treated  by  giving  small  doses  of  iced  champagne  by  the  mouth,  or  an  enema  con- 
taining 7  grains  of  potassium  bromide.  In  children  over  three  years  of  age  tannate 
of  quinine  may  be  given — 1  to  2  grains  in  hot  milk  three  times  a  day.  Cardiac 
complications,  such  as  feeble  pulse  and  dilatation  of  the  heart,  must  be  carefully 
watched  for,  and  brandy  given.  In  urgent  cases,  -,,-j-g-  grain  of  strychnine  may  be 
given  as  a  hypodermic  injection  to  a  child  one  year  old.  Pneumonia  must  be  treated 
on  the  usual  lines.  Persistence  of  bronchitis,  with  a  tendency  to  dilatation  of  the 
tubes,  must  be  met  by  creosote  inhalations  and  the  exhibition  of  cod-liver-oil 
internally.  A  change  to  a  warmer  climate  is  often  of  great  value  in  such  cases. 
The  child  must  be  carefully  nursed  for  some  time,  and  care  should  be  taken  to  avoid 
chill.  After  the  attack  is  over  it  is  a  good  plan  to  move  the  child  to  another  part 
of  the  house,  as  reinfection  may  take  place  from  the  sick-room. 
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SEPTICEMIA  AND  PYEMIA. 

The  septic  infections  of  children  may  be  divided  into  three  groups.  They  all 
result  from  the  entrance  of  micro-organisms  or  their  poisons  into  the  system  through 
a  breach  in  the  cutaneous  and  mucous  surfaces  of  the  body.  The  three  different 
results  which  follow  the  entrance  of  bacteria  into  a  wound  are  not  uncommonly 
combined  in  a  particular  case,  but  it  is  convenient  to  study  them  separately. 

The  first  is  saprasmia,  or  septic  intoxication.  In  this  the  bacteria  themselves 
remain  localized  to  the  wound,  but  their  poisonous  products  or  toxins  gain  entrance 
to  the  blood-stream.  Provided  the  dose  of  poison  absorbed  from  the  wound  is  not 
a  fatal  one,  it  is  gradually  neutralized  and  eliminated  from  the  body.  As  the 
poisons  in  the  blood  can  only  become  increased  by  absorption  of  fresh  supplies 
from  the  original  wound,  it  follows  that,  if  the  body  is  able  to  deal  with  the  amount 
of  poison  already  in  the  blood-stream,  removal  of  the  micro-organisms  from  the 
wound  will  produce  a  cure  of  the  disease. 

In  the  second  form  of  septic  disease,  septicaemia,  or  septic  infection,  we  have 
the  actual  entrance  of  the  living  micro-organisms  themselves  into  the  blood-stream, 
where  they  grow  and  multiply.  In  this  form  of  disease  the  poisons  are  being  pro- 
duced by  the  bacteria  themselves  in  the  blood-stream,  and  consequently  removal 
of  the  organisms  from  the  original  wound  of  entry  will  not  bring  about  a  cure. 

In  pyaemia  the  living  organisms  are  again  in  the  blood-stream,  but,  in  addition, 
abscesses  are  formed  in  the  various  organs  of  the  body.  The  usual  way  in  which 
these  abscesses  are  brought  about  is  by  the  formation  of  septic  emboli.  The  wall 
of  a  vein  near  to  the  original  wound  becomes  injured  by  the  micro-organisms  or 
their  poisons.  In  consequence  a  clot  forms  in  the  vein,  this  clot  becomes  infected 
by  the  pyogenic  cocci,  and  is  softened  and  broken  down.  Portions  of  the  softened 
clot  become  dislodged,  and  the  mass  of  blood-clot  and  organisms  are  swept  away 
to  the  lungs,  where  they  are  arrested  in  the  terminal  branches  of  the  pulmonary 
artery.  Lodging  in  this  small  vessel,  usually  where  it  bifurcates,  the  organisms 
in  the  septic  embolus  grow  and  multiply.  Inflammatory  changes  take  place 
around  the  blocked  vessel,  polymorphonuclear  leucocytes  infiltrate  the  surrounding 
tissues  which  are  killed  and  subsequently  liquefied,  and  the  result  is  the  forma- 
tion of  a  small  abscess. 

It  is  clear,  however,  that  the  dislodgement  of  septic  emboli  from  septic  thrombi 
in  veins  in  the  neighbourhood  of  the  wound  will  only  account  for  the  occurrence 
of  secondary  abscesses  in  the  lungs.  In  pyaemia,  however,  the  abscesses  are  found 
in  all  parts  of  the  body,  and  must  clearly  have  been  due  to  some  process  occurring 
within  the  systemic  arteries. 

Several  explanations  have  been  given  : 

|1.  It  has  been  supposed  that  in  the  neighbourhood  of  the  secondary  abscesses 
in  the  lungs  thrombosis  occurs  in  the  radicles  of  the  pulmonary  veins.  These  clots 
become  infected,  and  portions  of  them  become  dislodged  and  pass  to  the  left 
ventricle  and  so  to  the  systemic  arteries,  and,  being  carried  to  various  parts  of  the 
body,  result  in  the  formation  of  multiple  abscesses  in  the  organs. 

2.  Whilst  it  is  not  possible  for  portions  of  infected  clot  to  pass  through  the 
pulmonary  capillaries,  the  organisms  themselves  can  do  so,  and  are  found  in  the 
arterial  blood-stream.     It  has  been  thought  that  colonies  of  micro-organisms  may 


1070  DISEASES  OF  CHILDREN 

collect  in  the  arteries,  and  by  the  aggregation  of  red  blood-cells  and  leucocytes 
a  particle  might  be  formed  in  the  arteries  themselves,  sufficiently  large  to  occlude 
one  of  the  smaller  systemic  capillaries.  A  more  probable  method,  by  which  the 
cocci  circulating  in  the  arteries  may  produce  pyaemic  abscesses,  is  that  the  organisms 
become  attached  to  the  endothelial  cells  lining  the  wall  of  a  capillary,  and  growing 
there  ultimately  occlude  the  lumen  of  the  vessel. 

3.  In  view  of  the  fact  that  in  certain  forms  of  pyaemia  abscesses  are  liable  to 
form  in  special  structures  only,  such  as  the  joints,  it  would  seem  that  in  certain 
cases  the  cocci  may  display  a  selective  affinity  for  certain  structures  which  provide 
a  more  suitable  nidus  for  their  growth  than  other  parts  of  the  body.  Such  selective 
affinity  may  be  due  to  the  nature  of  the  structures  concerned,  or  may  be  determined 
by  injury. 

4.  It  has  been  pointed  out  that  systemic  abscesses  are  more  frequently  found 
in  the  kidneys  than  in  other  organs  of  the  body.  Recently  it  has  been  shown 
that  the  kidneys  play  a  very  large  part  in  the  excretion  of  living  organisms  from 
the  body.  The  bacilluria  of  the  third  week  of  typhoid  fever  is  a  well-known 
example.  It  is  therefore  possible  that  the  organisms  may  pass  into  the  urinary 
tubules  from  the  blood-stream,  and,  finding  there  suitable  conditions  for  growth, 
may  multiply,  and  form  a  small  abscess.  The  excretory  activity  of  the  kidneys 
for  living  organisms  may  thus  be  the  reason  why  abscesses  are  so  frequently  found 
in  these  organs.  The  same  view  will  probably  account  for  the  occurrence  of 
abscesses  in  the  parotid,  and  it  may  well  be  that  the  multiple  cutaneous  abscesses, 
so  often  seen  in  wasted  children,  are  the  result  of  the  excretory  activity  of  the 
sudoriferous  and  sebaceous  glands. 

In  portal  pyfemia,  a  not  uncommon  form  in  new-born  babies  as  the  result  of 
umbilical  infection,  the  umbilical  veins  become  thrombosed,  and  portions  of  clot, 
becoming  detached,  pass  to  the  liver  and  lungs.  In  another  condition,  portal 
phlebitis,  the  suppuration  takes  place  into  the  walls  of  the  vein,  the  cavity  of 
which  becomes  converted  into  a  sac  containing  pus.  This  also  is  sometimes  seen 
in  the  umbilical  sepsis  of  newly-born  children. 

The  Acute  Septic  Diseases  of  the  New-Born. — In  the  new-bom  child  any  of  the 
three  varieties  of  infection  above  described  may  occur.  In  some  there  is  only  a 
localized  external  inflammation  ;  in  others,  a  true  septicaemia  without  any  large 
local  lesion  ;  in  others,  multiple  abscesses  may  form  in  the  viscera,  joints  or  tissues — 
a  true  pyaemia.  The  organisms  concerned  are  streptococci  and  staphylococci ;  more 
rarely,  other  pyogenic  organisms  are  found. 

In  four-fifths  of  the  cases  the  point  of  entrance  is  the  umbilical  wound.  Bottle- 
fed  infants  are  more  frequently  attacked  than  breast-fed  babies,  as  they  do  not 
receive  the  protective  substances  which  have  been  shown  to  occur  in  the  mother's 
milk.  Weak  and  poorly-developed  children  are  more  liable  to  septic  infection 
than  well-nourished  babies,  while  premature  children  are  especially  predisposed  to 
succumb  to  an  infection  owing  to  delay  in  the  closure  of  the  umbilical  vessels. 

Infections  of  the  Cord. — Instead  of  drying  up  in  four  or  five  days,  the  cord 
may  soften  and  putrefy  ;  this  is  due  to  want  of  cleanliness  on  the  part  of  the 
child's  attendants,  which  permits  septic  organisms  to  reach  the  cord.  As  the  cord 
is  in  close  proximity  to  the  fresh  umbilical  wound,  a  form  of  true  sapraemia  may 
be  thus  induced.  The  cord  should,  however,  never  be  pulled  off,  as  the  putre- 
faction can  be  rapidly  controlled  by  powdering  with  iodoform,  after  which  the 
cord  will  dry  up  and  separate  satisfactorily. 


INFECTIOUS  DISEASES  1077 

Infections  of  the  Umbilical  Wound. — 1.  Acute  Umbilical  Cellulitis  (Omphalitis). — 
la  rare  cases  shortly  after  separation  of  the  cord  there  occurs  reddening  and 
oedema  of  the  skin  around  the  navel,  which  quickly  spread  over  the  abdomen  and 
down  towards  the  pubes.  Sero-purulent  or  haemorrhagic  discharge  takes  place 
from  the  navel.  Pyrexia,  abdominal  distension,  and  loss  of  appetite,  generally 
occur.  Sometimes  abscesses  form,  and  occasionally  gangrene  and  peritonitis  lead 
to  a  fatal  termination.  Treatment  consists  in  the  use  of  fomentations  and  the 
opening  of  abscesses  when  present. 

2.  Acute  Umbilical  Arteritis. — The  extension  of  septic  material  from  the 
umbilicus  may  take  a  course  along  the  umbilical  arteries,  the  vessels  may  contain 
septic  thrombi,  and  the  pus  may  spread  along  the  course  of  the  arteries  to  the 
bladder.  Occasionally  there  ensues  a  general  pyaemia  with  pus  in  the  joints, 
kidneys,  and  bones. 

The  diagnosis  is  not  easy  in  the  early  stages,  nothing  but  a  little  thin  pus  exuding 
from  the  navel,  but  sooner  or  later  grave  symptoms  of  septic  poisoning  set  in. 

3.  Acute  Umbilical  Phlebitis. — This  affects  the  umbilical  vein,  which  becomes 
thrombosed  and  may  contain  pus.  The  liver  shows  acute  inflammation  and  often 
multiple  abscesses.  Peritonitis  and  septic  broncho-pneumonia  are  common.  The 
spleen  is  enlarged  and  soft,  and  embolic  foci  are  found  in  the  kidneys.  The  diagnosis 
of  phlebitis  is  usually  made  clear  by  the  onset  of  jaundice,  which  increases  and  may 
become  very  marked.  In  premature  children  this  illness  may  give  rise  to  very 
sudden  collapse,  while  in  stronger  children  high  fever,  with  vomiting  and  diarrhoea 
and  frequently  cerebral  symptoms,  supervene.  The  diagnosis  has  to  be  made 
from  acute  gastro-enteritis,  pneumonia,  and  meningeal  haemorrhage.  Umbilical 
phlebitis  is  nearly  always  fatal,  but  when  the  artery  is  attacked,  patients 
occasionally  recover.  Erysipelas  of  the  umbilicus  is  referred  to  in  the  article  on 
Erysipelas. 

General  Treatment. — These  diseases  should  be  prevented  by  careful  attention 
to  the  umbilicus  at  the  time  of  separation  of  the  cord.  Once  the  condition  has 
set  in,  antiseptic  dressings  must  be  applied  to  the  umbilicus,  stimulants  and  saline 
injections  must  be  given  in  collapse,  and  bromide  and  chloral  by  the  rectum  if 
convulsions  occur  (see  Chapter  I,  Diseases  of  the  New- Born). 

Septicaemia  and  Pyaemia  in  Older  Children. — The  usual  conditions  found  in  older 
children  are — 

1.  An  infected  wound  such  as  an  infected  compound  fracture. 

2.  Acute  disease  of  the  middle  ear  is  a  common  cause  of  both  septicaemia  and 
pyaemia  in  children. 

3.  Acute  septic  epiphysitis  and  osteomyelitis.  This  is  a  very  frequent  cause 
in  children.  Thrombosis  of  the  veins,  with  subsequent  septic  disintegration  of 
the  clot,  is  especially  liable  to  occur  in  acute  diseases  of  bone,  because  the  veins  are 
enclosed  in  bony  canals  and  do  not  collapse  with  pressure  in  the  same  way  as  veins 
in  other  situations. 

I.  In  infective  endocarditis  there  is  always  a  condition  of  general  septicaemia. 
These  conditions  are  fully  dealt  with  under  their  respective  headings. 
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ERYSIPELAS. 

Erysipelas  is  an  acute  infectious  disease,  due  to  the  Streptococcus  pyogenes. 
The  term  is  applied  to  an  inflammation  of  the  skin,  the  infection  being  confined 
to  the  lymphatic  spaces  just  below  the  epidermis  ;  it  is  usually  unaccompanied 
by  any  great  swelling  of  the  tissues,  except  in  such  situations  as  the  eyelids,  scrotum, 
or  larynx.  The  affected  skin  is  of  an  intense  red  colour,  and  there  is  a  well-defined 
edge,  which  is  slightly  raised  above  the  surrounding  healthy  skin.  In  addition 
petechial  haemorrhages  may  occur  into  the  inflamed  area  of  skin.  The  disease 
spreads  rapidly,  usually  by  continuity,  and  large  areas  of  skin  may  be  thus  involved. 

Symptoms. — The  incubation  is  variable,  from  three  to  seven  days.  One  attack 
does  not  protect  from  another  ;  in  fact,  it  increases  the  liability  to  a  second 
attack. 

Erysipelas  in  infancy  may  be  divided  into  erysipelas  neonatorum  and  erysipelas 
of  infants.  Erysipelas  neonatorum  is  a  very  fatal  disease.  It  is  often  umbilical  in 
origin,  the  streptococcus  entering  the  tissues  through  the  umbilical  slough.  Local 
redness  rapidly  spreads  over  the  abdomen,  and,  in  some  cases,  into  the  limbs.  The 
temperature  is  high  (103°  to  105°  F.)  and  the  constitutional  symptoms  severe. 
The  disease  is  often  ushered  in  by  a  convulsion.  Sloughing  of  the  skin  around  the 
umbilicus  may  occur  ;  infection  of  the  umbilical  vein  is  common,  leading  to  multiple 
abscesses  in  the  liver,  and  in  many  cases  peritonitis  follows.  In  other  cases  the 
point  of  entry  is  an  abrasion  in  the  napkin  area.  These  cases  are  not  so  fatal  as 
those  of  umbilical  origin. 

Vaccination  is  responsible  for  a  few  cases.  The  streptococcus  may  be  invac- 
cinated,  and  the  disease  will  then  start  on  the  third  day,  or  it  may  be  accidentally 
introduced  at  some  subsequent  period. 

Treatment. — Prophylaxis  is  of  the  utmost  importance.  Cleanliness  in  dressing 
the  umbilicus  and  frequent  cleansing  of  the  buttocks  are  important.  If  the  mother 
has  any  symptoms  of  puerperal  fever,  the  child  should  be  taken  from  her  and 
fed  with  the  bottle.  Infants  nursed  by  mothers  with  puerperal  sepsis  may 
develop  erysipelas.  A  suitable  food  must  be  found  for  the  child,  and  small  doses 
of  brandy  may  be  required  to  maintain  its  strength.  Locally  ichthyol  ointment, 
10  per  cent,  in  lanoline,  may  be  used.  If  there  is  any  tendency  to  sloughing 
around  the  umbilicus,  5  per  cent,  peroxide  of  hydrogen  should  be  syringed  frequently 
into  the  wound. 

Erysipelas  in  infants  is  not  so  fatal  a  complaint  as  when  it  occurs  in  the  first 
two  months  of  life.  There  is  usually  a  definite  point  of  entry.  Occasionally  it 
follows  the  operation  for  circumcision.  The  temperature  is  raised  and  the  inflam- 
mation of  the  skin  is  very  similar  to  that  seen  in  adults.  Owing  to  the  more  delicate 
structure  of  the  infant's  skin,  haemorrhages  often  occur.  After  four  or  five  days 
the  temperature  falls,  the  redness  and  swelling  diminish,  and  a  brown  scaly  desqua- 
mation of  the  skin  takes  place. 

Pathology. — Sections  of  the  inflamed  skin  show  that  the  cocci  lie  chiefly  in 
the  lymph  spaces  just  below  the  skin,  and  are  most  abundant  in  the  zone  of  spread- 
ing inflammation.  The  tissues  are  swollen  with  serous  fluid,  in  which  pus  cells 
are  present.  Generally  the  spleen  is  enlarged,  and  is  soft  and  dark  red  in  colour. 
Parenchymatous  changes  may  be  found  in  the  kidneys  and  liver. 
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Diagnosis  is  usually  easy.  The  raised  temperature  is  associated  with  the 
inflamed  area  of  skin  with  its  definite,  raised  spreading  edge. 

Prognosis  is  very  grave  in  the  first  three  months  of  life,  and  when  the  navel 
is  the  point  of  entry,  the  disease  is  almost  uniformly  fatal.  In  later  infancy  and 
childhood  recovery  is  the  rule,  even  in  those  cases  in  which  a  large  area  of  skin  is 
affected. 

Treatment  must  be  local  and  general.  The  best  local  applications  are  gauze 
fomentations  wrung  out  of  hot  1  in  60  carbolic  lotion.  Ichthyol,  10  per  cent,  in 
lanoline,  may  be  used.  If  the  disease  shows  a  tendency  to  spread,  the  healthy  skin 
should  be  painted  with  a  strong  solution  of  nitrate  of  silver  or  with  the  liniment, 
iodi  one  inch  from  the  inflamed  surface.  The  object  of  this  is  to  excite  a  leucocy- 
tosis,  which  will  destroy  the  organisms  as  they  reach  this  zone.  For  the  high 
fever  the  patient  may  be  sponged  with  tepid  water,  or  antipyrin  (3  grains)  may  be 
given  to  a  child  of  four  years  old.  Small  doses  of  iron  and  quinine  are  valuable  as 
tonics  after  the  attack. 

OTITIS  MEDIA  AND  ITS  RESULTS. 

Acute  inflammation  of  the  middle  ear  is  a  very  frequent  affection  in  infancy 
and  childhood.  It  is  one  of  the  commonest  causes  of  obscure  pyrexia  in  children. 
The  middle  ear  consists  of  the  tympanic  cavity  and  its  contents,  the  mastoid 
antrum,  the  mastoid  cells,  and  the  Eustachian  tube.  The  upper  part  of  the  tym- 
panic cavity  is  called  the  "  attic."  From  the  attic  the  aditus  leads  to  the  mastoid 
antrum  and  cells.  At  birth  the  tympanic  cavity  is  lined  by  embryonic  mucous 
membrane,  and  is  filled  with  a  jelly-like  substance.  This  soon  becomes  absorbed. 
The  Eustachian  tube  is  wider  and  more  patent  than  in  the  adult.  The  petro- 
squamous suture,  which  crosses  the  roof  of  the  tympanum,  is  patent  in  infancy. 
Through  this  suture  vessels  pass  from  the  dura  mater  to  the  tympanum,  and  there 
is  thus  free  communication  between  the  lymphatics  of  the  middle  ear  and  those  of 
the  middle  fossa  of  the  cranium.  Infection  of  the  middle  ear  through  the  Eus- 
tachian tube  is  therefore  more  easy  than  in  adults,  while  the  communication  with 
the  brain  makes  the  cerebral  complications  of  otitis  media  more  common  in  infants. 

^Etiology. — The  usual  path  of  infection  in  otitis  media  is  through  the 
Eustachian  tube,  and  the  disease  is  generally  preceded  by  an  infective  process 
m  the  naso-pharynx. 

The  most  frequent  causes  are. 

1.  An  acute  post-nasal  catarrh,  especially  if  associated  with  adenoids. 

2.  Acute  specific  fevers,  such  as  measles,  scarlet  fever,  hooping-cough,  typhoid, 
smallpox,  diphtheria,  influenza,  and  pneumonia. 

3.  The  entrance  of  fluid  through  the  Eustachian  tube  in  nasal  douching  or 
bathing.    Fluid  may  also  be  forced  up  the  tube  during  coughing  or  vomiting. 

Rarely  the  middle  ear  may  become  infected  in  other  ways.  Occasionally  the 
inflammation  in  cerebro-spinal  meningitis  may  spread  outwards  into  the  ear. 
Direct  wounds  of  the  tympanic  membrane  may  be  produced  by  the  insertion  of  a 
foreign  body,  and  may  infect  the  middle  ear.  Lastly,  suppurative  otitis  media 
may  be  a  part  of  a  general  pysemia. 

The  actual  cause  of  the  inflammation  is  microbic.    Usually  staphylococci  are 
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present,    but    pneumococci    and    streptococci    are   common,    and    other    micro- 
organisms have  been  frequently  observed. 

Symptoms. — The  onset  of  acute  otitis  media  is  sudden.  In  infants  and  young 
children  earache  is  always  a  symptom  of  middle-ear  inflammation.  Usually  there 
is  pyrexia,  which  may  be  extreme.  In  tiny  babies  there  is  continual  crying  and 
restlessness,  and  their  hands  are  constantly  put  up  to  their  heads.  The  child  cannot 
lie  on  the  affected  side.  Sometimes  there  is  marked  tenderness  of  the  affected 
ear,  and  the  baby  cannot  bear  to  have  it  touched  ;  but  in  many  cases  in  infants 
pain  and  tenderness  are  not  marked.  In  severe  cases  there  may  be  convulsions, 
head-retraction,  and  vomiting,  symptoms  which  closely  simulate  acute  meningitis. 
In  other  cases  the  symptoms  may  be  gastro-intestinal  in  character,  marked  dulness 
and  apathy,  with  occasional  vomiting,  and  more  or  less  diarrhoea  and  wasting  may 
be  the  main  features.  In  all  cases  of  obscure  pyrexia,  without  evidence  of  disease 
sufficient  to  account  for  it,  the  tympanic  membranes  should  be  examined. 
Generally  the  membrane  is  red  and  bulging,  but  in  infants  the  drum  may  look 
almost  normal,  yet  pus  may  exist  in  the  middle  ear,  and  produce  the  most 
alarming  cerebral  symptoms,  which  disappear  on  incision  of  the  drum  and  escape 
of  the  pus. 

In  older  children  the  symptoms  are  much  more  characteristic.  Earache  is 
present,  accompanied  by  deafness  and  pyrexia.  Pain  is  usually  sharp  and  par- 
oxysmal, and  may  radiate  up  the  side  of  the  head  and  downwards  into  the  neck. 
The  pain  is  usually  worse  at  night,  and  often  prevents  the  child  from  sleeping.  The 
temperature  varies  from  100°  to  103°  F.,  and  severe  headache,  restlessness,  and 
delirium  often  occur.  One  ear  only  may  be  affected,  but  as  a  rule  in  children  both 
ears  are  involved.  The  appearance  of  the  tympanic  membrane  varies  very  much. 
In  infants,  as  has  been  stated,  the  membrane  may  be  nearly  normal  in  appearance 
in  certain  cases,  but  as  a  rule  rapidly  becomes  congested,  and  vessels  may  be 
seen  radiating  over  the  drum.  Later  on  the  membrane  becomes  a  dull  red,  and 
bulges  into  the  external  auditory  meatus.  If  recovery  is  going  to  take  place 
without  perforation,  the  red  colour  gradually  subsides,  and  the  membrane  is  left 
dull  and  lustreless.  If,  however,  perforation  is  imminent,  a  yellow  spot  is  fre- 
quently seen  upon  the  membrane  at  the  point  when  the  bulging  is  most  marked, 
and  sooner  or  later  a  purulent  discharge  appears  at  the  external  auditory  meatus. 
The  course  of  acute  inflammation  of  the  middle  ear  is  rapid  ;  the  condition  either 
subsides  or  passes  on  to  acute  suppuration  with  perforation  of  the  membrane  in 
five  or  six  days.  After  perforation  has  taken  place,  the  intense  pain  disappears, 
and  the  pyrexia  subsides,  though  not  always  immediately.  The  complications  of 
acute  suppuration  in  the  middle  ear  are  rare.  Mastoid  disease  is  very  uncommon 
unless  the  membrane  has  perforated  ;  if,  however,  pain  and  pyrexia  continue  when 
there  is  a  free  purulent  discharge  from  the  external  ear,  it  usually  means  that  the 
inflammation  has  extended  to  the  mastoid  or  to  the  cranial  cavity. 

Meningitis  also  is  a  very  rare  complication  of  acute  otitis  media,  and  when 
it  does  occur  it  is  usually  infants  that  are  affected.  Occasionally  some  paresis 
of  the  limbs  is  present,  when  the  tension  in  the  tympanic  cavity  is  greatest ;  but  it 
usually  passes  off  after  perforation  of  the  drum,  and  is  completely  recovered  from. 

The  Diagnosis  has  to  be  made  from  meningitis,  and  usually  this  is  somewhat 
difficult  in  children.  The  appearance  of  the  membrane  and  the  absence  of  any 
changes  in  the  cerebro-spinal  fluid  should,  however,  make  the  condition  clear.    It 
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is  important,  especially  in  infants,  not  to  mistake  pulmonary  and  gastro-intestinal 
symptoms  for  the  primary  disease  in  the  middle  ear. 

Prognosis. — In  acute  otitis  media  recovery  is  usually  complete  as  regards 
hearing,  and  the  inflammation  may  completely  subside.  If  adenoids  are  present, 
it  is  probable  that  relapses  will  take  place,  that  the  drum  will  become  perforated, 
and  that  eventually  a  condition  of  chronic  middle-ear  suppuration  will  ensue.  If 
the  acute  otitis  media  is  a  complication  of  one  of  the  acute  specific  fevers,  the 
prognosis  is  not  so  good,  because  perforation  of  the  drum  and  chronic  suppuration 
frequently  result. 

Treatment. — If  there  is  much  pain  and  fever,  the  child  must  be  put  to  bed, 
a  liquid  diet  given,  and  the  bowels  opened  with  calomel.  The  ears  should  not 
be  syringed,  nor  must  inflation  of  the  Eustachian  tubes  be  practised.  A  nasal 
douche  should  not  be  used,  for  all  these  measures  may  result  in  forcing  the 
inflammatory  material  in  the  middle  ear  into  the  mastoid  antrum.  If  adenoids 
are  present,  they  should  be  removed  after  the  acute  attack  has  subsided.  Par- 
acentesis or  incision  of  the  tympanic  membrane  may  be  urgently  called  for  if 
there  are  any  cerebral  symptoms,  such  as  drowsiness,  vomiting,  head  retraction, 
or  convulsions.  It  should  certainly  be  performed  without  delay  if  the  patient  is 
an  infant,  or  is  suffering  from  an  acute  specific  fever.  An  inspection  of  the 
tympanic  membrane  will  generally  give  some  indication  as  to  whether  paracentesis 
is  necessary,  but  it  must  never  be  forgotten  that  in  infants  pus  may  be  present 
in  the  middle  ear  with  a  drum  of  nearly  normal  appearance.  In  all  cases  of 
doubt  it  is  better  to  perform  this  slight  operation. 

Chronic  Middle-Ear  Suppuration. — This  is  the  result  of  acute  suppuration  of 
the  middle  ear,  and  is  due  to  neglect  of  treatment,  so  that  the  tympanum  becomes 
infected  by  other  micro-organisms,  or  more  commonly  the  perforation  is  placed 
in  such  a  situation  that  there  is  insufficient  drainage.  Unhealthy  surroundings, 
anaemia,  and  rickets,  will  also  tend  to  prolong  the  disease  ;  while  local  conditions 
in  the  ear,  such  as  the  presence  of  adenoids,  the  formation  of  aural  polypi,  or  wide- 
spread destruction  of  the  tympanic  membrane,  will  also  tend  to  make  the  disease 
become  chronic. 

Symptoms. — After  the  acute  stage  of  otitis  media  has  passed  away,  the  treat- 
ment of  the  discharge  from  the  ear  is  very  frequently  neglected  ;  the  deafness, 
especially  when  only  one  side  is  affected,  is  not  troublesome,  and  the  discharge 
may  go  on  for  years  without  producing  any  urgent  symptoms.  In  many  cases 
the  aural  affection  may  be  entirely  forgotten  until  the  patient  is  seized  with  some 
intracranial  complications  or  with  septic  thrombosis  of  the  lateral  sinus.  The 
changes  which  take  place  in  the  tympanic  cavity  are  important.  Very  often  caries 
of  the  ossicles  results,  and  in  some  cases  chronic  suppuration  occurs  in  the  region 
of  the  attic,  when  the  upper  and  posterior  part  of  the  tympanic  membrane  is 
perforated.  Disease  of  the  bony  walls  of  the  tympanic  cavity  is  common,  and 
granulations  or  polypi  spring  from  the  diseased  structures.  Polypi  may  grow  to 
a  large  size,  and  even  protrude  through  the  external  auditory  meatus.  They  are 
usually  a  sign  that  caries  of  the  walls  of  the  tympanum  are  present,  and  frequently 
that  mastoid  disease  exists. 

Complications. — The  chief  complications  of  chronic  middle-ear  suppuration  are 
as  follows : 
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1.  Acute  Inflammation  of  the  Mastoid  Process. — In  an  infant  the  mastoid  is 
rudimentary,  and  is  in  consequence  not  so  frequently  affected  as  in  older  children. 
The  pus,  too,  often  forces  its  way  through  the  squamo-mastoid  suture.  The 
symptoms  of  acute  mastoiditis  vary  according  to  the  virulence  of  the  infection. 
As  a  rule  there  is  a  history  of  a  well-marked  suppuration  in  the  middle  ear  of  several 
weeks'  duration,  and,  in  spite  of  free  drainage,  pain  is  experienced  over  the  mastoid 
process,  and  pyrexia  continues.  On  examination  the  auricle  is  displaced  down- 
wards, and  projects  away  from  the  head  in  a  downward  and  forward  direction. 
Palpation  over  the  mastoid  elicits  tenderness,  and  there  is  as  a  rule  discharge  of 
pus  from  the  middle  ear.  The  proper  treatment  is  to  open  and  drain  the  mastoid 
process. 

2.  Chronic  Disease  of  the  Mastoid  Process. — This  may  exist  for  a  long  time 
without  producing  any  other  symptoms  than  some  headache,  dizziness,  or  neuralgia, 
provided  that  the  drainage  from  the  mastoid  process  into  the  external  meatus  is 
free.  The  temperature  remains  normal  provided  there  is  no  retention  of  pus. 
In  cases  where  a  chronic  otorrhcea  does  not  clear  up  in  spite  of  careful  treatment, 
chronic  disease  of  the  mastoid  should  always  be  suspected.  In  these  cases  it  is 
better  to  do  what  is  known  as  the  "  complete  mastoid  operation,"  the  tympanum, 
the  attic,  the  antrum  and  mastoid  process,  being  converted  into  one  large  cavity, 
which  drains  into  the  external  auditory  meatus. 

3.  Facial  Paralysis. — This  is  a  not  uncommon  complication  of  chronic  mastoid 
disease,  and  is  due  to  caries  of  the  bony  canal  containing  the  nerve.  It  may  also 
be  due  to  injury  during  the  course  of  operation.  When  it  is  due  to  acute  middle- 
ear  suppuration  prognosis  is  hopeful,  and  the  facial  paralysis  will  disappear  on 
relief  of  the  tension.  When,  however,  it  is  due  to  caries  of  the  Fallopian  canal,  to 
tuberculous  disease,  or  to  injury  during  an  operation,  prognosis  is  very  unfavourable, 
and  permanent  facial  paralysis  ensues. 

4.  Intracranial  Abscess. — In  cases  of  chronic  disease  of  the  middle  ear  which 
is  left  untreated,  the  septic  process  often  spreads  in  a  quite  gradual  and  insidious 
manner  into  the  cranial  cavity.     Three  main  varieties  of  intracranial  abscess  occur  : 

First,  extradural  abscess.  In  this  the  collection  of  pus  lies  between  the  dura 
mater  and  the  bone,  generally  in  the  middle  fossa  of  the  skull  above  the  tympanum. 
Sometimes  there  may  be  no  symptoms  of  extradural  abscess,  and  it  may  be  only 
discovered  while  doing  a  complete  mastoid  operation.  As  a  rule,  however,  there 
is  a  severe  and  persistent  headache,  and  a  suggestive  sign  is  the  discharge  of 
a  large  quantity  of  pus  from  the  external  meatus,  the  extradural  abscess 
draining  directly  outwards.      The  abscess  must  be  opened  and  drained. 

Secondly,  temporo- sphenoidal  abscess.  The  symptoms  of  abscess  of  the  brain 
may  be  divided  into  an  initial  stage,  where  there  is  headache,  pyrexia,  and 
vomiting  ;  then  there  is  a  stage  of  latency,  during  which  time  the  patient  may  have 
headache  and  be  out  of  health,  but  able  to  get  about  and  do  his  work  for  a  variable 
time,  lasting  from  a  few  days  to  several  months.  Then,  more  or  less  suddenly, 
symptoms  of  intracranial  pressure  occur.  These  are  headache,  vomiting,  and  optic 
neuritis,  a  subnormal  temperature,  and  a  slow  full  pulse,  between  50  and  60  beats 
per  minute.  Very  often  there  is  a  marked  change  in  the  mental  condition  of  the 
patient,  who  becomes  dull,  slow,  and  increasingly  drowsy.  In  cases  of  temporo- 
sphenoidal  abscess  there  may  be  paresis  of  the  opposite  side  of  the  body,  and  if 
situated  on  the  left  side,  aphasia.  In  cases  of  cerebellar  abscess  ataxia,  facial 
paralysis,  and  weakness  of  the  muscles,  are  frequently  seen  on  the  side  homolateral 
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to  the  abscess.     If  the  abscess  is  not  opened,  death  sooner  or  later  occurs  from  pres- 
sure on  the  respiratory  centres,  the  occurrence  of  meningitis,  or  general  septicaemia. 

5.  Meningitis  is  a  comparatively  rare  complication  of  acute  otitis  media,  and 
then  occurs  only  in  infants.  It  is  usually  a  sequel  of  chronic  disease  of  the  middle 
ear  or  mastoid  process.  The  chief  symptoms  suggestive  of  meningitis  in  a  case 
of  chronic  otitis  media  are  restlessness,  mental  irritability,  pyrexia,  and  headache. 
The  symptoms  often  come  on  gradually,  and  the  mental  changes  are  the 
first  noticed.  Vomiting  and  dizziness  occur,  and  irregular  fits  and  twitching 
of  the  limbs  are  common.  Optic  neuritis  is  not  often  found,  owing  to  the  rapid 
course  of  the  disease.  The  headaches  increase,  and  the  patient  generally  screams 
with  pain.  The  pulse  is  usually  rapid  and  irregular,  the  patient  soon  falls  into  a 
state  of  complete  unconsciousness,  and  dies  in  the  course  of  a  few  days. 

6.  Septic  Thrombosis  of  the  Lateral  Sinus. — If  the  floor  of  the  tympanic  cavity 
becomes  carious,  the  jugular  vein,  which  lies  just  below  it,  may  become  thrombosed. 
In  chronic  mastoid  disease  the  infection  will  spread  to  the  lateral  sinus,  which  lies 
on  its  inner  surface.  Involvement  of  the  sinus  is  usually  a  gradual  process  :  the 
wall  of  the  sinus  gradually  becomes  inflamed,  and  thrombosis  takes  place  within  it. 
The  thrombus  itself  is  then  invaded  by  micro-organisms,  and  softens,  so  that 
portions  break  away  and  are  discharged  into  the  jugular  vein.  As  a  rule  this 
produces  recurring  rigors  and  an  irregular  temperature,  but  the  patient's 
mental  condition  remains  clear.  If  the  neck  is  palpated,  thrombosis  may  be 
made  out  in  the  jugular  vein,  or  a  thickening  of  the  tissues  around  may  be 
apparent.  If  nothing  is  done  the  symptoms  become  those  of  pyaemia,  and 
abscesses  of  the  lung,  pericarditis,  suppuration  in  the  joints,  and  enlargement  of 
the  spleen,  occur,  and  death  takes  place  from  exhaustion.  The  treatment  is  to 
remove  the  infected  clot  from  the  sinus  after  ligature  of  the  jugular  vein. 


ACUTE  EPIPHYSITIS. 

Synonyms. — Acute  septic  epiphysitis  ;  Panosteitis  ;  Osteomyelitis  ;  Necrosis  ; 
Periostitis. 

This  acute  disease  of  bone  is  one  of  the  most  serious  met  with  in  childhood. 
It  often  ends  fatally ;  and  even  if  recovery  takes  place  from  the  acute  stage,  the 
subsequent  injury  to  the  bone  entails  a  long  and  exhausting  illness.  The 
condition  is  essentially  a  septic  infection  of  the  soft  vascular  tissue  between 
the  epiphysis  and  diaphysis  of  a  growing  bone.  It  is  therefore  confined  to  the  period 
of  growth  of  the  bone,  and  occurs  only  in  childhood  and  youth.  Frequently  a 
history  of  an  injury  to  the  bone  affected  is  obtained.  The  injury  may  be  due  to 
a  strain,  a  blow,  or  a  fall.  It  is  probable  that  the  result  of  injury  is  the  formation 
of  a  small  clot  in  the  rapidly- growing  vascular  tissue,  and  that  this,  becoming 
infected  by  pyogenic  cocci  circulating  in  the  blood,  is  found  by  them  a  suitable 
nidus,  and  their  multiplication  results  in  an  abscess.  The  subsequent  history  of 
the  case  depends  partly  on  the  virulence  of  the  infecting  organism,  and  partly  on 
the  position  of  the  abscess  in  the  circular  disc  of  growing  bone.  If  the  organism 
is  virulent,  the  child  dies  in  a  few  days  of  septicaemia  or  pyaemia,  pericarditis 
being  extremely  common.  If  the  patient  is  able  to  localize  the  infection  to  the 
bone  affected,  the  subsequent  history  depends  on  the  position  of  the  small  abscess. 
H  it  lies  near  the  periphery  of  the  growing  diaphyseal  disc,  it  will  probably  reach 
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the  periosteum  of  the  bone,  and  a  collection  of  pus  will  form  between  the  periosteum 
and  bone  (acute  periostitis,  subperiosteal  abscess).  If  the  primary  focus  lies  near 
the  centre  of  the  disc,  the  pus  will  find  its  way  in  one  of  two  directions.  First,  and 
most  commonly,  the  whole  of  the  medulla  of  the  diaphysis  becomes  infected  (acute 
osteomyelitis).  In  rare  cases  the  abscess  perforates  the  epiphysis  itself  and  opens 
into  the  neighbouring  joint  (acute  epiphysitis,  acute  septic  arthritis  of  children). 
In  other  cases  pus  may  be  found  both  within  the  bone  and  beneath  the  periosteum. 
The  result  is  generally  the  death  of  the  shaft  of  the  bone,  with  much  limitation  of 
growth  of  the  limb,  and  if  the  joint  is  affected  it  usually  becomes  completely  dis- 
organized. 

^Etiology. — The  disease  is  commonest  between  eight  and  twelve  years  of  age, 
but  tiny  babies  may  suffer.  It  is  rare  after  eighteen  years  of  age.  Males  are  more 
frequently  affected  than  females,  probably  owing  to  their  greater  liability  to  injury. 
The  conditions  rfecessary  for  the  development  of  the  disease  are — 

1.  Lowered  Vitality. — An  attack  of  some  acute  specific  fever,  such  as  measles, 
influenza,  or  scarlet  fever,  has  frequently  occurred  some  time  before  the  onset  of 
the  disease. 

2.  The  Presence  of  Micrococci  in  the  Blood. — It  is  assumed  that  these  gain 
entrance  through  a  small  boil  or  skin  abrasion  or  through  the  tonsils  or  naso-pharynx. 
Possibly  they  may  also  enter  from  the  intestine.  In  dogs  feeding  on  putrid  meat 
will  cause  a  simple  fracture  of  bone  to  suppurate. 

3.  A  slight  injury  to  the  growing  end  of  a  bone  determines  the  point  of  attack 
of  the  micrococci  by  providing  them  with  a  suitable  nidus.  The  organisms  found 
are  staphylococci,  and  more  rarely  streptococci  or  pneumococci.  A  very  similar 
but  much  more  chronic  and  less  virulent  infection  is  sometimes  set  up  by  the 
B.  typhosus. 

Symptomatology. — The  epiphyses  affected,  in  order  of  frequency,  are  those 
of  the  upper  end  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the 
femur,  and  the  upper  end  of  the  humerus.  More  rarely  the  epiphyses  about  the 
ankle  and  elbow  joints  may  be  attacked.  After  a  slight  injury  the  child  is  suddenly 
seized  with  severe  pain  near  a  joint.  In  babies  a  convulsion,  and  in  older  children 
a  rigor,  often  ushers  in  the  disease.  The  temperature  rises  to  103°  to  105°  F.,  the 
child  is  pallid,  and  delirium  is  common.  Attempts  to  move  or  touch  the  affected 
limb  make  the  child  cry  out  with  pain.  The  local  signs  depend  on  the  situation 
of  the  disease.  In  the  most  common  situation — i.e.,  the  epiphyses  round  the 
knee-joint — the  skin  may  show  a  reddish  blush,  and  some  slight  oedema  may  be 
present.  On  deep  pressure  over  the  shaft  of  the  bone  near  the  epiphysis,  exquisite 
tenderness  can  be  elicited.  Septic  poisoning  becomes  more  and  more  marked, 
and  the  heart  should  always  be  carefully  auscultated  for  pericardial  friction. 
Death  may  ensue  in  coma  in  a  few  days.  In  the  less  virulent  cases  the  whole  limb 
may  become  tense  and  red.  Involvement  of  the  neighbouring  joints  must  be 
carefully  watched  for  ;  there  is  usually  a  serous  synovitis  before  the  perforation 
of  the  pus  into  the  joint  actually  takes  place.  In  other  situations — e.g.,  the  upper 
epiphysis  of  the  femur — the  local  signs  may  be  very  slight  owing  to  the  thickness 
of  the  surrounding  tissues.  The  joint  may  be  freely  movable,  until  the  synovial 
membrane  itself  has  become  affected,  and  it  is  rare  to  find  any  redness  or  oedema 
of  the  parts  around  the  hip-joint.  Here  the  only  local  symptom  is  pain.  Septic 
arthritis  of  the  hip-joint  is  a  common  result  of  the  involvement  of  this  epiphysis. 
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Pathology. — When  examined  after  death,  it  is  rare  to  find  the  lesion  limited 
to  the  diaphyseal  disc.  Occasionally,  however,  in  very  acute  cases,  there  is  seen 
a  small  abscess  in  this  situation.  The  epiphysis  may  be  found  partially  detached 
from  the  shaft,  or  the  periosteum  raised  by  a  brownish  purulent  fluid.  Pericarditis, 
pleurisy,  and  septic  abscesses,  are  found  in  these  rapidly  fatal  cases.  In  the  cases 
which  become  chronic  there  is  usually  necrosis  of  the  whole  shaft  of  the  bone. 
The  dead  mass  becomes  surrounded  by  an  invaginating  sheath  of  newly-formed 
bone,  and  is  then  known  as  a  "  sequestrum."  At  certain  points  where  the  peri- 
osteum and  soft  tissues  have  been  destroyed  completely,  no  formation  of  new  bono 
can  occur.  The  apertures  thus  left  in  the  casing  of  new  bone  (involucrum)  around 
the  sequestrum  are  known  as  "  cloacae."  Purulent  material  from  the  centre 
of  the  bone  collects  at  these  cloacae  and  makes  its  way  to  the  surface,  so  that 
sinuses  are  left  communicating  with  the  interior  of  the  bone.  If  by  removal 
of  the  dead  sequestrum  healthy  granulations  can  be  induced  to  form,  and  the 
suppuration  ceases,  the  sinuses  will  close  up,  and  a  useful  limb  may  result.  If,  on 
the  other  hand,  chronic  suppuration  continues,  the  patient  becomes  progress- 
ively weaker,  and  amyloid  disease  may  supervene. 

Diagnosis. — In  the  first  year  of  life  the  symptoms  are  often  at  the  beginning 
ascribed  to  meningitis  or  gastro-intestinal  disease.  Especially  is  this  the  case  with 
the  more  deep-seated  epiphyses,  such  as  the  head  of  the  femur,  where  a  correct 
diagnosis  is  most  difficult  owing  to  the  absence  of  local  physical  signs  and  the 
difficulty  experienced  by  the  small  patient  in  indicating  the  seat  of  the  pain.  Later, 
this  most  serious  disease  is  often  mistaken  for  acute  rheumatism  ;  such  an  error  in 
diagnosis  is  extremely  serious  for  the  patient.  The  pain  and  swelling  in  the  affected 
joint,  with  perhaps  a  pericardial  friction  sound,  simulate  an  attack  of  acute  rheu- 
matism to  some  extent.  In  the  latter  disease,  however,  many  joints  are  involved, 
and  the  pain  flies  from  joint  to  joint.  Moreover,  the  swelling  and  tenderness  are 
not  limited  to  the  joint  in  acute  epiphysitis,  and  the  most  tender  point  is  upon 
the  shaft  of  the  bone.  Rigors  and  delirium  are  very  uncommon  in  acute  rheu- 
matism, and  the  temperature  is  seldom  so  high  as  in  acute  epiphysitis.  It 
is  most  important  to  make  a  correct  diagnosis  at  once,  as  the  only  hope  of  saving 
the  patient's  life  lies  in  early  incision.  Later  on,  as  the  skin  becomes  red,  the 
complaint  may  be  confounded  with  cellulitis  or  erysipelas.  In  the  latter  case  there 
is  no  tenderness  on  deep  pressure  or  on  nipping  the  bone  between  the  fingers,  nor 
are  the  constitutional  symptoms  so  severe.  The  periosteal  haemorrhages  of  scurvy 
may  simulate  the  complaint,  and  cases  of  scurvy  were  formerly  operated  upon  and 
called  "  acute  haemorrhagic  periostitis."  In  both  there  is  a  raised  temperature  and 
a  tender  swelling  at  the  end  of  a  long  bone.  In  scurvy,  however,  the  tender- 
ness is  rarely  limited  to  one  bone,  and  the  swelling  itself  is  often  bilateral.  The 
age  of  the  patient  (eight  to  fourteen  months),  the  marked  anaemia,  and  the 
spongy  condition  of  the  gums,  should  in  most  cases  serve  to  make  the  diagnosis 
clear. 

The  Prognosis  is  very  grave.  In  the  virulent  cases  the  patient  may  die  in 
three  or  four  days  of  septicaemia,  without  the  small  focus  in  the  epiphysis  having 
been  even  suspected.  If,  however,  the  abscess  is  opened  and  free  drainage  secured 
the  septic  intoxication  as  a  rule  rapidly  subsides,  though  this  is  not  always  the  case. 
The  growth  of  the  limb  will  nearly  always  be  affected,  even  in  cases  which  recover, 
and  if  chronic  suppuration  persists  the  limb  may  have  to  be  sacrificed. 
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Treatment. — A  longitudinal  incision  must  be  made  at  once  down  to  the 
epiphysis.  The  finger  should  be  introduced,  and  the  extent  of  periosteal  detach- 
ment should  be  ascertained.  If  pus  is  found  beneath  the  periosteum,  it  must  be 
washed  out ;  and  if  the  periosteum  is  widely  detached,  other  incisions  may  have 
to  be  made  to  secure  free  drainage.  The  question  as  to  whether  the  bone  should  be 
trephined  and  the  medulla  exposed  has  to  be  faced.  If  pus  has  been  found  beneath 
the  periosteum,  the  case  may  be  one  of  acute  periostitis  without  any  osteomyelitis, 
and  by  exploring  the  interior  of  the  bone  the  medulla  is  exposed  to  infection.  It  is, 
however,  safer  to  explore  the  interior  of  the  bone  in  all  cases,  as  failure  to  relieve 
the  osteomyelitis  will  cause  death  from  pyaemia.  Moreover,  if  osteomyelitis 
is  not  present,  exploration  of  the  medullary  cavity  is  not  likely  to  lead  to  infection, 
as  the  purulent  material  is  no  longer  under  tension.  If  no  pus  is  found  beneath  the 
periosteum,  the  bone  must  be  trephined,  the  suppurating  medullary  tissues 
must  be  removed  by  scraping,  and  the  opening  in  the  shaft  be  enlarged.  In  cases 
where  it  is  found  that  the  whole  shaft  of  the  bone  is  completely  necrosed,  removal 
of  the  whole  dead  shaft  of  bone  has  been  suggested.  This  is  possible  in  the  case  of 
the  tibia,  the  fibula  being  left  as  a  support,  but  in  the  case  of  the  femur  it  is 
impracticable.  This,  however,  makes  the  operation  a  much  more  serious  one,  but 
may  save  the  patient  a  long  and  trying  illness.  Subsequently  necrosed  bone  and 
sequestra  must  be  removed  as  soon  as  they  become  separated,  and  in  cases  where 
chronic  suppuration  is  undermining  the  strength  of  the  patient  amputation  will 
have  to  be  considered. 

The  general  treatment  is  most  important.  A  full,  easily  digestible  diet,  strych- 
nine, stimulants,  and  quinine,  must  be  used.  In  cases  where  chronic  suppuration 
persists,  and  the  patient  is  otherwise  in  fair  condition,  a  vaccine  should  be  pre- 
pared, and  the  patient  injected  with  the  organisms  obtained  from  the  sinus. 


GONORRHCEA. 

Children  are  attacked  by  the  gonococcus  in  the  genital  tract,  the  conjunctiva, 
the  joints,  and  the  mouth,  while  in  some  cases  a  general  gonorrhceal  pyaemia  or 
septicaemia  may  follow.  The  affection  of  the  genital  tract  produced  by  the  gono- 
coccus has  been  discussed  under  Vulvo-Vaginitis,  in  the  chapter  devoted  to  the 
Genito-Urinary  System  (Chapter  XII.,  p.  659). 

Gonorrhceal  Conjunctivitis. — The  gonococcus  is  the  infecting  organism  in  the 
majority  of  cases  of  ophthalmia  neonatorum,  and  is  responsible  for  nearly  all  the 
graver  cases.  Sometimes  the  eyes  are  infected  by  the  maternal  vaginal  secretion 
during  labour,  but  usually  the  infection  occurs  immediately  after  birth,  because 
the  infant's  eyes  are  usually  tightly  closed  during  deHvery.  Occasionally 
the  eyes  may  become  infected  some  days  subsequently  to  birth,  and  cases 
may  occur  in  older  children  as  a  complication  of  vulvo-vaginitis  of  gonorrhceal 
origin. 

The  incubation  period  is  from  two  to  three  days,  when  slight  irritation  of  the 
eyelids  is  noticed.  Inflammatory  cedema  of  the  eyelids  rapidly  comes  on,  and  the 
lids  become  greatly  swollen  and  stick  together,  so  that  they  are  separated  with 
difficulty.  Copious  purulent  secretion  takes  place  from  the  conjunctivae,  which 
become  scarlet  and  swollen.     In  cases  which  are  vigorously  treated  and  progress 
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favourably,  the  swelling  gradually  subsides  and  the  discharge  becomes  muco- 
purulent, and  the  condition  clears  up  in  from  one  to  four  weeks.  In  neglected 
cases  or  in  ill-nourished  infants  the  cornea  is  liable  to  become  infected.  It  becomes 
cloudy,  ulceration  takes  place  and  may  lead  to  perforation  of  the  cornea,  evacuation 
of  the  aqueous  humour,  and  prolapse  of  the  iris.  In  such  cases  permanent  blindness 
ensues,  and  gonorrhoeal  ophthalmia  is  responsible  for  over  one-third  of  all  cases  of 
blindness. 

The  Diagnosis  is  made  by  examination  of  the  purulent  discharge.  The  gono- 
cocci  are  readily  stained  by  methylene  blue,  and  occur  in  pairs  upon  the  surface 
of  the  polynuclear  leucocytes.  As  a  rule,  in  preparations  only  a  proportion  of 
the  cells  have  gonococci  attached  to  them.  The  gonococcus  is  a  Gram-negative 
organism. 

The  Prognosis  is  good,  provided  treatment  is  begun  before  the  cornea  is 
invaded.  Efficient  treatment  usually  protects  the  cornea,  but  a  guarded  prog- 
nosis should  be  given  in  weakly  or  premature  infants.  Permanent  blindness  often 
results,  but  in  some  cases  opaque  patches  only  occur  in  the  cornea. 

Prophylaxis  is  all  important  in  averting  this  grave  disease.  If  the  mother 
suffers  from  a  purulent  vaginal  discharge  or  leucorrhcea,  antiseptic  vaginal  douches 
should  be  given  before  birth,  and  the  greatest  care  should  be  taken  to  wash  the 
maternal  secretions  from  the  eyes  before  the  lids  are  opened.  In  all  such  cases 
Crede's  method  of  dropping  2  minims  of  a  2  per  cent,  solution  of  nitrate  of  silver 
into  each  of  the  infant's  eyes  should  be  adopted.  This  sometimes  causes  irritation 
of  the  conjunctival  sac,  and  a  1  per  cent,  solution  is  now  generally  preferred,  and 
appears  to  be  effective.  In  the  case  of  vulvo-vaginitis  in  elder  girls,  the  strictest 
care  should  be  exercised  to  prevent  infection  of  the  eyes  by  the  child's  finger  or  by 
towels. 

Treatment  must  be  prompt,  and  on  the  first  sign  of  reddening  of  a  newly- 
born  baby's  eye,  active  treatment  should  be  undertaken.  The  conjunctival  sac 
must  be  thoroughly  irrigated  with  warm  boracic  lotion.  The  lids  should  then  be 
everted  and  painted  once  with  a  2  per  cent,  solution  of  silver  nitrate.  The  con- 
junctiva should  then  be  irrigated  again  with  normal  saline  solution  to  prevent 
excessive  action  of  the  silver  nitrate.  After  this,  warm  compresses  should  be  kept 
over  the  eyes  to  prevent  adhesions  of  the  lids  and  to  reduce  oedema.  While  the 
acute  inflammation  lasts,  the  eyes  must  be  irrigated  every  two  hours,  and  after 
each  washing  a  few  drops  of  10  per  cent,  protargol  should  be  instilled  into  the 
conjunctival  sac.  If  the  cornea  becomes  hazy  or  shows  signs  of  commencing 
ulceration,  a  few  drops  of  atropin  (2  grains  to  the  ounce)  must  be  applied.  If  only 
one  eye  is  affected,  the  other  eye  must  be  protected  by  a  suitable  shield,  and  a  drop 
of  1  per  cent,  solution  of  silver  nitrate  placed  daily  in  the  healthy  conjunctival  sac. 

Gonorrhoeal  Arthritis.— Arthritis  due  to  the  gonococcus  is  never  primary,  but 
is  a  sequel  of  a  gonorrhoeal  infection  of  either  the  vulva  or  the  conjunctiva. 
It  occurs  as  a  rather  infrequent  complication  of  vulvo-vaginitis  (q.v.).  In  the 
case  of  gonorrhoeal  ophthalmia,  the  arthritis  nearly  always  makes  its  appearance 
three  weeks  after  the  onset  of  the  ocular  inflammation.  The  joints  most  com- 
monly affected  are  the  knees  and  wrists.  E.  C.  Lucas  describes  two  types  of  this 
condition— a  mild  variety  of  synovitis  without  reddening  of  the  skin,  which 
quickly  subsides,  and  a  severe  form,  in  which  there  is  much  peri -articular  inflamma- 
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tion.  In  the  latter  form  recovery  is  very  slow,  and  the  arthritis  lasts  for  weeks. 
Deutschniann  in  1890  demonstrated  gonococci  in  the  synovial  fluid  from  the  in- 
flamed knee  of  an  infant,  three  weeks  old,  suffering  from  ophthalmia.  Gonococci 
were  also  found  in  the  pus  from  the  conjunctiva.  The  joints  rarely  suppurate, 
and  resolution  takes  place  even  in  severe  cases.  In  those  that  do  suppurate 
a  mixed  infection  of  the  joint  probably  occurs.  Thus  Griffon  in  a  case  found  both 
gonococci  and  staphylococci  in  a  suppurating  joint  of  a  child  suffering  from  gonor- 
rhoea! ophthalmia. 

The  Diagnosis  has  to  be  made  from  syphilitic  joint  disease  in  young  children. 
Syphilitic  epiphysitis  is  most  common  about  the  end  of  the  first  year  of  life,  while 
the  arthritis  of  gonorrhceal  origin  occurs  as  a  rule  during  the  first  month. 

A  mistaken  diagnosis  of  acute  rheumatism  is  little  likely  in  infants  with 
ophthalmia  neonatorum,  but  may  be  made  in  older  girls  with  vulvo-vaginitis. 

The  Prognosis  is  on  the  whole  good.  Most  of  the  cases  do  well.  In  cases  of 
mixed  infection  with  streptococci  and  staphylococci,  pyaemia  and  death  are  not 
uncommon. 

Treatment. — Thorough  treatment  of  the  ophthalmia  or  vulvo-vaginitis  to 
which  the  arthritis  is  a  sequel  is  most  important.  When  once  a  cure  has  been 
obtained  of  the  primary  condition,  the  arthritis  usually  subsides.  As  regards  the 
joints  themselves,  in  little  babies  all  that  is  required  is  to  wrap  them  up  in 
cotton-wool  and  bandage  them  lightly  to  protect  them  from  injury.  In  older 
children  the  joint  should  be  supported  by  a  splint  if  painful,  but  it  should  not 
be  kept  in  a  fixed  position  for  too  long  a  period,  as  adhesions  are  likely  to 
form.  In  obstinate  cases  good  may  often  be  done  by  the  use  of  gonococcus 
vaccine.  Bier's  venous  congestion  method  may  also  be  used  for  older  children. 
Massage  and  passive  movements  must  be  persevered  with  if  stiffness  and  muscular 
wasting  result  from  the  arthritis. 

Gonorrhceal  Stomatitis  and  Rhinitis. — This  is  a  rare  complication  in  children, 
and  can  be  diagnosed  only  by  bacteriological  examination.  The  mucous  membrane 
of  the  nose  and  mouth  are  red  and  swollen,  and  a  small  amount  of  sticky,  purulent 
secretion  occurs  (see  also  Chapter  IV.,  p.  141). 
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ACTINOMYCOSIS. 

Actinomycosis  is  a  chronic  infective  disorder,  produced  by  the  ray  fungus,  or 
Streptothrix  actinomyces.  It  is  now  certain  that  this  name  is  given  to  a  number  of 
affections  produced  by  similar,  but  not  identical,  organisms  of  the  streptothrix 
group.  The  disease  is  frequent  in  cattle,  and  as  a  rule  gives  rise  to  a  local  affection 
of  the  jaws,  tongue,  or  throat,  the  parasitic  origin  of  which  was  first  discovered 
by  Bollinger  in  1877.  Later,  Ponfick  showed  the  identity  of  the  disease  in  man  and 
cattle,  and  in  this  country  the  first  undoubted  case  was  described  by  Acland. 
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^Etiology. — The  parasite  belongs  to  the  streptothrix  group,  and  in  the  pus  from 
the  affected  area  yellowish  opaque  granules,  about  a  millimetre  in  diameter,  can 
be  seen.  Microscopically,  the  organism  stains  well  by  the  ordinary  basic  dyes, 
and  retains  the  stain  by  Gram's  method.  A  dense  mass  of  branching  filamentous 
threads  can  be  seen,  and  isolated  segments  resembling  bacteria  may  occur.  In 
some  cases  club-shaped  bodies  occur  ;  these  appearances  are  more  frequent  in 
oxen  than  in  the  human  cases,  but  are  variable,  and  may  be  only  involution 
forms  of  the  streptothrix.  The  parasite  has  been  cultivated  on  nutrient  agar, 
and  the  disease  has  been  reproduced  by  inoculation. 

Symptomatology. — The  fungus  in  many  cases  reaches  the  body  through  a 
lesion  of  the  digestive  or  respiratory  tract,  or  through  the  skin,  and  is  probably 
conveyed  by  grains  of  wheat  or  barley,  or  by  grasses.  It  is  common  in  stablemen 
and  gardeners,  while  in  many  cases  a  history  of  chewing  ears  of  barley  or  oats  can 
he  obtained  ;  further  in  a  large  number  of  recorded  cases,  remains  of  a  cereal  (grass- 
seeds  or  oat-grains)  have  been  demonstrated  in  the  lesions.  The  disease  is  three 
times  as  common  in  men  as  in  women,  while  in  children  it  is  rare,  only  two 
patients  of  thirty-nine  being  under  fifteen  years  of  age. 

Pulmonary  Actinomycosis. — This  is  a  chronic  disease  of  the  lungs,  charac- 
terized by  cough,  fever,  wasting,  and  a  muco-purulent  expectoration,  which 
is  sometimes  offensive.  The  physical  signs  are  generally  unilateral,  and  are  those 
of  a  chronic  destructive  process,  usually  at  the  base  of  the  lung.  The  characteristic 
granules  are  to  be  found  in  the  sputum,  and  the  parasite  may  readily  be  demon- 
strated by  Gram's  method  of  staining.  The  pleura  may  become  invaded,  and 
empyema  is  not  an  infrequent  complication.  The  presence  of  subcutaneous 
abscesses  or  of  erosion  of  the  vertebrae  or  ribs  should,  in  a  case  of  chronic  basal  lung 
affection,  lead  to  a  careful  search  for  the  presence  of  actinomyces  in  the  dis- 
charges from  the  lesions. 

Alimentary  Actinomycosis. — The  fungus  has  been  found  in  the  cavities  of 
carious  teeth,  and  the  jaw,  which  is  so  commonly  affected  in  cattle,  may  also  be 
attacked  in  man.  A  chronic  enlargement  of  the  jaw,  with  invasion  of  the  tongue 
and  floor  of  the  mouth  and  the  skin  of  the  cheek,  occurs,  and  often  simulates  a 
sarcoma.  Ulceration  of  the  intestine  may  be  found,  and  several  cases  of  appendi- 
citis, due  to  the  streptothrix,  have  been  recorded.  Abscesses  in  the  liver  occur. 
The  symptoms  are  not  characteristic  of  this  form  of  infection,  and  are  similar  to 
those  produced  by  more  common  lesions  of  the  alimentary  tract.  The  diagnosis 
is  to  he  made  only  by  finding  the  organism  in  the  discharges. 

Cutaneous  Actinomycosis.  —  When  the  skin  is  invaded,  either  primarily  or 
secondarily  to  a  lesion  of  the  alimentary  or  digestive  tract,  the  appearances  are 
somewhat  characteristic.  Raised,  pulpy,  fleshy  masses  of  a  dark  red  or  purple 
colour  occur,  and  in  them  small  fistulous  openings  are  found  discharging  pus  in 
which  the  yellow  granules  can  be  found. 

Generalized  Actinomycosis. — The  disease  is  usually  chronic  and  local,  but  in 
certain  cases  the  fungus  finds  its  way  into  the  vascular  system,  and  metastases 
occur  in  other  organs.  Abscesses  have  been  recorded  in  the  brain,  and  in  some 
cases  the  symptoms  are  suggestive  of  pyaemia. 

Pathology. — The  result  of  inoculation  by  the  streptothrix  is  a  gradual 
invasion  of  the  surrounding  tissues.  Inflammatory  areas  coalesce  and  unite  to 
form  large  granulating  areas.     In  certain  situations  {e.g.,  the  jaw)  there  is  a  very 
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marked  proliferation  of  fibrous  tissue  around  the  focus  of  disease.  Finally,  sup- 
puration takes  place.  Metastases  may  occur  from  involvement  and  perforation 
into  a  vein.  In  the  liver  the  appearances  of  the  lesion  are  peculiar.  A  portion  of 
the  organ  is  invaded  by  alveolar  honeycombed  abscesses,  like  sponges  soaked  in 
pus.  The  individual  foci  of  inflammation  are  small,  and  the  alveolar  framework 
consists  of  fibrous  tissue.  In  the  lungs  the  lesions  may  be  mistaken  for  those  of 
tuberculosis. 

Prognosis. — Actinomycosis  of  the  skin  and  superficial  structures  is  curable, 
but  in  the  case  of  visceral  lesions  recovery  is  rare,  the  average  duration  of  the 
disease  being  about  ten  months  after  the  first  symptoms  have  been  noted. 

Treatment. — The  most  satisfactory  method  of  treatment  is  the  administra- 
tion of  iodide  of  potassium  internally.  The  drug  must  be  pushed,  and  at  least 
60  grains  per  day  given.  This  has  proved  a  curative  measure  in  many  cases. 
Where  the  disease  is  superficial,  as  in  the  skin  or  jaw-bone,  total  excision  of  the 
diseased  area  should  be  undertaken  if  possible,  while  in  other  cases  incision  of  the 
abscesses,  removal  of  diseased  bone,  and  local  antiseptic  treatment,  can  be  used 
with  success. 
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MALARIA. 

Malaria  is  a  specific  infectious  disease  due  to  the  invasion  of  the  blood  by  para- 
sites, which  belong  to  the  genus  Plasmodium  malaria?  of  the  Hsemosporidia.  In 
children  the  disease  produces  acute  paroxysms  of  fever,  and  also  a  chronic  malarial 
poisoning. 

^Etiology. — The  Plasmodium  malariae,  discovered  by  Laveran  in  1881,  is 
introduced  into  the  human  body  by  the  bite  of  mosquitoes  of  the  family  Culicidae 
and  sub-family  Anophelinpe,  which  have  themselves  become  infected  by  sucking 
blood  from  individuals  affected  by  malaria.  This  was  shown  by  Konald  Eoss 
in  India  in  1897.  Malaria  occurs  at  all  ages.  It  is  even  probable  that  the 
foetus  may  be  infected  in  utero  by  parasites  passing  from  the  mother's  blood  through 
the  placenta.  In  quite  young  children,  however,  the  disease  is  easily  contracted. 
Possibly  this  is  because  of  their  thin,  delicate  skin,  which  renders  them  peculiarly 
subject  to  mosquito  bites.  Malarial  infections  in  children  are  very  prevalent  in 
the  tropics,  and  as  the  children  grow  up  they  appear  to  acquire  a  relative  immunity 
to  the  disease.  Malarial  fevers  are  widespread  all  through  the  temperate  and 
tropical  zones.  It  is  rare  in  cold  climates,  and  is  especially  common  in  low  marshy 
regions.     The  largest  number  of  cases  appear  in  September  and  October. 

There  are  three  main  types  of  malarial  fever,  according  to  the  species  of  the 
parasite  causing  the  infection  : 

1 .  Tertian  fever,  due  to  the  Plasmodium  vivax. 

2.  Quartan  fever,  due  to  the  Plasmodium  malaria?. 

3.  jEstivo-autumnal  fever,  due  to  the  Plasmodium  immaculatum. 
Each  parasite  exists  in  two  separate  phases  or  stages. 
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1.  A  stage  in  human  blood,  when  an  asexual  cycle  of  development  takes  place, 
this  causing  the  symptoms  of  malaria,  man  acting  as  the  intermediate  host. 

2.  A  stage  which  begins  in  human  blood,  where  sexual  forms  of  the  parasite  or 
gametocytes  are  formed.  These  are  sucked  by  the  mosquito  into  its  stomach, 
where  fecundation  of  the  female  element  by  the  male  takes  place.  This  fertilized 
female  element  then  penetrates  the  epithelial  lining  of  the  stomach,  and  remains  in 
the  stomach  wall  for  seven  days,  developing  into  an  oocyst,  which  ultimately 
contains  a  large  number  of  sporozoites.  The  oocyst  bursts,  and  the  sporozoites  pass 
into  the  body  cavity  of  the  mosquito,  reach  its  salivary  glands,  and  are  inoculated 
into  the  blood-stream  of  the  next  human  being  bitten  by  the  mosquito.  Here 
each  sporozoite  may  enter  a  red  corpuscle  and  give  rise  to  either  the  sexual  or  the 
asexual  cycle  described  above. 

In  the  Plasmodium  viva x,  or  parasite  of  tertian  fever,  the  asexual  cycle  takes 
place  every  forty -eight  hours,  and  the  febrile  attacks  occur  every  other  day. 

In  the  Plasmodium  malariae,  or  parasite  of  quartan  fever,  generation  takes 
seventy-two  hours,  and  the  fever  occurs  every  three  days. 

In  pernicious  malaria  the  fever  is  continuous,  the  cycles  taking  place  irregularly. 
The  effect  produced  by  the  parasites  on  the  red  corpuscles  varies  ;  in  the  tertian 
form  the  red  cell  increases  in  size  and  becomes  paler,  while  in  the  quartan  form 
the  red  cell  shrinks  and  retains  its  normal  colour. 

The  effect  on  the  red  cells  in  pernicious  malaria  is  not  so  constant,  but  this 
form  is  at  once  distinguished  from  the  other  forms  by  the  crescentic  shapes  of  the 
gametocytes. 

In  both  tertian  and  quartan  fevers  the  sexually  differentiated  forms  or  gameto- 
cytes are  difficult  to  distinguish  from  fully  grown  parasites  about  to  undergo 
sporulation,  but  in  the  pernicious  malaria  the  gametocytes  are  sausage-shaped 
or  crescentic  in  type,  with  a  central  nucleus.  In  the  male  the  pigment  is 
scattered  through  the  cell,  while  in  the  female  the  pigment  is  more  aggregated 
round  the  nucleus. 

Symptomatology. — When  the  parasites  are  first  introduced  into  the  blood 
their  number  is  small,  and  for  a  time  they  produce  no  appreciable  effect.  This 
is  the  so-called  "  incubation  period,"  which  lasts  as  a  rule  about  fourteen  days, 
but  may  be  shorter  or  much  prolonged.  During  this  period  the  parasites  multiply 
m  geometrical  progression  by  passing  through  asexual  cycles  in  red  blood-cells,  and 
their  increasing  number  soon  begins  to  bring  about  a  reaction  on  the  part  of  their 
tost  in  the  shape  of  the  symptoms  of  fever.  These  febrile  paroxysms  coincide 
with  the  sporulation  of  the  parasite,  and  are  usually  ushered  in  by  a  few  hours  of 
headache  and  unpleasant  sensations  in  the  epigastrium.  There  are  three  stages  to 
the  paroxysm,  the  cold,  hot,  and  sweating  stages. 

In  the  cold  stage  the  temperature  begins  to  rise  and  the  feelings  of  malaise 
increase.  The  patient  begins  to  shiver,  the  face  and  skin  are  blue  and  cold,  and 
m  the  fully-developed  rigor  the  body  trembles  so  violently  as  to  shake  the  bed. 
Nausea  and  vomiting  are  common,  and  headache  is  not  uncommon.  The  chill 
lasts  from  ten  minutes  to  an  hour,  and  the  temperature  rapidly  rises  to  105°  or 
106  P.  As  the  chill  subsides  the  hot  stage  is  ushered  in  by  intermittent  heat 
Hushes.  The  skin  becomes  intensely  hot,  the  face  and  eyes  are  flushed,  and  the 
pulse,  though  remaining  rapid,  is  full,  and  the  patient  may  complain  of  throbbing 
m  the  head,  and  is  often  restless  and  delirious.  In  children  convulsions  often  take 
place,  and  in  them  splenic  enlargement  is  especially  noticeable.     The  hot  stage 
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lasts  three  to  four  hours  and  passes  into  the  sweating  stage.  Profuse  perspira- 
tion sets  in  and  the  uncomfortable  sensations  disappear,  and  within  a  few 
hours  the  temperature  returns  to  normal,  the  pulse  being  slow  and  regular,  and 
the  patient  usually  goes  off  to  sleep.  Labial  herpes  and  bronchitis  are  common 
during  the  paroxysm,  which  lasts  in  all  about  twelve  hours. 

The  regularly  intermittent  fevers  are  the  tertian,  where  the  paroxysm  occurs 
every  third  day  ;  and  the  quartan,  where  the  chill  comes  on  every  fourth  day. 
Double  infections  are  common  ;  thus  a  double  tertian  affection  gives  daily  (quoti- 
dian) paroxysms,  and  is  a  common  type.  Double  quartan  infections  give  rise  to 
paroxysms  on  two  successive  days,  with  a  day  of  intermission  following,  while 
three  groups  of  quartan  parasites  may  occasion  quotidian  paroxysms.  After  a  few 
days  the  paroxysms  may  cease  spontaneously,  but,  if  untreated,  the  condition 
may  become  chronic.     These  fevers  yield  at  once  to  the  exhibition  of  quinine. 

In  the  remittent,  continued,  or  sestivo-autumnal  fevers,  the  parasite  is  the  Plas- 
modium immaculatum ;  the  period  of  the  cycle  of  development  is  forty-eight  hours, 
and  these  fevers  have  been  called  malignant  tertian  fevers.  Owing  to  the  presence 
of  groups  of  these  parasites,  the  fever  tends  to  be  remittent  and  irregular.  The 
paroxysms  are  of  long  duration,  often  lasting  twenty-four  hours. 

There  is  severe  headache,  and  nausea,  vomiting,  and  diarrhoea,  especially  in 
children,  are  frequent.  A  dull,  drowsy,  apathetic  state  may  supervene,  and  this, 
in  conjunction  with  the  continued  fever,  may  suggest  a  diagnosis  of  enteric  fever. 
Manifestations  of  the  gravest  character  arise  in  the  course  of  these  sestivo-autumnal 
infections.  Cerebral  involvement  is  common  ;  delirium  and  mania,  and,  in  children, 
repeated  convulsions,  occur.  This  may  pass  into  a  comatose  state,  with  evidence 
of  increased  intracranial  pressure,  such  as  full  slow  pulse  and  Cheyne-Stokes  respira- 
tion. The  tongue  may  be  dry  and  coated,  and  death  occurs  after  a  few  days. 
In  these  cases  the  cerebral  and  spinal  capillaries  have  been  found  crowded 
with  the  parasites.  In  other  cases  intestinal  symptoms  may  be  prominent. 
Acute  vomiting  and  diarrhoea,  with  collapse,  may  be  the  chief  features.  Jaundice 
may  occur.  Acute  bronchitis  and  a  petechial  skin  eruption  are  found  in  the  acute 
cases. 

Occasionally,  in  visceral  manifestations,  examination  of  the  blood  from  the  ear 
or  finger  may  fail  to  reveal  parasites.  Very  often,  however,  large  hyaline  cells 
can  be  seen  containing  malarial  pigment,  and  often  fragments  of  red  corpuscles, 
and  this  appearance  is  common  in  the  pernicious  forms.  According  to  Koplik,  the 
tertian  parasite  is  the  one  most  commonly  found  among  children  in  New  York,  the 
quartan  form  being  only  rarely  present. 

In  infants  and  young  children  the  typical  paroxysms  are  not  so  common,  and 
are  often  replaced  by  some  other  symptoms,  such  as  vomiting,  convulsions,  or 
acute  diarrhoea.  In  cases  of  sudden  fever  with  an  acute  splenic  enlargement,  when 
accompanying  any  pulmonary  or  intestinal  symptoms  in  a  district  where  malaria 
is  common,  the  blood  should  always  be  searched  for  malarial  parasites.  Infants 
of  all  ages  may  be  attacked,  and  Howard  has  recorded  a  case  of  a  paroxysm  in  an 
infant  six  hours  old,  whose  mother  was  suffering  from  malaria. 

Pathology. — In  acute  cases  of  sestivo-autumnal  infections  the  organs  have 
a  slaty-grey  colour  due  to  the  accumulation  of  pigment  formed  by  the  parasites. 
These  are  present  in  greatest  numbers  in  the  spleen  and  bone  marrow,  but  in  cer- 
tain cases  the  brain  may  be  the  seat  of  an  intense  affection,  and  the  capillaries 
crowded  with  pigmented  parasites.     The  spleen  is  enlarged  and  softened  and  of  a 
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slaty  colour,  and  the  liver  is  enlarged.  The  bone  marrow  is  often  extensively 
pigmented,  and  in  chronic  cases  there  may  be  a  great  increase  in  the  red  bone 
marrow.  In  other  cases  this  may  fail  to  respond,  and  fatal  aplastic  anaemia 
result. 

Diagnosis. — While  malaria  in  adults  can  often  be  easily  diagnosed  by  the 
symptoms,  in  children  this  is  far  more  difficult.  The  only  way  to  make  a  certain 
diagnosis  is  by  rinding  the  malarial  parasites  in  the  blood.  The  examination 
must  he  made,  however,  before  quinine  has  been  given.  The  various  types  of  the 
parasites  may  be  distinguished  by  the  criteria  already  given.  In  malaria  the 
leucocytes  are  reduced  in  number,  while  in  septic  infections  they  are  increased.  In 
making  these  observations,  the  peculiarities  of  the  condition  of  the  white  cell  content 
of  the  blood  of  young  children  must  be  remembered. 

Prognosis. — The  prognosis  is  good,  provided  that  the  child  is  treated  with 
quinine  and  can  be  removed  from  the  malarious  district.  Kelapses  may,  however, 
occur,  even  after  long  intervals  without  any  symptoms. 

Treatment — Prophylaxis. — In  a  malarious  district  instruction  must  be  given 
to  protect  young  children  from  the  bites  of  mosquitoes.  Suitable  clothes  and 
fine  netting  for  the  face,  and  mosquito  netting  at  night,  must  be  used. 

The  general  treatment  is  that  of  an  acute  febrile  disease.  In  the  cold  stage 
stimulants  and  a  hot  bath  may  be  needed,  while  in  the  hot  stage  tepid  sponging  of 
the  skin  and  an  icebag  to  the  head  are  useful.  The  bowels  should  be  well  opened 
by  calomel.  For  infants  under  two  years  old,  the  bisulphate  of  quinine  may  be 
given  in  water  in  doses  of  1  to  2  grains.  If  it  is  vomited,  double  the  quantity  may 
be  given  per  rectum.  It  should  not  be  given  hypodermically,  as  induration  of  the 
skin,  and  often  sloughing,  are  apt  to  occur. 

Older  children  take  without  difficulty  the  tablets  composed  of  chocolate  and 
tannate  or  sulphate  of  quinine,  which  are  nearly  tasteless.  The  rectal  method  of 
administration  may  be  combined  with  the  oral.  Children  bear  the  administration 
of  quinine  well,  and  full  doses  should  be  given.  Thus,  an  infant  with  a  sharp  attack 
of  malaria  requires  8  to  10  grains  of  the  sulphate  in  the  day.  In  chronic  cases  with 
anaemia,  smaller  doses  of  quinine  with  iron  and  arsenic  should  be  employed. 
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CHAPTER  XXI 

CONGENITAL  SYPHILIS 

A.  M.  GOSSAGE 

Introduction  —  Organism  of  Syphilis.  —  Syphilis  is  a  specific  disorder  caused  , 
by  a  living  contagium,  and  characterized  by  a  prolonged  and  chronic  course.  It 
has  been  shown,  with  a  probability  almost  amounting  to  certainty,  that  the  con- 
tagium is  an  organism,  first  described  by  Schaudinn,  which  belongs  to  a  higher  class 
than  the  bacteria,  and  is  known  as  the  Spiroehseta  pallida  or  Treponema  pallidum. 
Like  the  other  organisms  of  its  class,  it  has  not  been  grown  outside  a  living  body,  but 
it  differs  from  them  in  that  in  its  natural  state  it  has  only  been  found  in  human 
beings,  and  is  directly  conveyed  from  one  person  to  another  without  the  interven- 
tion of  an  intermediate  host.  It  is  possible  to  transmit  the  disease  in  a  modified, 
but  still  recognizable,  form  to  monkeys,  a  fact  which  has  helped  in  the  elucidation 
of  many  obscure  points.  These  higher  organisms  have  a  marked  point  of  distinc- 
tion from  the  bacterial  class  in  that  they  are  susceptible  to  the  influence  of  drugs 
administered  to  their  host,  and  it  is  possible  by  the  ingestion  of  certain  chemical 
substances  to  kill  most  of  the  organisms  present  in  an  infected  individual  and 
incidentally  to  cause  the  disappearance,  temporary  or  permanent,  of  the  mani- 
festations of  the  disease. 

Effects  of  Infection. — The  inoculation  of  the  virus  causes  first  a  local  lesion,  which 
takes  about  a  month  to  develop,  the  later  stages  being  acompanied  by  swelling 
of  the  adjacent  lymphatic  glands.  This  is  followed,  about  two  months  later,  by  a 
generalized  infection,  as  shown  by  eruptions  on  the  skin  and  mucous  membranes. 
After  the  lapse  of  some  years  isolated  local  lesions  tend  to  develop  in  any  part  of 
the  body,  with  much  destruction  of  tissue  and  scarring.  At  all  stages  the  presence 
of  the  virus  leads,  however,  to  the  development  of  a  "  granuloma,"  which  is  an 
inflammatory  new  growth  formed  of  embryonic  cells  ;  these  cells  are  round  cells, 
epithelioid  cells,  and  often  giant  cells,  which  are  partly  of  vascular,  partly  of  con- 
nective-tissue origin.  The  new  growth  is  situated  near  the  wall  of  an  artery,  hut, 
like  a  tubercle,  has  no  bloodvessels  within  itself.  It  is  always  associated  with 
changes  in  the  adjacent  small  bloodvessels,  there  being  inflammatory  thickening 
of  the  internal  and  external  coats  of  both  arteries  and  veins.  The  initial  lesion  is 
situated  just  under  the  cutaneous  epithelium,  and  as  it  increases  in  size  tends 
to  ulcerate.  The  secondary  lesions  are  also  mainly  superficial  on  the  skin  and 
mucous  membranes,  but  generally  only  ulcerated  in  moist  situations,  such  as  the 
mouth  or  around  the  anus.  The  tertiary  lesions  appear  in  the  deeper  structures, 
grow  to  a  larger  size,  and  frequently  end  in  the  death  of  their  central  cells  and  the 
formation  of  an  abscess  or  deep  ulcer. 

Children  of  all  ages  are  as  liable  to  infection  as  adults,  but,  owing  to  the  fact 
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that  the  contagium  is  usually  passed  from  one  individual  to  another  during  sexual 
intercourse,  cases  of  acquired  syphilis  are  naturally  much  rarer  in  childhood. 
Infants  can,  however,  be  infected  by  their  parents  before  they  are  born.  This  leads 
to  what  is  known  as  "  congenital  syphilis,"  or  improperly  as  "  inherited  syphilis," 
a  disease  differing  in  some  of  its  clinical  aspects  from  the  acquired  complaint- 
Much  controversy  has  arisen  over  which  parent  is  to  be  regarded  as  the  source 
from  whom  the  infantile  complaint  is  derived.  There  is  no  doubt  as  to  the  power 
of  a  syphilitic  mother  to  infect  her  unborn  child,  but  it  has  been  regarded  as  im- 
possible for  the  father  to  infect  the  child  without  first  giving  the  disease  to  the 
mother.  Against  this  view  there  is  a  long  array  of  clinical  facts  proving  that  a 
man  who  shows  no  infective  lesions  can  beget  syphilitic  children  without  the 
mother  exhibiting  any  recognizable  sign  of  the  complaint,  and  that  in  these  families 
treatment  of  the  father  alone  may  result  in  the  escape  of  the  next  child.  Finger 
has  discovered  that  the  semen  of  a  syphilitic  man  may,  when  inoculated  into  a 
monkey,  produce  a  primary  sore,  although  the  spirochaeta,  which  may  occur  in  the 
testicle  has  never  yet  been  found  in  the  semen.  Hence  the  possibility  of  congenital 
syphilis  being  derived  from  the  father  alone  must  be  accepted.  Many  who  acknow- 
ledge this  consider  that  the  diseased  foetus  is  certain  to  infect  its  mother  during 
gestation,  founding  their  belief  on  the  occurrence  of  tertiary  symptoms  in  some 
women  who  have  had  no  previous  sign  of  syphilis  except  the  bearing  of  syphilitic 
children,  and,  further,  on  the  fact  that  the  suckling  of  a  syphilitic  infant  by  its 
mother  does  not  lead  to  her  infection,  while  if  another  healthy  woman  suckle  the 
same  syphilitic  child  she  may  develop  a  chancre  on  her  breast  (Colles's  law). 
There  are,  however,  some  probable  exceptions  to  Colles's  law  and  the  infectivity 
of  congenital  syphilis  has  certainly  been  exaggerated.  Again,  tertiary  lesions  are 
not  unknown  in  men  when  no  history  of  secondary  or  primary  manifestations  can 
be  obtained,  and  their  ocurrence  in  some  women  is  no  proof  that  the  mothers 
of  all  syphilitic  infants  are  themselves  affected.  Coutts  has  suggested  a  probable 
explanation  of  the  undoubted  immunity  of  these  women,  that  it  is  due  to  the 
absorption  through  the  placenta  into  the  maternal  circulation  of  some  chemical 
product  of  the  growth  of  the  virus  in  the  foetus. 

Acquired  syphilis  in  infants  and  children  differs  in  no  way  from  the  disease  in 
adults  in  its  pathology,  course,  and  symptoms.  In  congenital  syphilis,  on  the  other 
hand,  the  foetus  is  probably  infected  at  the  moment  of  impregnation  of  the  ovum, 
and  develops  hand  in  hand,  so  to  speak,  with  the  syphilitic  virus.  Not  unnaturally, 
therefore,  it  suffers  from  the  action  of  that  virus  much  more  severely  than  when 
there  is,  at  a  later  age,  a  gradual  spreading  of  the  contagium  from  a  small 
local  lesion.  Hence  death  is  a  very  frequent  and  early  result  of  fcetal  syphilis, 
merely  from  the  severity  of  the  poisoning ;  whilst  death  in  acquired  syphilis  is 
almost  always  due  to  gross  lesions  of  vital  organs  or  to  degeneration  of  the  blood- 
vessels, both  of  which  occur  late  in  the  disease. 

In  severe  infections  the  foetus  dies  and  is  aborted.  Pregnancy  may  also  be 
prematurely  terminated  by  so-called  "  gummatous  disease  of  the  placenta  "  inter- 
fering with  the  proper  supply  of  blood,  the  disease  being  confined  in  practically  all 
cases  to  the  foetal  portion  of  the  placenta.  In  slighter  conditions  of  placental 
disease  the  foetus  may  be  born  alive,  but  much  below  the  usual  weight.  The 
viscera,  which  are  only  affected  in  the  late  stages  of  the  acquired  disease,  are  often 
in  congenital  syphilis  attacked  early  and  severely,  causing  death  either  in  utero 
or  in  the  first  few  months  of  extra-uterine  life.     In  these  visceral  lesions  the  spiro- 
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chaetae  can  be  found  in  enormous  numbers,  a  great  contrast  to  their  scarcity  in  the 
lesions  of  acquired  syphilis.  The  liver,  owing  to  its  situation  and  great  importance 
in  the  foetal  circulation,  is  the  viscus  most  frequently  affected  and  a  peculiar  type 
of  cirrhosis  results,  where  the  new  fibrous  tissue,  besides  being  interlobular,  also 
invades  the  lobules  and  penetrates  between  the  individual  cells.  The  growing 
bones  are  also  often  attacked  ;  indeed,  Wegner  and  Taylor  state  that  in  dead 
syphilitic  foetuses  there  is  invariably  disease  at  the  epiphyseal  lines,  and  an  altera- 
tion in  bone  development.  This  is  shown  by  the  presence  of  a  yellow  irregular  line 
at  the  junction  of  the  epiphysis  and  diaphysis,  which  on  examination  with  the 
microscope  is  found  to  be  due  to  a  proliferation  of  new  cells  {i.e.,  a  granulomatous 
new  growth).  By  this  new  growth  the  vessels  are  pressed  on  and  the  circulation 
interfered  with,  so  that  the  nutrition  of  the  cartilaginous  cells  is  affected  and 
ossification  proceeds  irregularly.  In  some  cases  death  of  tissue  may  result,  leading 
to  separation  of  the  epiphysis  from  the  diaphysis. 

After  the  marriage  of  two  individuals,  one  of  whom  is  syphilitic,  the  common 
sequence  of  events  is  that  the  wife  has  a  succession  of  miscarriages,  the  foetus  on 
each  occasion  being  killed  by  the  severity  of  the  infection  or  by  disease  of  the 
placenta.  This  is  naturally  the  more  likely  to  take  place  where  the  wife  is  afflicted 
with  the  disease  than  where  the  husband  alone  is  concerned.  In  the  vast  majority 
of  cases,  however,  the  man  is  the  source  of  the  contagium,  and  in  the  largest  pro- 
portion of  these  the  woman  never  shows  any  sign  of  infection.  After  several  mis- 
carriages, a  child  may  be  born  at  term,  which  probably  dies  within  a  short  time  of 
birth,  showing  syphilitic  lesions  of  the  viscera  ;  then,  later,  children  may  be  born 
who  appear  healthy  at  birth,  and  only  show  signs  of  syphilis  four  to  six  weeks 
afterwards.  Though  this  is  the  typical  course  of  events,  yet  sometimes  a  perfectly 
healthy  child  appears  between  two  syphilitic  ones.  The  explanation  offered  by 
Coutts  of  the  gradual  diminution  of  the  intensity  of  infection  seems  to  the  writer 
the  most  convincing.  Since  infection  means  the  transference  of  the  living  con- 
tagium from  the  sick  to  the  healthy,  differences  in  the  severity  of  infection  probably 
result  more  from  the  condition  of  the  infected  individual  than  of  the  infector.  In 
ordinary  clinical  experience  there  is  no  difference  in  the  severity  of  the  complaint 
in  adults  according  as  to  whether  the  person  from  whom  they  derive  infection  is 
in  the  early  or  late  stage  of  the  disease,  although  the  probability  of  infection  gets 
less  as  time  goes  on.  The  same  rule  would  be  expected  to  hold  with  regard  to  in- 
fection of  the  fcetus  by  the  male  parent  and  the  progressive  diminution  of  severity 
that  is  actually  met  with  is  probably  due  to  the  absorption  of  antibodies  by  the 
mother  from  each  successive  syphilitic  foetus,  which  should  gradually  increase  the 
immunity  of  all  her  cells,  including  the  ova,  and  so  modify  the  severity  of  infection 
for  future  infants. 

Symptomatology — Rashes. — It  is  the  exception  for  syphilitic  infants  who  are 
born  alive  at  term  to  show  any  obvious  sign  of  the  complaint.  When  signs  are 
present  at  birth,  such  as  wasting  or  a  bullous  rash,  death  nearly  always  ensues 
after  a  very  brief  period.  Generally  at  birth  the  child  appears  well  nourished  and 
blooming,  but  after  three  or  four  weeks  it  begins  to  waste,  to  snuffle,  and  then  a 
rash  appears  on  the  buttocks  and  forehead.  Snuffling  is  one  of  the  most  constant 
of  the  features  presented  by  the  infant  with  congenital  syphilis,  and  is  due  to  swell- 
ing and  excoriation  of  the  nasal  mucous  membrane  with  a  certain  amount  of 
viscid  discharge.  It  is  accompanied  by  some  broadening  of  the  bridge  of  the  nose, 
which,  however,  disappears  as  the  child  gets  older.     The  more  marked  and  per- 
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manent  deformity  caused  by  destruction  of  bone  arises  much  later  in  the  course 
of  the  disease,  if  it  occurs  at  all.  There  is  always  some  obstruction  in  the  nostrils, 
and  this  may  in  rare  cases  be  so  great  that  the  baby  is  unable  to  suck,  and  has  to 
be  fed  by  a  spoon.  Accompanying  the  snuffles  there  is  usually  some  laryngitis,  so 
that  the  infant's  cry  becomes  hoarse.  The  skin  rashes  appear  a  little  later,  and 
are  generally  confined  to  the  buttocks  and  genitals.  They  are  usually  erythe- 
matous in  nature,  and  are  similar  in  position  and  appearance  to  the  rash  produced 
in  the  delicate  skin  of  many  infants  by  the  contact  of  alvine  and  urinary  discharges. 
They  tend,  however,  to  spread  farther  down  the  thighs  and  legs,  and  up  on  to  the 
abdomen,  and  are  less  bright,  resembling  more  the  colour  of  raw  ham.  The  chin 
and  brows  are  sometimes  involved,  and  less  frequently  the  palms  and  soles.  The 
limited  character  of  the  distribution  of  these  rashes  affords  a  strong  contrast  to 
acquired  syphilis,  where  the  general  roseola,  almost  unknown  in  the  congenital 
disease,  is  the  earliest  and  most  typical  of  the  skin  eruptions.  After  the  erythe- 
matous, papular  rashes  with  some 
coarse  desquamation  are  the  most 
common,  while  vesicular  and  bullous 
eruptions  are  rare.  Bullae  are,  how- 
ever, more  frequent  in  congenital  than 
acquired  syphilis,  and  a  syphilitic 
pemphigus  is  prone  to  appear  at  or 
shortly  after  birth  in  severely  affected 
infants.  In  such  cases  bullae  nearly 
always  are  found  on  the  palms  and 
soles  as  well  as  elsewhere.  The  prog- 
nosis of  these  early  bullous  rashes 
is  grave,  and  the  infants  nearly 
always  die.  Associated  with  the  skin 
eruptions  there  is  generally  loss  of 
hair,  not  only  on  the  head,  but  also 
in  the  eyebrows.  Some  authors  de- 
scribe a  profuse  growth  of  black  hair 
as  appearing  in  some  syphilitic  babies ; 
this  "  syphilitic  wig,"  as  it  has  been 

called,  cannot,  however,  be  regarded  as  a  definite  sign  of  the  disease,  since  a 
precisely  similar  appearance  may  be  found  in  children  where  there  can  be  no 
suspicion  of  a  syphilitic  taint. 

Sores  about  the  lips  are  not  infrequent,  either  in  the  form  off  mucous  tubercles 
or  more  commonly  as  longitudinal  radiating  fissures  or  rhagades.  These  fissures 
give  a  very  characteristic  appearance  to  the  patient,  and  are  often  followed  by 
marked  scarring.  They  should  not  be  confused  with  the  common  shallow  ulcers 
at  the  angle  of  the  mouth  in  weakly  children.  Mucous  tubercles  may  appear  about 
the  mouth,  and  condylomata  about  the  anus,  but  are  decidedly  rare  at  this  period, 
in  contrast  to  their  frequency  and  profusion  in  the  acquired  complaint. 

The  lymphatic  glands  may  sometimes  be  found  enlarged,  but  never  to  the  extent 
observed  in  the  acquired  disease,  where  their  involvement  is  invariable. 

Epiphysitis.— It  has  been  pointed  out  that  changes  at  the  epiphyses  of  the  long 
bones  have  been  found  in  prematurely  born  foetuses  and  in  infants  dying  soon  after 
birth,  changes  said  to  be  constant  by  some  observers.     Clinical  signs  of  epiphysitis, 


Fig.  160. — The  Appearance  of  the  Face  in 
a  Severe  Case  of  Congenital  Syphilis. 
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however,  are  not  specially  common,  and  do  not  appear  until  the  third  to  sixth 
week  after  birth.  A  child,  who  has  probably  already  had  snuffles  and  a  rash  about 
the  buttocks,  may  seem  to  be  in  pain,  and  may  be  noticed  not  to  move  one  or  more 
of  its  limbs.  Tenderness  and  swelling  may  be  found  about  several  of  the  epiphyses 
of  the  long  bones,  and,  in  addition  to  this,  in  some  cases  one  or  more  of  the  limbs 
may  be  apparently  paralyzed,  hanging  quite  motionless  and  flaccid.  Neither  the 
pain  nor  the  tenderness  are  as  a  rule  very  severe,  and  may  be  quite  absent,  and 

they  seem  insufficient  to  account  for 
the  pseudo-paralysis  which  so  often 
accompanies  the  epiphysitis.  When 
more  than  one  limb  is  affected  with 
the  paralysis,  they  are  not  attacked 
simultaneously,  but  at  intervals  of  a 
few  days.  With  appropriate  treatment 
the  condition  clears  up  with  extra- 
ordinary rapidity,  though  in  severe 
cases  there  may  be  separation  of  the 
epiphysis,  requiring  careful  adjust- 
ment of  the  limb  in  splints  to  prevent 
deformity.  Syphilitic  pseudo-paralysis 
has  to  be  distinguished  from  scurvy, 
infantile  paralysis,  and  acute  epi- 
physitis, all  of  which  may  produce 
somewhat  similar  symptoms.  The 
age  incidence  of  scurvy  and  syphilitic 
pseudo-paralysis  is  different.  Scurvy 
is  very  rare  before  the  age  of  six 
months,  whereas  the  paralysis  of 
syphilis  generally  occurs  before  the 
second  month  after  birth,  and  is  very 
rare  after  the  sixth  month.  Pain  and 
tenderness,  as  well  as  local  swelling, 
are  more  pronounced  in  scurvy. 
Further  distinction  between  the  two 
conditions  will  depend  on  the  presence 
or  absence  of  other  signs  of  the  com- 
plaints, and,  in  the  case  of  syphilis, 
on  the  previous  history  of  the  child 
and  the  history  of  the  mother's 
former  pregnancies.  Sometimes  it 
may  be  necessary  to  await  the  results  of  treatment.  Infantile  paralysis  is  also 
rare  at  the  early  age  when  pseudo-paralysis  is  commonest.  Its  onset  is  more 
sudden,  and  is  followed  by  rapid  degeneration  of  the  affected  muscles,  with  an 
early  reaction  of  degeneration  to  electrical  stimulation,  and  there  is  an  absence  of 
any  tenderness  or  swelling  about  the  epiphyseal  lines.  The  intense  pain  and 
tenderness,  and  the  marked  constitutional  symptoms,  are  usually  sufficient  to 
render  the  diagnosis  of  acute  epiphysitis  easy.  The  appearances  under  the 
X  rays  are  quite  different  in  these  complaints,  and  afford  a  valuable  means  of 
diagnosis. 


Fig.  161. —  Syphilitic  Epiphysitis 
Periostitis  from  a  Child  aged 
Weeks. 
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The  bones  of  the  hands  and  feet  may  also  be  attacked  by  syphilitic  epiphysitis, 
especially  the  phalanges,  but  this  syphilitic  dactylitis  is  rare  before  the  age  of 
twelve  months  ;  after  this  age  it  is  not  so  uncommon,  and  is  very  difficult  to  dis- 
tinguish from  tuberculous  dactylitis.  But  X-ray  appearances  are  usually  very 
different.  There  is  swelling  about  one  or  more  of  the  proximal  phalanges,  which 
frequently  goes  on  to  suppuration,  and  sometimes  bone  destruction.  Suppuration 
is  almost  unknown  in  the  earlier  epiphysitis  described  above,  but  even  the  long 
bones  may  be  affected  with  suppuration  at  their  ends  during  the  later  stages  of 
congenital  syphilis.  The  fingers  may  also  be  affected  with  suppuration  around 
the  nails,  but  this  onychia  is  also  commoner  after  the  patient  has  passed  the  first 
year. 

Constitutional  Symptoms. — As  might  be  expected,  there  is  often  in  the  congenital 
disease  a  marked  influence  on  the  general  nutrition 
of  the  infant.  Wasting  frequently  occurs  and  in 
many  cases  is  extreme.  The  child  becomes  anaemic, 
and  the  complexion  often  takes  a  characteristic 
whitish-brown  hue,  which  has  been  likened  to  the 
colour  of  cafe  au  lait.  Naturally  the  wasting  is  more 
extreme  where  the  abdominal  organs  have  been 
affected  and  any  considerable  degree  of  marasmus 
is  a  sign  of  serious  import.  Sometimes  wasting  is 
the  only  sign  of  the  syphilitic  taint  that  shows  itself 
— that  is  to  say,  a  child  of  syphilitic  parents  may 
show  no  other  sign  of  being  affected.  The  recognition 
of  this  possibility  is  important,  as  some  of  these  cases 
may  be  saved  by  the  prompt  administration  of  mercury. 

Visceral  Lesions. — In  the  class  of  cases  now  being 
considered,  which  are  born  healthy,  and  only  show  the 
first  signs  of  the  disease  at  four  to  six  weeks  after 
birth,  the  viscera  are  much  less  frequently  attacked 
than  in  the  infants  who  die  before  or  soon  after  birth. 
Still,  they  do  not  always  escape,  the  organ  most 
commonly  affected  being  the  spleen,  which  is  enlarged 
to  some  extent  in  the  majority  of  cases.  This  enlarge- 
ment seems  to  be  due  to  a  general  hyperplasia.  The 
liver  is  also  sometimes  enlarged  and  cirrhotic.  In 
some  cases  there  is  a  painless  enlargement  and 
hardening  of  the  testis. 

Ocular  Symptoms.— The  eyes  are  attacked  in  a  large  number  of  infants,  either  as 
iritis  or  choroiditis,  or  both.  Choroiditis  shows  itself  by  a  number  of  white  patches 
in  the  fundus  surrounded  by  pigment  and  by  isolated  collections  of  pigment. 
Hence  an  examination  with  the  ophthalmoscope  may  clear  up  a  doubtful  diagnosis. 

Skeletal  and  Cranial  Manifestations.— -Where  death  does  not  ensue  early,  the 
disease  usually  responds  very  readily  to  treatment,  and  the  infant  loses  the  charac- 
teristic symptoms  and  improves  in  nutrition.  As  a  class,  however,  these  babies 
are  not  as  robust  as  uninfected  children  and  the  death-rate  amongst  them  from 
accidental  disorders,  such  as  diarrhoea  and  broncho-pneumonia,  is  excessively  high. 
The  same  is  true,  according  to  Dawson  Williams,  even  among  the  later  children  of 
syphilitic  families,  although  they  have  never  shown  any  sign  of  syphilis.     The 


Fig.  162. — Syphilitic  Epi- 
physitis and  Perios- 
titis from  a  Child  aged 
Twelve  Weeks. 
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interference  with  the  general  nutrition  leads  in  nearly  all  cases  to  rickets  and  its 
consequences,  and  anaemia  is  frequent  and  sometimes  severe.  In  the  second  year 
of  life  these  children  are  prone  to  exhibit  all  the  bony  changes  in  the  skull  and 
skeleton  which  result  from  rickets,  but  there  are  certain  alterations  in  the  skull 
which  have  been  considered  as  due  only  to  syphilis.  Of  these,  craniotabes — where 
the  ossification  proceeds  irregularly,  and  islets  of  unossified  membrane  are  left, 
especially  in  the  occipital  bone  and  the  posterior  portions  of  the  parietals — is  by  no 
means  confined  to  syphilitic  babies,  though  perhaps  more  frequent  in  them. 
Parrot,  who  was  responsible  for  regarding  craniotabes  as  always  syphilitic  in 
origin,  also  described  as  due  to  syphilis  the  formation  of  nodes  around  the  anterior 

fontanelle,  producing  what  has  been 
called  the  "  natiform  skull."  This 
type  is  to  be  distinguished  from  the 
rickety  skull,  where  the  thickening  is 
over  the  parietal  and  frontal  bosses  ; 
but  in  most  cases  of  congenital 
syphilis  rickets  is  added  to  the  original 
complaint,  so  that  a  mixed  type  of 
thickening  of  the  skull  results,  in 
which  it  is  not  easy  to  determine  what 
is  due  to  syphilis  and  what  to  rickets. 
Relapses.  —  Unless  sufficiently 
treated,  manifestations  of  congenital 
syphilis  tend  to  return  after  their  first 
disappearance,  but  the  phenomena  of 
a  "  relapse  "  differ  in  many  ways  from 
those  originally  present.  A  recur- 
rence of  skin  eruptions  or  of  pseudo- 
paralysis is  very  rare,  the  relapse 
being  usually  indicated  by  snuffles 
and  mucous  tubercles  about  the 
mouth  and  anus.  After  the  age  of 
twelve  months  condylomata  are  not 
uncommon,  while  earlier  they  are  rare 
in  contrast  to  the  profusion  with  which 
they  are  exhibited  in  infants  infected 
with  syphilis  after  birth. 

Later  Manifestations. — After  the 
third  or  fourth  year  of  life  symptoms 
begin  to  appear  which  may  be  compared  with  what  are  called  "  tertiary  symptoms  " 
in  acquired  syphilis.  Thus,  nodes  appear  on  the  bones,  and  gummata  in  the  various 
tissues  of  the  body.  In  the  absence  of  treatment  these  tend  to  break  down, 
producing  abscesses  and  ulcers,  with  destruction  of  soft  parts  and  bone.  Thus 
marked  deformities  may  arise,  amongst  the  most  frequent  being  perforation  of  the 
palate  and  of  the  nasal  septum,  with,  in  the  latter  case,  sinking  in  of  the  bridge  of 
the  nose.  Periosteal  thickenings  may  deform  the  long  bones  and  skull,  and  the 
tibia  becomes  specially  characteristic,  the  shin  being  bowed  forward  like  a  cutlass 
or  sword.  These  lesions  are,  of  course,  not  pathognomonic  of  congenital  syphilis, 
but,  owing  to  the  rarity  of  acquired  syphilis  in  childhood,  may  usually  be  considered 


Fig.  163. — Radiograph  of  Syphilitic  Osteo- 
periostitis in  a  Girl  aged  Eleven  and 
a  Half  Years. 
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as  resulting  from  the  congenital  disease.  The  joints  tend  also  to  be  affected, 
generally  later  than  the  twelfth  year,  resulting  in  a  painless  enlargement  with  some 
fluid  effusion,  which  is  usually  symmetrical  in  distribution  and  is  commoner  in 
the  knees  than  elsewhere.  Characteristic  changes  take  place  in  the  permanent 
teeth,  which  Passini  and  others  have  shown  to  be  due  to  the  actual  presence  of 
the  Spirochaeta  pallida  in  the  dental  follicles,  the  result  on  the  growth  of  the  teeth 
being  that  there  is  a  general  hypoplasia  ;  the  affected  teeth  are  therefore  smaller 
than  the  normal  and  somewhat  misshapen.  All  the  teeth  may  be  affected,  or 
only  one  or  two,  but  the  most  characteristic  are  the  central  incisors,  which  tend 
to  be  peg-shaped,  with  a  central  notch  at  the  cutting  edge.  The  canines  and 
molars  are  less  frequently  attacked,  but  may  be  affected  even  when  the  incisors 
escape  ;  these  teeth  are  poorly  developed,  with  small  knobs  of  enamel  projecting, 
instead  of  well-formed  cusps  (Turner). 

In  these  later  stages  the  eye  is  frequently  attacked,  but  at  this  period  it  is  the 
cornea  which  suffers,  whereas  in 
early  life  it  is  the  choroid.  The 
inflammatory  condition  of  the 
cornea,  interstitial  keratitis,  is 
shown  by  a  certain  amount  of  peri- 
corneal vascular  injection,  and  by 
the  cornea  itself  becoming  opaque, 
giving  a  ground-glass  appearance. 

The  ear  is  also  often  implicated, 
the  auditory  nerve  being  the  portion 
that  suffers.  The  patient  gradually, 
or  sometimes  suddenly,  becomes 
deaf,  and  the  deafness,  once  estab- 
lished, is  permanent. 

These  three  symptoms  — 
notched,  undeveloped  incisor  teeth, 
interstitial  keratitis,  and  deafness 
— were  insisted  on  by  Hutchinson 
as  the  three  cardinal  signs  of 
late    congenital     syphilis.      It    is 

probable,  however,  that  they  may  all  result  from  acquired  syphilis,  provided  the 
infection  takes  place  in  early  infancy  (cf.  Welander  with  regard  to  syphilitic  teeth). 

Congenital  Syphilis  of  the  Nervous  System.— The  nervous  system  may  be 
attacked  by  congenital  syphilis  as  well  as  by  the  acquired  disease.  There  is  a 
tendency,  however,  to  exaggerate  the  influence  of  syphilis  in  the  production  of 
lesions  of  the  nervous  centres.  Because  a  syphilitic  meningitis  may  produce 
hydrocephalus,  convulsions,  or  imbecility,  it  does  not  follow  that  these  conditions 
are  always,  or  even  frequently,  due  to  syphilis.  Even  where  the  history  of  con- 
genital syphilis  is  clear,  it  may  be  difficult  to  determine  whether  the  symptoms 
are  really  due  to  this  complaint.  For  instance,  convulsions  may  in  certain  cases 
be  due  rather  to  a  consequent  rickets  than  to  the  initial  syphilitic  infection,  or  the 
conjunction  may  be  accidental.  Of  the  special  sense  organs,  the  eye  and  ear,  as 
has  been  already  pointed  out,  are  frequently  affected,  and  the  early  occurrence  of 
choroiditis  may  be  emphasized.  Paresis  of  single  cranial  nerves  is  of  occasional 
occurrence— e.g.,  of  the  oculo-motor  nerves,  resulting  in  a  temporary  or  permanent 


Fig.  164. — The  Appearance  of  the  Permanent 
Teeth  in  a  Case  of  Congenital  Syphilis, 

SHOWING        THE        POOKLY- DEVELOPED,       PeG- 

shaped  Cbntrol  Incisors  with  the  Notch 
on  the  Cutting  Edge. 
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squint.  Such  paresis  may  be  due  to  local  disease  of  tie  nerve  centre,  or  to  the 
pressure  of  a  gumma,  which  forms  one  of  the  types  of  cerebral  tumour  in  children. 
As  in  adults,  there  may  be  degeneration  of  the  cerebral  substance,  leading  to  a 
juvenile  type  of  general  paralysis,  the  chief  characteristic  of  which  is  a  progressive 
dementia.  More  rarely,  a  form  of  locomotor  ataxia,  starting  about  the  age  of 
fifteen  years,  may  be  met  with. 

Diagnosis. — The  diagnosis  of  acquired  syphilis  in  the  child  depends  on  the 
discovery  of  the  primary  chancre,  which  is  usually  situated  extragenitally,  and  not 
difficult  to  find.  There  will  also  be  a  well-marked  roseolar  rash  and  a  profuse 
eruption  of  condylomata,  and  enlargement  of  the  lymphatic  glands.  In  the 
congenital  disease  the  diagnosis  depends  upon  the  consideration  of  a  number  of 
separate  points.  With  a  typical  rash  and  rhagades  about  the  lips  the  complaint 
may  be  recognized  at  a  glance,  but  in  other  cases  the  signs  are  not  so  distinctive. 
The  rash  may  have  to  be  differentiated  from  the  erythematous  condition  produced 
about  the  buttocks  from  the  irritation  of  the  alvine  and  urinary  discharges  ;  doubt- 
less this  irritation  is  partly  responsible  for  the  special  proclivity  of  the  syphilitic 
rash  to  affect  these  situations.  In  syphilis  the  eruption  has  usually  a  more  coppery 
colour,  and  tends  to  spread  as  discrete  maculae  over  the  front  of  the  abdomen  and 
down  below  the  thighs  to  the  legs.  The  presence  of  a  rash  about  the  chin  or  fore- 
head, and  especially  on  the  palms  and  soles,  would  strengthen  or  make  certain  the 
diagnosis.  Snuffling  is  an  important  and  almost  constant  feature  of  congenital 
syphilis,  but  it  must  be  remembered  that  it  is  quiet  common  in  infants  from  other 
causes.  A  history  of  numerous  miscarriages  in  the  mother,  or  of  previous  children 
afflicted  with  snuffles  and  rash,  may  indicate  that  a  marasmus  is  of  specific  origin. 
An  ophthalmoscopic  examination  is  of  great  value,  as  choroiditis  is  a  frequent  early 
complication.  A  painless  enlargement  of  the  testicles  is  in  infants  certainly  syphi- 
litic. The  pseudo-paralysis  has  to  be  differentiated  from  infantile  paralysis,  acute 
epiphysitis,  and  scurvy,  and  its  distinguishing  features  have  already  been  empha- 
sized. After  the  second  year  condylomata  about  the  anus  should  be  searched  for 
in  cases  of  suspicion,  and  after  the  seventh  year  the  teeth,  eyes,  and  bones,  should 
be  carefully  examined.  The  earlier  symptoms  improve  rapidly  under  treatment 
with  mercury,  and  one  is  justified  in  laying  some  stress  on  the  results  of  treatment 
in  forming  a  diagnosis.  Assistance  may  also  be  obtained  from  the  results  of  the 
Wassermann  reaction. 

Treatment. — Provided  treatment  is  sufficiently  prolonged  and  efficient,  the 
prognosis  in  babies  who  show  no  signs  for  the  first  few  weeks  of  life  is  fairly  good. 
There  is  even  a  fair  chance  of  a  healthy  child  being  born  to  syphilitic  parents  after 
a  long  series  of  miscarriages,  provided  they  are  both  rigorously  treated.  Infants, 
however,  born  with  signs  of  syphilis  on  them,  in  the  great  majority  of  cases  die, 
and  this  is  the  reason  for  the  bad  prognostic  signification  of  the  bullous  rashes 
which  nearly  always  occur  at  or  shortly  after  birth.  Marasmus  is  a  sign  of  bad 
import,  and  where  it  is  extreme  recovery  is  rare.  Severe  rickets  increases  the 
gravity  of  the  outlook  from  the  liability  to  broncho-pneumonia,  intestinal  disorders, 
and  convulsions.  As  a  whole,  syphilitic  children  die  from  various  complaints 
during  the  first  year  in  disproportionately  large  numbers  compared  with  unaffected 
infants,  and  this  increased  death-rate  also  applies,  though  not  to  the  same  extent, 
to  the  children  of  syphilitic  parents  who  never  show  any  symptom  of  syphilis. 

Since  the  living  cause  of  syphilis  can  be  either  killed  or  for  a  time  rendered 
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innocuous  by  the  salts  of  certain  metals,  the  drug  treatment  of  the  complaint 
naturally  first  comes  up  for  consideration.  The  congenital  type  may  be  treated 
before  conception,  before  birth,  and  after  birth.  As  a  rule  the  male  is  the  parent 
who  is  the  origin  of  the  infection,  and  no  man  ought  to  be  allowed  to  marry  until 
at  least  three  years  have  passed  since  the  initial  attack,  and  even  then  only  if 
there  have  been  no  symptoms  referable  to  the  disease  for  over  a  year.  Permission 
should  also  be  withheld  in  any  case  where  the  treatment  has  not  been  sufficient. 
A  syphilitic  man  has  been  known  to  beget  a  syphilitic  child  up  to  as  late  as  ten  years 
after  infection.  If  marriage  has  already  taken  place,  and  if  a  miscarriage  has 
occurred  or  a  syphilitic  infant  been  born,  vigorous  treatment  with  mercury  of  the 
father  alone  over  several  months  may  result  in  the  next  child  being  born  healthy. 
Under  these  circumstances  it  is  probably  advisable  to  treat  the  prospective  mother 
as  well,  even  if  she  show  no  signs  of  infection.  Some  authorities  consider  that 
the  mother  of  a  syphilitic  child  is  necessarily  herself  infected,  and,  without  acknow- 
ledging this,  it  must  be  confessed  that  many  persons  of  both  sexes  have  so  few  early 
symptoms  that  the  disease  may  escape  recognition.  If  the  mother  is  already  preg- 
nant, treatment  should  be  persisted  in,  as  this  may  favourably  influence  the  foetus 
and  may  prevent  disease  of  the  placenta,  with  the  consequence  that  a  viable  child 
may  be  born.  Pregnant  women  have  even  been  treated  with  salvarsan  without 
injury  to  the  foetus. 

Children  showing  signs  of  syphilis  at  birth  almost  invariably  die,  but  of  course 
attempts  should  be  made  both  by  drug  treatment  and  careful  hygiene  to  save  them. 
The  more  hopeful  cases  are  those,  born  apparently  healthy,  who  show  the  first 
symptoms  about  the  third  to  the  fifth  week  of  life.  As  a  rule  these  cases  respond 
well  to  treatment  with  mercury.  Babies  take  mercury  well,  and  it  may  be  given 
in  disproportionately  large  doses  compared  to  their  age  and  size.  The  most  con- 
venient preparation  is  the  mercury  and  chalk  powder,  which  may  be  given  in 
5-grain  doses  to  quite  young  infants  three  times  a  day,  and  in  grain  doses  to  babies 
a  year  old.  Sometimes  some  intestinal  disturbance  and  looseness  of  the  bowels 
is  caused,  when  the  drug  may  be  combined  with  aromatic  chalk  powder  or  a  very 
small  dose  of  opium  (e.g.,  gr.  J-J  of  pulv.  ipecac,  co.  for  a  child  of  two  months). 
Fortunately,  any  such  addition  is  only  very  rarely  required.  If  it  be  desired  to 
administer  the  mercury  in  the  liquid  form,  Tl^x.-xv.  of  liq.  hydrarg.  perchlor.  may 
he  given  to  quite  young  babies,  but  this  preparation  is  more  likely  to  cause  in- 
testinal troubles  than  the  pulv.  hydrarg.  c.  cret.  Inunction  is  also  a  convenient 
method  of  administering  the  drug  ;  \  drachmn  of  the  ung.  hydrarg.  can  be  rubbed 
gently  into  the  abdomen,  back,  or  axillee,  at  night,  and  then  covered  with  a  flannel 
binder,  the  ointment  being  carefully  washed  off  in  the  morning.  Care  should  be 
taken  that  a  fresh  place  is  chosen  on  each  successive  night,  otherwise  a  troublesome 
rash  may  be  induced.  Inunction  may,  of  course,  be  combined  with  the  internal 
administration  of  the  drug.  Although  the  manifestations  disappear  with  great 
rapidity,  treatment  should  be  continued  for  at  least  a  year,  and,  if  possible,  for 
a  further  six  to  twelve  months  beyond  this.  Where  the  course  has  been  too  short 
relapses  are  liable  to  occur,  and  it  is  in  the  insufficiently  treated  cases  that  the 
more  terrible  later  symptoms  are  prone  to  arise,  such  as  keratitis,  deafness,  gum- 
mata,  and  periostitis. 

Kecently  attempts  have  been  made  to  kill  all  the  peccant  organisms  by  a  single 
injection,  or  at  most  two  or  three  injections,  of  a  germicide.  The  drugs  chosen  for  this 
have  been  various  organic  compounds  of  arsenic,  and  that  most  widely  used  has  been 
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dioxydiarnidoarsenobenzol,  or,  to  give  it  its  shorter  names,  "  salvarsan  "  or  "  606." 
Although  extended  research  has  shown  that  this  preparation  cannot  be  depended 
on  to  kill  all  the  spirochtetae  in  every  case,  yet  in  nearly  all  the  symptoms  disappear 
with  great  rapidity.  The  most  favourable  results  are  obtained  with  the  very  early 
cases,  but  relapses  sometimes  occur  even  in  these,  and  nothing  definite  is  yet 
known  as  to  the  number  of  patients  who  will  relapse  and  the  proportion  who  will 
get  tertiary  symptoms.  The  preparation  is  a  yellow  powder,  which  just  before  use 
has  to  be  dissolved  in  ethylic  alcohol,  and  then  converted  into  a  mono-  or  disodium 
compound  by  addition  of  sodium  hydrate,  the  excess  of  sodium  hydrate  being 
nearly  neutralized.  It  may  be  injected  deep  into  a  muscle  or  into  a  vein.  The 
first  method  causes  a  good  deal  of  pain,  and  there  is  sometimes  sloughing  of  the 
parts  into  which  the  injection  has  been  made.  The  venous  method  seems  to  give 
quicker  and  more  certain  results,  but  is  possibly  more  dangerous  to  life,  and, 
owing  to  the  small  size  of  the  veins,  is  more  difficult  in  the  infant.  Death  has  taken 
place  in  a  certain  number  of  cases,  and  the  method  should  as  a  rule  be  avoided 
in  cachectic  infants  or  those  with  disease  of  the  central  nervous  system  or  eyes, 
blindness  having  been  sometimes  induced.  Successful  cases  have  been  reported 
in  infants  with  congenital  syphilis,  a  proportionate  dose  for  the  age  being  given — 
e.g.,  about  0-05  gramme.  In  deciding  whether  this  method  should  be  employed 
in  a  particular  case,  one  has  to  remember  its  danger  and  the  frequency  of  choroiditis 
in  cases  of  congenital  syphilis.  These  infants  respond  very  readily  to  mercury, 
and  it  does  not  seem  justifiable  to  employ  a  more  dangerous  drug,  the  administra- 
tion of  which  often  causes  much  pain,  except  where  there  is  strong  reason  to  suppose 
that  the  parents  will  neglect  to  bring  the  child  for  sufficient  treatment.  Still, 
favourable  results  have  been  obtained  in  that  grave  class  of  cases  which  shows 
symptoms  at  birth,  and  it  is  possible  that  some  lives  may  be  saved  by  its  employment. 
Recently  the  employment  of  smaller  doses  has  been  advocated  as  being  more  free 
from  danger.  The  same  total  quantity  has  to  be  given,  and  so  five  or  six  injections 
have  to  be  used.  An  attempt  has  been  made  to  treat  the  infant  by  injection  of 
the  mother  when  she  is  suckling  it.  As  with  the  similar  attempt  to  give  the  child 
mercury  through  the  mother's  milk,  the  results  seem  very  uncertain,  only  about 
half  the  cases  responding  to  the  drug.  In  older  patients,  who  do  not  respond  to 
iodide  and  mercury,  salvarsan  may  be  employed,  many  encouraging  results  having 
been  recorded. 

Acquired  syphilis  in  infancy  and  childhood  stands  on  a  different  footing.  The 
patients  spread  the  contagion  far  and  wide,  whereas  few  and  simple  precautions 
are  sufficient  to  prevent  infection  from  congenital  syphilis,  which  is  very  rare  even 
without  precautions.  The  organism  as  a  whole  is  much  less  profoundly  affected 
in  acquired  syphilis  than  in  the  congenital  disease,  and  hence  the  employment  of 
the  drug  is  less  dangerous  in  this  class.  As  salvarsan  appears  to  act  more  rapidly 
than  mercury,  and  thus  probably  deprives  the  patient  more  quickly  of  his  power 
of  infecting  others,  its  employment  may  be  advocated  where  the  general  health  of 
the  patient  is  good,  but  it  is  advisable  to  give  mercury  as  well. 

One  of  the  most  important  results  of  congenital  syphilis  is  wasting,  and  of  the 
cases  with  marked  wasting  a  very  large  proportion  die  ;  hence  the  general  hygiene 
must  command  very  careful  attention.  The  infants  must  have  a  sufficiency  of 
air,  must  be  suitably  clothed,  and  any  affection  of  the  intestines  or  lungs  must  be 
carefully  attended  to.  Above  all,  the  food  must  be  the  most  suitable  obtainable. 
Breast  feeding  is  the  natural  form  of  nutritional  supply  for  all  infants  under  the 
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age  of  ten  months,  and  so  the  mother  should  suckle  her  infant,  the  risk  of  her 
being  herself  infected  being  infinitesimal  even  when  she  shows  no  sign  of  the  disease. 
It  is  not,  however,  justifiable  to  allow  a  syphilitic  infant  to  be  suckled  by  a  wet- 
nurse,  as  with  the  close  association  there  is  grave  risk  of  her  being  infected.  Thus, 
where  the  mother  is  unable  to  suckle,  or  where  her  milk  is  insufficient  in  quantity 
or  quality,  it  is  necessary  to  have  recourse  to  artificial  feeding  with  all  its  dangers. 

As  a  rule  the  local  expressions  of  the  disease  do  not  require  special  treatment. 
The  rash  on  the  buttocks  disappears  rapidly  with  the  administration  of  mercury 
by  the  mouth.  Where,  however,  there  is  excoriation  of  the  skin  the  parts  require 
to  be  kept  very  dry  and  well  dusted.  In  these  cases,  and  where  there  are  anal 
condylomata,  it  is  advisable  to  add  some  calomel  to  the  dusting  powder  ;  e.g.,  a 
powder  may  be  used  consisting  of  equal  parts  of  starch,  zinc  oxide,  boracic  acid, 
and  calomel.  Sores  about  the  mouth  may  be  kept  clean  with  glycerine  and  borax. 
The  nasal  swelling  which  causes  the  "  snuffles  "  may  in  rare  cases  give  rise  to  so 
much  obstruction  that  the  baby  is  unable  to  suck.  The  crusts  should  be  carefully 
removed  after  softening  by  soaking  in  hot  water  and  oil,  and  then  a  mercurial 
ointment  applied  to  the  inner  surface  of  the  nostrils.  A  suitable  ointment  is  the 
dilute  ammoniated  mercury  ointment  (5  grains  to  1  ounce  of  vaseline),  or  one 
made  with  2  grains  of  calomel  to  1  drachm  of  lard. 

In  the  later  stages  of  congenital  syphilis,  just  as  in  the  acquired  disease,  iodides 
have  a  striking  influence  over  the  manifestations.  They  may  be  given  in  increasing 
doses  from  15  to  60  grains  a  day,  and  in  intractable  cases  it  is  advisable  to  give 
mercury  in  addition.  Here  a  combination  of  liq.  hydrarg.  perchlor.  3ss.-5i.  with 
pot.  iod.  gr.  x.-xv.  is  often  of  great  value.  In  suitable  cases  salvarsan  may  also  be 
employed. 
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CHAPTER   XXII 

TUBEKCULOSIS 

J.  W.  CARR 


I  ntroduction. — Despite  the  great ^  diminution  in  the  death-rate  from  tuber- 
culosis in  this  country  during  recent  years,  it  still  remains  a  more  frequent  cause 
of  death  than  any  other  single  disease.     The  annual  report  of  the  Eegistrar-General 
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for  1910  shows  that  it  was  responsible  for  10-6  per  cent,  of  the  total  deaths  in 
England  and  Wales  in  that  year.  More  than  a  proportionate  share  of  this  high 
mortality  falls  upon  children.     Of  the  cases  verified  by  post-mortem  examination 
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in  the  children's  hospitals  of  London,  about  25  per  cent,  are  due  to  tubercle  ;  and 
if  all  those  are  included  in  which  tuberculous  lesions  are  found,  without  being  the 
actual  cause  of  death,  the  proportion  rises  to  about  30  per  cent.  The  total  number 
of  deaths  in  early  life  officially  registered  as  due  to  tuberculous  diseases  is,  however, 
considerably  less  than  this,  for  babies  only  a  few  weeks  old  and  children  suffering 
from  the  ordinary  infectious  diseases  are  comparatively  seldom  admitted  to 
children's  hospitals,  and  hence  the  number  of  deaths  from  tubercle  in  these 
institutions  is  relatively  higher.  Moreover,  many  of  the  large  number  of  deaths 
in  early  life  certified  as  due  simply  to  "  meningitis  "  are  probably  caused  by  tuber- 
culous meningitis.  In  1910  only  2-2  per  cent,  of  all  the  deaths  of  infants  under 
six  months  were  attributed  to  tubercle,  the  percentage  being  much  reduced  by  the 
large  mortality  during  the  first  few  weeks  of  life  from  premature  birth,  congenital 
defects,  atrophy,  convulsions,  etc.  In  the  second  six  months  the  proportion  of 
deaths  from  tubercle  rose  to  7-8  per  cent.,  between  one  and  four  years  to  11-9  per 
cent.,  and  between  five  and  nine  years  to  19-9  per  cent. 


VARIOUS  TYPES  OF  TUBERCLE  BACILLI— MODES  OF  INFECTION. 

There  are  three  varieties  of  tubercle  bacilli- — human,  bovine,  and  avian ;  but 
the  last  is  so  rarely  a  source  of  danger  to  human  beings  that  it  need  not  be 
further  considered.  At  present  it  is  not  possible  to  state  what  is  the  relative  fre- 
quency of  infection  by  the  other  two  varieties,  but  that  bovine  tubercle  is  trans- 
missible to  human  beings  may  be  regarded  as  finally  settled,  the  contrary  view 
so  long  maintained  by  Koch  being  undoubtedly  erroneous.  In  the  Final  Report 
of  the  Eoyal  Commission  on  Tuberculosis  the  results  of  their  investigations 
are  summarized  as  follows  :  "  Of  young  children  dying  from  primary  abdominal 
tuberculosis,  the  fatal  lesions  could  in  nearly  one  half  of  the  cases  be  referred  to 
the  bovine  bacillus,  and  to  that  type  alone.  In  children,  too,  and  often  also 
in  adolescents  suffering  from  cervical  gland  tuberculosis,  a  large  proportion  of 
the  cases  examined  by  us  could  be  referred  to  the  bovine  tubercle  bacillus.  We 
have  already  .  .  .  referred  to  the  importance  of  infection  by  the  bovine  type  of 
tubercle  bacillus  in  cases  of  lupus  occurring  in  adolescents  and  children."  The 
Royal  Commission  found  that  nine  out  of  twenty  of  the  cases  of  lupus  which 
they  investigated  were  due  to  a  modified  type  of  bovine  bacillus. 

Another  point  in  regard  to  which  we  cannot  at  present  speak  with  certainty 
is  as  to  the  relative  virulence  of  human  and  of  bovine  tubercle  in  man.  Perhaps 
this  depends  not  so  much  upon  the  particular  variety  of  bacillus  as  upon  the  size 
or  frequent  repetition  of  the  dose,  and  also  upon  the  resistant  powers  of  the  organism 
at  the  time  when  exposure  to  infection  occurs.  It  is  even  possible  that  infection 
by  comparatively  small  numbers  of  bacilli  at  a  time  may  give  rise  to  some  degree 
of  immunity.  The  Royal  Commission  on  Tuberculosis  (loc.  tit.,  p.  46)  found  "  that 
by  the  inoculation  of  large  doses  of  human  tubercle  bacilli,  as  also  by  vaccination 
with  small  doses  of  living  bovine  tubercle  bacilli,  the  calf  can  in  many  instances 
be  enabled  to  resist  the  inoculation  at  a  later  period  of  a  dose  of  bovine  tubercle 
bacilli  which  otherwise  would  have  set  up  in  it  severe  and  fatal  tuberculosis." 
In  some  of  the  animals,  however,  no  resistance  was  produced,  and  the  number  of 
experiments  made  was  insufficient  to  enable  any  definite  conclusions  to  be  drawn. 
The  question  is  obviously  a  most  important  one,  and  calls  for  further  investigation. 
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1.  Intra-uterine  Infection. — It  is  now  universally  accepted  that  tuberculous 
disease  can  only  be  produced  by  living  tubercle  bacilli,  which  obtain  access  to 
the  body  after  birth.  It  is  no  doubt  theoretically  possible  for  intra-uterine  in- 
fection to  occur  through  the  placental  circulation,  the  placenta  itself  being  usually, 
if  not  necessarily,  tuberculous.  The  occasional  occurrence  of  such  cases  in  calves 
is  undoubted,  and  instances  probably  occur  from  time  to  time  in  human  beings,  but 
so  rarely  as  to  be  of  no  practical  importance.  Still  more  exceptional,  even  if  it 
occur  at  all,  is  congenital  tuberculosis  due  to  the  presence  of  tubercle  bacilli  in  the 
sperm  or  the  ovum.  A  diminished  resistant  power  to  infection  by  the  microbe 
may  almost  certainly  be  transmitted,  but  the  germ  itself  hardly  ever.  Compara- 
tively few  children  under  the  age  of  three  months  die  from  tuberculosis,  but  in  those 
who  do  the  lesions  found  are  always  such  as  can  be  accounted  for  by  infection 
from  without  after  birth,  usually  via  the  respiratory  passages.  In  a  large  pro- 
portion of  these  cases  the  mother  is  tuberculous.  In  one  of  the  writer's  cases 
mother  and  child  died  within  a  few  hours  of  each  other  from  pulmonary  tuber- 
culosis. There  is  not  at  present  sufficient  evidence  to  enable  us  to  decide  whether 
tubercle  bacilli  may  get  into  the  milk  of  a  nursing  mother  who  is  suffering  from 
tuberculosis,  but  it  is  only  too  obvious  how  great  are  the  possibilities  that  a  mother 
with  advanced  lung  disease  may  infect  her  baby  in  other  ways,  unless  the  child 
be  promptly  separated  from  her.  Cases  are  also  recorded  in  which  a  midwife 
suffering  from  pulmonary  tuberculosis  has  infected  numerous  newly-born  infants 
by  blowing  directly  into  their  mouths  for  the  purpose  of  inflating  their  lungs. 

2.  Inhalation  of  Tubercle  Bacilli. — Tuberculous  disease  may  undoubtedly  be 
transmitted  directly  from  person  to  person,  and  the  danger  must  be  especially 
emphasized  in  the  case  of  children,  because  it  is  probably  greater  for  them  than  it 
is  for  adults.  The  air  expired  by  patients  suffering  from  pulmonary  tuberculosis 
does  not  contain  bacilli,  but  they  are  abundantly  present  in  the  fine  spray  or  foam 
exhaled  with  the  cough,  and  also  with  sneezing,  singing,  and  talking.  It  is  obvious, 
therefore,  that  there  must  be  great  risk  of  infection  from  this  source  to  a  young 
child  brought  into  close  and  continued  contact  with  a  mother  or  nurse  suffering 
from  advanced  tuberculous  disease  of  the  lungs  and  from  frequent  cough. 
Nevertheless  it  is  probable  that  children,  like  adults,  are  more  often  infected 
indirectly,  chiefly  by  dust  containing  tubercle  bacilli,  derived  as  a  rule  from 
sputum  which  has  been  allowed  to  dry  instead  of  being  destroyed.  Discharges 
or  excreta  from  other  parts  of  the  body  affected  with  tuberculosis,  whether  from 
man  or  (be  it  remembered)  from  animals,  may  also,  if  allowed  to  dry,  become 
sources  of  infection,  as,  for  instance,  the  stools  from  patients  with  tuberculous 
ulceration  of  the  intestine,  the  urine  from  tuberculous  kidneys,  the  pus  from 
tuberculous  glands,  bones,  joints,  etc.  Sputum,  however,  is  almost  certainly  the 
greatest  source  of  danger. 

3.  Ingestion  of  Tubercle  Bacilli.- — Bacilli  of  the  bovine  type  obtain  access  to 
the  body  mainly  with  food.  The  danger  from  meat  is  comparatively  small,  for 
tubercles  are  uncommon  in  muscle,  the  acid  developed  as  a  product  of  muscular 
activity  being  inimical  to  their  growth.  Meat  may,  however,  get  contaminated 
during  removal  from  the  carcass,  or  caseous  glands  may  remain  adherent  to 
it  ;  but  the  bacilli,  even  when  present,  are  usually  destroyed  by  cooking, 
although  raw  meat  or  raw-meat  juice  must  be  recognized  as  a  possible  source 
of  infection. 
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Tubercle  Bacilli  in  Milk. — The  one  food  which  is  a  source  of  very  real  danger  is 
milk.  Tuberculous  disease  is  extremely  common  amongst  cows  ;  how  frequent  in  this 
country  we  have  no  reliable  statistics  to  show,  but  very  probably  from  20  to  30  per 
cent,  of  all  dairy  cows  are  affected  more  or  less,  and  in  many  European  countries 
the  proportion  is  still  greater.  This  enormous  prevalence  is  doubtless  largely  due 
to  the  highly  unhygienic  conditions,  especially  as  regards  overcrowding,  under 
which  the  majority  of  cows  are  kept,  so  that  when  once  the  disease  is  introduced 
into  a  herd  there  is  every  facility  for  its  rapid  spread.  Fortunately,  it  does  not 
follow  that  because  a  cow  is  tuberculous  its  milk  necessarily  contains  tubercle 
bacilli,  although  there  is  always  the  possibility  that  it  may  do,  especially  if  the 
intestines  or  the  genital  passages  are  infected.  By  far  the  greatest  risk  is  in  con- 
nection with  tuberculous  disease  of  the  udders,  for  in  this  case  the  milk  is  almost 
certain  to  contain  virulent  bacilli  in  enormous  numbers.  It  is  estimated  that 
about  2  per  cent,  of  the  dairy  cows  in  this  country  suffer  from  this  form  of  tuber- 
culosis, and  consequently  that  about  100,000  quarts  of  infected  milk  are  consumed 
daily  in  the  United  Kingdom.  As  a  matter  of  fact,  owing  to  the  milk  from  diseased 
cows  being  mixed  with  that  from  healthy  ones,  considerably  more  than  2  per  cent, 
of  samples  taken  at  random  are  found  to  contain  tubercle  bacilli,  the  actual  propor- 
tion probably  averaging  about  10  per  cent.  This  dilution  of  infected  milk  by  pure 
milk,  whilst  it  increases  the  chances  of  drinking  tubercle  bacilli,  is  an  advantage  rather 
than  otherwise,  because  the  number  of  bacilli  ingested  at  one  time  may  be  so  much 
reduced  that  they  become  comparatively  harmless.  Whilst  the  dangerous  poten- 
tialities of  tubercle-infected  milk  are  undoubted,  to  determine  with  what  frequency 
it  is  actually  a  cause  of  disease  is  a  difficult  problem.  This  is  partly  due  to  the  fact 
that  there  is  no  necessary  relation  between  the  part  of  the  body  through  which 
the  bacilli  obtain  access  and  the  region  in  which  they  subsequently  give  rise  to 
disease  ;  partly  to  the  fact  that,  whilst  in  children  tuberculous  ulceration  of  the 
bowel  is  exceedingly  common,  in  the  majority  of  cases  there  is  reason  to  believe 
that  it  is  set  up  by  swallowed  sputum.  We  know  how  often  this  occurs  in  adults, 
and  obviously  it  is  likely  to  be  still  more  frequent  in  children,  who  cannot  possibly 
be  prevented  from  swallowing  infective  sputum.  For  adults,  who  consume  com- 
paratively small  quantities  of  milk,  the  danger  is  probably  small ;  but  for  a  young 
child  fed  mainly  or  entirely  on  infected  milk  the  risk  must  be  regarded  as  con- 
siderable, and  it  certainly  reaches  a  maximum  if  the  child  is  given  the  milk  of  one 
cow  only,  and  that  cow  is  suffering  from  tuberculous  udders.  Cases  are  on  record 
which  show  that  children  so  fed  are  particularly  prone  to  suffer  from  tuberculous 
disease.  It  is  most  unwise  to  feed  a  child  on  the  milk  of  one  cow  only,  unless  it 
has  been  proved  by  the  tuberculin  test  to  be  free  from  tubercle.  It  must  not  be 
forgotten  that  the  risk  attendant  upon  the  consumption  of  tubercle-infected  milk 
extends  to  the  cream,  whey,  and  junket,  and  to  a  less  extent  also  to  the  butter  and 
cheese,  made  from  such  milk. 

Tubercle  Bacilli  in  Dust.— Another  point  to  be  considered  is  that,  even  when 
tuberculous  disease  apparently  starts  primarily  in  the  intestine  or  in  the  mesen- 
teric glands,  it  does  not  necessarily  follow  that  the  causal  bacilli  have  been  ingested 
with  food.  It  is,  of  course,  always  possible  that  bacilli  which  have  been  inhaled 
may  be  deposited  on  the  pharynx,  and  afterwards  swallowed,  but  there  is  an  especial 
danger  in  connection  with  what  may  be  termed  "  the  crawling  stage  of  life,  s 
stage  through  which  practically  all  children  pass  towards  the  end  of  the  first  year, 
as  a  preliminary  to  actual  walking,  and  which  in  rickety  children  may  be  prolonged 
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until  the  end  of  the  second  year  or  even  later.  At  this  period  children  are  often 
allowed  to  crawl  freely  over  dirty  floors,  staircases,  pavements,  etc.  Naturally, 
their  hands  get  covered  with  dirt,  which  is  very  likely  to  contain  tubercle  bacilli, 
some  of  which  will  certainly  be  transferred  to  their  mouths  and  eventually  swallowed. 
The  considerable  rise  in  the  number  of  cases  of  abdominal  tuberculosis  met  with 
in  the  second  year  of  life  is  not  improbably  connected,  in  part  at  least,  with 
infection  during  crawling.  Obviously,  in  later  childhood,  also,  infection  may  easily 
occur  through  dirty  fingers,  and,  in  fact,  tubercle  bacilli  have  been  found  in  the 
dirt  on  the  hands  and  under  the  finger-nails  of  children. 


DISTRIBUTION  IN  THE  BODY. 

Inoculation  of  the  shin  by  tubercle  bacilli,  although  it  certainly  occurs,  is  so  rare  that 
it  need  not  be  considered  here.  For  practical  purposes  we  may  say  that  all  tuber- 
culous disease  is  set  up  by  bacilli  which  enter  through  the  mouth  or  nose,  and  there- 
fore come  into  contact  with  the  mucous  membrane  of  the  alimentary  or  respiratory 
passages.  It  is  important  to  recollect,  first,  that  whilst  tubercle  bacilli  may  and 
often  do  lodge  and  set  up  disease  in  the  mucous  membranes,  they  can  undoubtedly, 
especially  in  children,  pass  through  them  without  giving  rise  to  any  recognizable 
local  lesion  whatever  ;  and,  secondly,  that  in  such  cases  they  are  usually  absorbed  by 
the  lymphatic  channels,  although  it  is  possible  that  they  may  pass,  at  times,  directly 
into  the  bloodvessels.  Bacilli  which  thus  enter  the  lymphatics  are  for  the  most 
part  arrested  in  the  neighbouring  glands.  Many  are  doubtless  destroyed  here  ; 
but  if  they  are  so  virulent  or  so  numerous  that  they  escape  destruction,  or  if  the 
glands  themselves  are  already  in  an  unhealthy  condition,  then  the  latter  become 
tuberculous  and  undergo  the  familiar  caseous  change.  It  is  even  possible  that 
bacilli  may  pass  safely  through  the  glands,  just  as  they  may  through  mucous 
membranes,  without  setting  up  any  disease  in  them,  and  so  reach  the  thoracic 
duct  and  eventually  the  blood-stream  ;  but  probably  most  of  the  bacilli  which 
reach  the  general  circulation  are  derived  from  caseous  lymphatic  glands. 
Bearing  in  mind  these  facts,  we  now  proceed  to  discuss  the  channels  through  which 
the  bacilli  enter  the  body,  and  the  way  in  which  they  are  distributed  to  different 
parts  and  organs. 

Cervical  Glands. — Tubercle  bacilli  may  lodge  on  the  buccal  or  pharyngeal 
mucous  membrane,  and,  if  not  expelled  or  destroyed,  may  pass  through  it  and  set 
up  disease  in  the  cervical  glands.  In  swine  this  may  spread  to  the  pleura  and  to 
the  apices  of  the  lungs,  but  whether  such  extension  can  occur  in  the  human 
subject  is  doubtful,  as  no  direct  channels  of  communication  exist.  Certainly,  as  a 
rule  the  mischief  remains  localized  in  the  neck,  for  it  has  long  been  recognized 
that  tuberculous  disease  of  the  cervical  glands  rarely  spreads  to  other  parts  of  the 
body  or  sets  up  general  tuberculosis.  The  danger  of  infection  occurring  through  the 
throat  is  probably  increased  by  the  presence  of  adenoids  and  of  hypertrophied 
tonsils.     Bacilli  may  be  present  in  the  crypts  of  the  latter. 

Alimentary  Canal. — Infection  beyond  the  throat  occurs  either  by  ingestion  into 
the  alimentary  canal  or  by  inhalation  into  the  respiratory  passages.  It  would  seem, 
at  first  sight,  an  easy  matter  to  determine  the  relative  frequency  of  these  two  paths, 
for  it  is  natural  to  assume  that  when  the  disease  is  confined  to  or  most  advanced 
in  the  abdomen  it  is  an  example  of  tuberculosis  due  to  ingestion,  and,  conversely 
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that  if  localized  or  most  advanced  in  the  chest  the  case  is  one  of  inhalation  tuber- 
culosis. Unfortunately  the  question  is  by  no  means  so  simple  as  this,  for,  as 
already  stated,  the  position  of  a  tuberculous  lesion  is  no  necessary  guide  to  the 
portal  by  which  the  bacilli  obtained  access  to  the  body. 

Tracing  the  bacilli  first  along  the  alimentary  canal,  we  find  that  they  hardly 
ever  attack  the  oesophagus,  stomach,  or  duodenum.  No  doubt  many  are  destroyed 
by  the  acid  of  the  gastric  juice,  but  many  escape,  in  infants  all  the  more  readily 
perhaps,  owing  to  the  relative  deficiency  of  hydrochloric  acid  in  the  stomach. 
Reaching  an  alkaline  medium  in  the  lower  part  of  the  duodenum,  they  again  become 
increasingly  virulent  as  they  descend  the  bowel.  Any  catarrhal  condition  which 
may  be  present  favours  their  lodgment  in  the  lymphoid  tissue  either  of  the  small  or 
large  intestine.  Ulceration  finally  results,  especially  in  the  Peyer's  patches  of 
the  lower  part  of  the  ileum,  and  the  disease  may  extend  to  the  peritoneal  coat 
and  eventually  set  up  a  chronic  tuberculous  peritonitis.  The  mesenteric  glands 
become  involved,  either  secondarily  to  the  intestinal  affection,  or  often,  as 
already  explained,  independently  of  any  visible  local  lesion.  From  these  glands 
the  infection  may  spread  to  the  thorax — to  the  tracheo-bronchial  glands  and  the 
lungs — and  so  eventually  lead  to  fatal  pulmonary  disease.  It  has  even  been  sug- 
gested that  a  large  proportion  of  the  cases  of  chronic  tuberculous  lung  disease  in 
adults  arise  as  a  result  of  infection  via  the  alimentary  canal,  and  that  often,  or 
even  usually,  in  early  childhood,  the  mischief  remains  quiescent  for  many  years  ; 
but,  for  reasons  to  be  given  later,  such  views  are  probably  erroneous.  Finally, 
ingested  bacilli  may  reach  the  blood-stream,  either  by  direct  entry  into  the  vessels 
from  the  surface  of  the  bowel  or  via  the  lymphatic  channels,  usually  subsequent 
to,  but  occasionally  independently  of,  a  local  lesion  either  in  the  intestine  or  its 
associated  glands. 

Respiratory  Passages. — We  turn  next  to  the  consideration  of  the  part  played 
in  the  production  of  tuberculous  disease  by  inhalation  of  the  bacilli  into  the  air 
passages.  Formerly  this  was  universally  regarded  as  by  far  the  most  important 
mode  of  infection,  but  during  recent  years,  owing  largely  to  the  experiments  and 
teaching  of  Calmette  and  his  pupils  at  Lille,  there  has  been  an  increasing  tendency 
to  deny  the  frequency  of  direct  infection  of  the  lungs,  and  to  say  that  "  air  infection 
probably  means  that  the  bacillus  enters  through  the  mucous  membrane  of  the 
throat  or  alimentary  tract.  Direct  infection  of  the  lungs  is  negligible  "  (Cautley 
and  Whitla).  The  old  view,  however,  is  not  to  be  so  readily  discarded.  It  is 
hard  to  believe  that  the  pulmonary  tuberculosis,  which  admittedly  can  be  readily 
set  up  in  animals  by  inhalation  experiments,  is  due  usually  to  indirect  infection 
through  the  alimentary  canal,  even  in  the  absence  of  any  indication  of  primary 
mischief  in  the  intestine  or  the  abdominal  glands.  It  is  equally  difficult  to 
imagine  that  ordinary  cases  of  chronic  pulmonary  tuberculosis  in  adults,  obviously 
starting  locally,  are  not  due  to  direct  infection.  Were  such  cases  usually  the 
result  of  infection  by  ingestion,  we  should  expect  a  considerable  number,  at  any 
rate,  to  be  due  to  bacilli  of  the  bovine  type,  whereas  it  is  notorious  that  in  the 
vast  majority  the  sputum  contains  bacilli  of  the  human  type  only.  It  may  be 
suggested  that  by  long-continued  residence  and  growth  in  the  human  body  the 
bovine  bacillus  may  undergo  a  gradual  transformation  into  the  human  type,  but  of 
this  the  Royal  Commission  on  Tuberculosis  found  no  sufficient  evidence.  If  we 
admit  that  direct  infection  of  the  lungs  is  the  rule  in  adults,  it  is  hard  indeed  to 
deny  the  probability  of  its  frequent  occurrence  in  children.    Undoubtedly,  in 
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early  life  the  bronchial  glands  may  be  tuberculous  without  any  visible  lesion  in  the 
lungs,  but  this  is  no  argument  against  their  having  been  infected  via  the  respiratory 
passages,  for  it  is  only  analogous  with  the  frequent  caseation  of  the  mesenteric 
glands  without  any  disease  of  the  intestine.  Experimental  evidence  upon  the 
question  is  conflicting.  Louis  Cobbett  of  Cambridge  finds  that  in  guinea-pigs 
finely -divided  carbon  particles  do  not  reach  the  lungs  or  bronchial  glands  from  the 
intestine,  and  that  pulmonary  tuberculosis  does  not  occur  in  guinea-pigs  fed  with 
tubercle  bacilli,  except  as  part  of  a  generalized  infection,  although  it  can  be  readily 
set  up  by  inhalation  of  the  bacilli.  He  is  of  opinion  that  his  experiments  lend  no 
support  to  the  theory  that  the  intestine  furnishes  a  common  portal  of  entry  for  the 
tubercle  bacilli  which  cause  phthisis.  Similarly,  Leonard  Findlay  of  Glasgow  finds 
that  pulmonary  anthracosis  can  easily  be  produced  by  the  inhalation  of  soot-laden 
air,  but  not  by  feeding  with  an  emulsion  of  soot  or  Chinese  ink,  although  he  admits 
that  living  bacilli  may  behave  in  different  fashion  from  mere  lifeless  particles  of 
carbon.  Other  observers  have  found  that  a  much  larger  dose  of  tubercle  bacilli 
is  necessary  to  secure  infection  through  the  alimentary  than  through  the  respiratory 
tract,  so  confirming  the  old  view  that  they  are  a  much  greater  source  of  danger  on 
the  bronchial  than  on  the  intestinal  mucous  membrane. 

We  may  note  also  that  in  some  Eastern  countries  in  which  but  little  milk  is 
consumed  tuberculous  disease  is  very  common. 

On  the  whole  there  does  not  seem,  at  present,  to  be  sufficient  reason  for  dis- 
carding the  old  belief  that  pulmonary  tuberculosis  (when  not  of  the  miliary  type), 
whether  in  children  or  adults,  is  due  in  most  instances  to  direct  infection  of  the 
lungs  through  the  inspired  air,  and  also  that,  whilst  tuberculous  disease  of  the 
mesenteric  glands  points  to  infection  via  the  intestine,  that  of  the  bronchial  glands 
usually  indicates  infection  via  the  respiratory  passages,  although  in  some  instances 
it  may  be  due  to  alimentary  infection.  Certainly  it  would  be  as  unwise  to  act  upon 
the  assumption  that  Calmette's  conclusions  are  true,  and  that  direct  infection  of 
the  lungs  is  negligible,  as  experience  has  shown  it  was  to  act  upon  Koch's  statement 
that  bovine  tubercle  was  not  transmissible  to  the  human  subject. 

Bones,  Joints,  Kidneys,  etc. — We  have  still  to  explain  the  occurrence  of  tuber- 
culous disease  in  those  parts  of  the  body  in  which  direct  infection  is  impossible — 
the  bones,  joints,  kidneys,  brain,  etc.  Bacilli  must  reach  these  through  the  blood- 
stream, although  precise  knowledge  as  to  the  exact  mode  and  conditions  of  infec- 
tion is  still  much  needed.  It  has  already  been  suggested  that  tubercle  bacilli 
may  pass  directly  into  the  bloodvessels  from  the  alimentary  canal,  and  perhaps 
from  the  respiratory  passages  as  well ;  also  that  they  may  enter  indirectly  via  the 
lymphatics,  passing  unharmed  through  the  mucous  membrane  of  the  pharynx, 
intestine,  or  bronchi,  and  also  through  the  glands  beyond  into  the  blood.  More 
frequently,  perhaps,  they  get  into  the  blood  from  a  caseous  focus,  which  may  be 
situated  in  any  part  of  the  body,  but  in  children  is  usually  in  the  internal  lymphatic 
glands.  Probably  it  is  only  from  such  a  centre  that  any  very  large  number  of 
bacilli  reach  the  blood  at  one  time — a  number  sufficient  to  set  up  a  general  and 
necessarily  fatal  miliary  tuberculosis — for  in  autopsies  upon  such  cases  a  softening 
tuberculous  lesion  can  almost  invariably  be  found  if  a  sufficiently  careful  search  be 
made.  However,  bacilli,  which  reach  the  blood  in  either  of  the  two  first-mentioned 
ways  may  give  rise  to  tuberculous  disease  in  any  part  of  the  body,  particularly  if 
favouring  local  conditions  are  present.  The  most  important  of  these  are  trauma 
and  pre-existing  morbid  states.     It  is  well  known  how  often  a  slight  injury  to  a 
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joint  appears  to  be  the  starting-point  of  tuberculous  disease  in  it.  Presumably 
the  injury  temporarily  lowers  the  resistant  power,  so  that  any  stray  bacilli  which 
obtain  access  to  the  part  find  a  favourable  soil  in  which  to  develop.  This  is,  of 
course,  true  of  other  pathogenic  microbes  besides  the  tubercle  bacillus.  Abnormal  or 
unhealthy  local  conditions  in  any  part  of  the  body  also  favour  the  lodgment  and 
growth  of  the  bacilli.  This  applies  especially  to  the  lymphatic  glands.  The 
cervical  glands  are  often  enlarged  and  congested  owing  to  eczematous  conditions 
of  the  related  areas  of  the  skin,  or  from  disease  of  the  mouth,  teeth,  or  naso- 
pharynx ;  the  abdominal  glands  as  a  result  of  chronic  gastro-enteritis,  so  common 
amongst  improperly-fed  children  ;  and  the  bronchial  glands  from  chronic  catarrhal 
conditions  of  the  respiratory  passages.  In  each  case  the  glands  are  rendered  less 
capable  of  destroying  any  bacilli  which  may  reach  them,  either  directly  from  the 
related  mucous  membrane  or  indirectly  via  the  blood-stream. 


COURSE  OF  THE  DISEASE. 

1.  Arrest. — The  younger  the  patient,  the  less  likely  is  arrest  to  occur.  It  some- 
times takes  place,  however,  and  in  an  early  stage  the  tuberculous  focus  may  be 
entirely  destroyed  and  replaced  by  fibrous  tissue.  This,  of  course,  is  an  absolute 
cure.  In  more  advanced  cases,  after  caseation  has  supervened,  the  mass  may  dry 
up  and  calcareous  deposition  take  place  in  it.  It  is  no  uncommon  experience, 
in  making  autopsies  on  children  who  have  died  from  diseases  entirely  distinct  from 
tubercle,  to  meet  with  old  calcareous  foci,  especially  in  the  bronchial  and  mesenteric 
glands.  Unfortunately,  such  foci  may  remain  for  years  potential  sources  of  fresh 
infection,  either  local  or  general,  for  they  often  still  contain  living  bacilli  capable 
of  being  stirred  into  renewed  activity  by  any  condition  which  lowers  the  child's 
general  health,  or  by  any  disease  attacking  the  organ  with  which  the  affected  glands 
are  connected.  This  explains  the  frequency  with  which  acute  tuberculous  disease 
follows  measles  and  hooping-cough.  Sometimes,  no  doubt,  a  fresh  infection  from 
without  attacks  a  child  recently  weakened  by  one  of  these  diseases,  but  more  fre- 
quently they  merely  excite  to  renewed  activity  an  old  quiescent  tuberculous  focus. 

2.  Direct  Extension  to  Adjacent  Parts. — This  occurs,  of  course,  when  the  lesion 
does  not  undergo  arrest.  In  the  lungs  it  plays  a  most  important  part  in  the  pro- 
gress of  the  disease.  Another  frequent  example  is  afforded  by  the  little  tubercles 
which  can  so  often  be  seen  studding  the  peritoneal  surface  of  a  tuberculous  ulcer 
of  the  intestine,  an  extension  which  often  culminates  in  chronic  tuberculous  peri- 
tonitis. Similarly,  caseous  bronchial  glands  may  set  up  a  pulmonary  tuberculosis 
starting  from  the  roots  of  the  lungs. 

3.  Indirect  Extension. — This  is  met  with  in  connection  with  the  inhalation  of 
softening  caseous  material  from  one  part  of  the  lung  to  another  ;  in  the  infection  of 
the  bowel  by  swallowed  sputum,  an  occurrence  of  especial  frequency  in  early  life  ; 
in  the  infection  of  the  lower  genito-urinary  passages  from  the  kidney,  and  of  the 
lymphatic  glands  from  disease  of  the  lungs  or  intestine. 

4.  General  Blood-Infection.— This  occurs  very  often  in  children,  occasionally 
from  tuberculous  disease  of  the  thoracic  duct,  but  usually  from  softening  of  a  caseous 
mass,  most  frequently  in  a  gland,  and  its  escape  into  a  bloodvessel.  In  any  case 
an  enormous  number  of  tubercle  bacilli  enter  the  circulation  and  set  up  a  general 
miliary  tuberculosis,  in  which,  as  a  rule,  the  symptoms  of  tuberculous  meningitis 
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predominate  clinically  and  are  the  actual  cause  of  death.  It  is  a  remarkable  fact, 
at  present  not  satisfactorily  explained,  that  in  some  cases  of  undoubted  blood- 
infection  the  miliary  tubercles  may  develop  predominantly  either  in  the  cerebral 
membranes,  the  lungs  and  pleura,  or  the  peritoneum,  the  other  parts  of  the  body 
being  comparatively  unaffected,  although  they  rarely,  if  ever,  entirely  escape. 


SPECIAL  FEATURES  OF  TUBERCULOUS  DISEASE  IN  EARLY 

CHILDHOOD. 

1.  The  Important  Part  played  by  the  Lymphatic  Glands. — This  is  doubtless  a 
result  of  the  greater  functional  activity  and  development  of  the  lymphatic  system 
in  early  life.  In  later  childhood  and  adult  life  the  cervical  glands  are  compara- 
tively rarely  affected  by  tubercle,  and  caseation  of  the  internal  glands  is  usually 
entirely  secondary,  both  in  point  of  time  and  in  clinical  importance,  to  disease  of  the 
lungs  or  bowel.  In  young  children,  on  the  contrary,  tuberculosis  frequently  begins 
in  the  glands,  local  extension  often  occurs  from  them,  especially  in  the  thorax,  and 
they  are  by  far  the  commonest  source  of  general  blood-infection.  It  is  of  some 
interest  and  importance  to  know  whether  the  disease  begins  more  often  in  the 
bronchial  or  in  the  mesenteric  glands.  It  would  seem  that  in  Edinburgh  and 
Glasgow  primary  tuberculosis  of  the  abdominal  glands  is  the  more  common,  but 
in  London  statistics  from  all  the  children's  hospitals  conclusively  prove  that  the 
disease  starts  more  frequently  in  the  thoracic  glands.  Precise  figures  are  not  of 
much  value,  as  a  more  advanced  focus  of  disease  is  not  necessarily  an  earlier  one ; 
but  the  writer  is  disposed  to  think  that  in  children  tuberculosis  commences  in  the 
thorax  about  three  times  more  frequently  than  in  the  abdomen.  As  already 
indicated,  opinions  differ  as  to  whether  this  necessarily  implies  that  infection  via 
the  respiratory  passages  is  proportionately  commoner  than  through  the  alimentary 
canal ;  the  writer  certainly  believes  that  it  does. 

It  is  important  to  realize  that  in  the  majority  of  cases  we  have  no  certain  means 
of  recognizing  the  presence  of  tuberculous  disease  of  the  internal  lymphatic  glands. 
It  is  true  that  caseous  mesenteric  glands  may  sometimes  be  felt,  although  care  must 
be  taken  to  distinguish  them  from  faecal  masses  ;  but  the  enlargement  of  the 
bronchial  glands  is  rarely  sufficient  to  give  rise  either  to  definite  local  physical 
signs  or  symptoms,  in  this  respect  differing  from  that  due  to  lymphadenoma. 
Some  help  may  be  obtained  from  X-ray  examination,  especially  if  calcareous 
changes  are  present  in  the  glands.  Doubtless  many  an  obscure  condition  of 
malaise  in  a  child,  many  an  indefinite  febrile  attack  for  which  no  cause  can  be 
found,  is  due  to  the  development  of  tuberculous  disease  of  the  internal  glands. 
The  condition  is  certainly  very  common,  and  must  from  time  to  time  give  rise  to 
general  symptoms. 

2.  The  Marked  Tendency  to  Dissemination  of  the  Disease. — In  adults  tuber- 
culosis attacks  the  lungs  first  of  all  in  the  vast  majority  of  cases,  and  extensive 
generalization  is  comparatively  rare,  for  laryngeal  and  intestinal  lesions  are  almost 
invariably  due  merely  to  secondary  infection  from  the  lungs.  Even  in  the  com- 
paratively rare  instances  in  which  acute  miliary  tuberculosis  supervenes,  the 
primary  lesion,  and  that  causing  the  blood-infection,  is  nearly  always  in  the  lungs. 
In  children,  on  the  other  hand,  pulmonary  disease,  though  sufficiently  common,  is 
only  one  of  the  many  forms  in  which  tubercle  may  show  itself,  and,  moreover,  it  is 
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not  very  often  the  primary  lesion.  Certainly,  in  the  great  majority  of  the  cases  in 
which  tuberculosis  is  the  immediate  cause  of  death  in  early  childhood,  the  disease 
is  more  or  less  generalized — that  is  to  say,  the  conditions  found  are  not  due  merely 
to  simple  extension  by  continuity,  nor  to  direct  infection  of  one  part  from  another, 
as  of  the  bowel  from  the  lung,  but  either  miliary  tubercles  are  present  in  several  or 
in  most  of  the  internal  organs,  or  else  there  are  two  or  more  apparently  inde- 
pendent tuberculous  centres  in  different  parts  of  the  body.  A  large  proportion  of 
the  cases,  probably  more  than  one-third  of  the  whole,  die  from  a  general  miliary 
tuberculosis,  the  clinical  features  being  usually  those  of  tuberculous  meningitis,  for 
the  cerebral  symptoms  completely  mask  those  which  might  be  due  to  miliary 
tubercles  in  other  parts  of  the  body.  The  infective  centre  from  which  the  blood- 
infection  arises  is  generally  a  softening  caseous  lymphatic  gland,  situated  much 
more  frequently  in  the  thorax  than  in  the  abdomen,  and  very  rarely  in  the  external 
glands  ;  but  it  may  be  a  breaking-down  caseous  focus  in  any  part  of  the  body — in 
the  lungs,  intestine,  bones,  joints,  or  middle  ear.  Occasionally  an  operation  upon 
a  tuberculous  lesion  leads  to  blood-infection  and  the  consequent  development  of 
a  rapidly  fatal  general  tuberculosis. 

3.  The  More  Rapid  Progress  of  the  Disease. — This  accords  with  the  general  rule 
that  nearly  all  diseases  tend  to  assume  a  more  chronic  type  with  advancing  years. 
In  most  instances,  the  younger  the  patient  when  attacked  by  tubercle,  the  less  is 
the  tendency  to  arrest  or  repair,  to  fibrosis  or  calcification,  the  greater  the  chance  of 
rapid  caseation  and  softening,  the  greater,  also,  as  already  explained,  the  liability 
to  dissemination  and  to  general  blood-infection. 

4.  The  Peculiar  Characters  of  the  Disease  in  the  Lungs. — In  young  children 
tuberculous  lung  disease  differs  in  many  important  respects  from  the  same  affection 
in  adults,  and  also  in  older  children,  the  only  special  point  to  note  about  the 
latter  being  that  after  the  age  of  seven,  or  even  earlier,  the  disease,  though  not 
very  common,  usually  runs  a  more  rapidly  fatal  course  than  in  adult  life.  The 
following  features  call  for  special  note  in  regard  to  pulmonary  tuberculosis  in  infancy 
and  early  childhood  : 

(a)  The  starting-point  is  often  different.  In  adults  the  disease  usually  begins 
at  the  apex  of  the  lung,  and  spreads  steadily  downwards  more  or  less  rapidly.  In 
young  children  it  is  quite  exceptional  to  meet  with  this  sequence  of  events,  or, 
indeed,  with  any  condition  even  approximating  to  the  familiar  chronic  phthisis 
or  chronic  pulmonary  tuberculosis  of  adult  life.  Frequently  the  disease  starts, 
apparently,  from  caseous  bronchia]  glands  lying  embedded  in  the  lung  close  to  its 
root.  The  tuberculous  process  extends  from  them  along  the  bronchial  septa,  and 
by  the  time  death  occurs  small  cavities  are  found  at  or  near  the  root  of  the  lung, 
with  caseous  masses  around  in  various  stages  of  disintegration  ;  and  outside  these, 
radiating  fan-like  towards  the  periphery,  small  tuberculous  nodules,  more  and 
more  sparsely  scattered  as  the  exterior  of  the  organ  is  approached.  In  a  series  of 
autopsies  it  is  possible  to  trace  every  intermediate  step  from  the  commencement  in 
the  glands  onwards  to  complete  destruction  of  the  lung.  Occasionally  a  softening 
gland  ulcerates  through  into  the  lower  end  of  the  trachea  or  a  bronchus.  In  rare 
instances  sudden  death  follows  ;  usually  the  caseous  material  is  drawn  into  the 
bronchioles  and  pulmonary  alveoli,  and  sets  up  a  diffuse  caseation,  which  generally 
proves  fatal  in  a  few  weeks. 

(6)  The  spread  is  more  rapid  and  irregular.     This  is  true  both  of  the  cases  just 
described,  arising  by  infection  from  the  bronchial  glands,  and  also  of  those  starting 
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in  other  ways.  Often  there  is  no  special  incidence  of  the  disease  at  the  apices,  but 
caseous  nodules  are  found  scattered  quite  irregularly  through  all  parts  of  the 
lungs,  as  are  the  patches  of  ordinary  broncho-pneumonia.  In  fact,  the  distinction 
between  the  two  diseases  during  life  is  often  difficult,  if  not  impossible,  physical 
signs,  symptoms  and  course  being  alike  practically  identical,  and  no  sputum 
available  for  examination. 

(c)  The  physical  signs  are  different  in  many  respects.  This  may  be  to  some 
extent  inferred  from  what  has  already  been  said  in  regard  to  the  peculiar  dis- 
tribution of  the  lesions  and  the  irregular  course  of  the  disease  in  early  life,  but  it 
is  most  important  to  note  how  slight  may  be  the  signs  even  when  the  lung  mischief 
is  very  extensive.  We  know  only  too  well  that  in  adults  pulmonary  tuberculosis 
is  almost  invariably  more  widespread  and  more  advanced  than  the  physical 
signs  would  lead  us  to  expect,  but  the  discrepancy  is  still  more  marked  in  young 
children.  That  miliary  tubercles,  even  when  the  lungs  are  riddled  with  them,  may 
give  rise  to  no  abnormal  signs  except  those  of  a  slight  bronchitis,  is  not  surprising 
when  we  realize  that  they  cause  neither  consolidation  nor  softening.  Far  more 
astonishing  is  the  fact  that  signs  may  be  almost  as  scanty  when  caseous  masses  are 
scattered  abundantly  through  the  lungs,  provided  that  there  is  no  extensive  soften- 
ing and  no  large  area  of  complete  consolidation,  so  that  a  certain  quantity  of  air 
is  still  fairly  uniformly  distributed  through  the  alveoli.  Well-marked  cavernous 
signs  are  seldom  present,  and  consequently  it  is  sometimes  said  that  cavities  are 
rare  in  early  life.  This,  however,  is  incorrect ;  they  are  frequently  seen  on  the 
post-mortem  table,  but  they  seldom  give  rise  to  characteristic  signs,  partly  because 
they  are  often  situated  in  a  position  unfavourable  for  physical  examination — near 
the  root  of  the  lung,  or  at  the  base,  or  in  the  centre  of  a  lobe — and  partly  because 
the  disease  so  commonly  proves  fatal,  either  from  the  supervention  of  general 
tuberculosis  or  from  rapid  extension  of  the  local  mischief,  whilst  they  are  still 
comparatively  small. 

(d)  Many  of  the  symptoms  are  different.  Haemoptysis  and  night-sweats  are  un- 
common, and  tuberculous  laryngitis  is  rare.  In  many  cases  the  most  marked  feature 
is  progressive  wasting,  together  with  more  or  less  fever,  not  necessarily  high,  for 
which  no  obvious  or  sufficient  cause  can  be  found  even  on  careful  physical  examina- 
tion. Sputum,  though  often  abundant,  is  rarely  expectorated,  and,  being  swallowed, 
sets  up  gastro-intestinal  disturbance,  and  only  too  often  extensive  ulceration  of  the 
intestine.  Consequently  wasting  and  symptoms  due  to  digestive  disorder  often 
completely  predominate  over  those  caused  by  the  lung  disease. 

Diagnosis. — The  only  absolutely  reliable  test  for  the  presence  of  tuberculous 
disease  is  the  discovery  of  the  specific  organism — the  tubercle  bacillus  ;  but  in 
enclosed  lesions  this  test  is,  of  course,  not  available.  Moreover,  to  find  the  bacilli 
in  urine  or  faeces  is  no  simple  matter,  and  sputum  is  rarely  expectorated  by  children, 
although  some  may  be  obtained  by  special  methods,  as,  for  instance,  by  passing  a 
tube  into  the  oesophagus  and  examining  any  secretion  which  may  adhere  to  it,  or  by 
irritating  the  throat  and  collecting  any  sputum  coughed  up. 

The  Tuberculin  Tests — 1.  The  Subcutaneous  Tesi.— Short  of  the  actual  finding 
of  the  organism,  the  tuberculin  test  is  probably  the  most  useful.  Waterhouse, 
who  states  that  he  has  only  twice  been  misled  by  it  in  over  two  hundred  cases, 
uses  the  following  method :  Old  Tuberculin  is  injected  subcutaneously,  0-0005  c.c. 
for  children  over  five,  and  000025  c.c.  for  those  younger.  If  tuberculous 
disease  is  present,  the  reaction  usually  occurs  within  twelve  hours,  but  may  start  in 
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half  an  hour.  It  lasts  a  few  hours,  and  consists  of  a  rise  of  temperature  of  2°  or 
3°,  with  a  corresponding  rise  in  the  pulse-rate,  accompanied  by  slight  malaise.  If 
no  reaction  occurs  within  forty-eight  hours,  a  dose  double  the  original  one  should 
be  injected  on  the  third  day.  If  there  is  again  no  reaction,  the  case  may  be  regarded 
as  non- tuberculous  ;  but  if  any  doubt  should  still  remain,  a  further  injection,  four 
or  five  times  the  size  of  the  original  one,  may  be  given.  Unfortunately  the  test  is 
not  available  in  febrile  cases  if  the  mouth  temperatures  reach  100°  F.,  and  the 

fact  that  transient  inflammatory  signs — swelling,  redness,  and  tenderness may 

show  themselves  in  the  tuberculous  lesion,  if  this  is  situated  comparatively  super- 
ficially, indicates  that  there  is  at  least  a  possibility  of  starting  a  quiescent  focus  of 
disease  into  fresh  activity.  In  fact,  in  many  cases  of  tuberculous  lung  disease,  the 
injection  is  followed  by  a  distinct  increase  in  the  physical  signs.  Unless  there  is 
a  recognizable  local  reaction,  the  test,  if  positive,  affords  no  indication  as  to  the 
situation  of  the  lesion. 

2.  Von  Pirquet's  test  is  obtained  by  vaccinating  the  skin  with  Old  Tuberculin. 
The  skin  on  the  inside  of  the  forearm  is  scratched  with  a  needle,  usually  in  two 
places,  and  a  drop  of  25  per  cent,  tuberculin  rubbed  in.  A  control  scratch,  without 
tuberculin,  should  be  made  at  the  same  time.  If  the  patient  is  tuberculous,  in 
from  twelve  to  twenty-four  hours,  or  occasionally  a  little  longer,  well-marked 
redness  develops  round  the  scratch,  and  simple  papules,  or  even  vesicles,  form, 
and  last  for  a  few  days.  In  cases  of  advanced  or  extensive  mischief,  the  reac- 
tion is  feeble,  or  may  not  develop  at  all,  but  the  chief  drawback  to  the  test  is 
that  it  really  proves  too  much.  It  would  appear  that  the  great  majority 
of  children,  at  any  rate  in  towns,  become  infected  with  tubercle  before  they 
grow  up,  and  henceforward  give  the  von  Pirquet  test,  although  the  disease 
may  be  absolutely  latent.  It  is  common  enough  to  meet  with  children  who,  on 
physical  examination,  show  some  doubtful  signs  in  the  chest,  which  are  capable  of 
being  interpreted  as  due  to  tubercle.  If,  in  such  circumstances,  von  Pirquet's 
reaction  is  positive,  it  is  easy  to  assume,  and  to  act  on  the  assumption,  that  the 
child  has  active  tuberculous  lung  disease,  an  inference  which  may  be  entirely  un- 
justifiable from  the  clinical  standpoint.  Up  to  the  age  of  two  years  a  positive 
reaction  probably  indicates  active  mischief,  because  quiescent  or  obsolescent 
tubercle  is  rare  in  infancy,  but  afterwards  arrested  or  latent  disease  becomes  so 
common  that  the  test  almost  ceases  to  have  any  clinical  value.  Moreover, 
like  the  subcutaneous  test,  it  gives  no  information  as  to  the  situation  of  the 
lesion. 

3.  Cahnette's  test,  by  the  instillation  into  the  conjunctival  sac  of  one  or  two 
drops  of  a  0-5  per  cent,  solution  of  Old  Tuberculin  in  normal  saline  or  3  per  cent, 
boric  acid  solution,  need  only  be  mentioned.  In  tuberculous  cases  it  is  supposed 
to  set  up  more  or  less  conjunctivitis  within  a  few  hours.  Apart  from  any  doubt 
as  to  its  actual  value  as  a  test,  its  use  is  not  advisable,  on  account  of  the  risk  of 
setting  up  a  severe  and  even  locally  dangerous  inflammation,  especially  if  the  eye 
is  in  any  way  previously  unhealthy  (see  also  Prolegomena,  III.,  p.  21). 

X-ray  examination  is  sometimes  of  considerable  value  in  diagnosis,  particularly 
in  disease  of  the  bones,  joints,  and  lungs,  but  it  does  not  differentiate  between 
tuberculous  and  simple  broncho-pneumonia.  The  X-rays  may  also  be  of  great 
therapeutic  value  in  the  treatment  of  the  early  stage  of  tuberculous  disease  of  the 
external  lymphatic  glands,  or  as  a  sequel  to  operative  interference. 
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Treatment. — The  real  treatment  is  prophylactic.  The  different  ways  in  which 
tuberculous  disease  is  spread  are  now  so  well  recognized  that  the  continued  exist- 
ence of  the  necessity  for  curative  treatment  must  be  regarded  as  a  confession  of 
failure  in  preventive  medicine.  We  have  to  aim,  first  of  all,  at  the  destruction  of 
the  tubercle  bacilli  excreted  by  human  beings,  pre-eminently  in  the  sputum,  but 
also  from  the  intestines,  the  kidneys,  and  from  diseased  glands,  joints,  bones,  etc. 
The  desirability  also  of  destroying  the  bacilli  excreted  by  tuberculous  animals 
must  not  be  overlooked.  We  have  likewise  to  secure  that  milk  from  tuberculous 
cows — above  all,  from  those  with  tuberculous  udders — shall  not  be  used  for  human 
consumption,  particularly  by  children ;  and,  until  this  most  necessary  reform  is 
carried  out,  to  insist  upon  the  importance  of  boiling  or  pasteurizing  all  milk  which 
is  not  known  to  come  from  cows  recently  tested  with  tuberculin  and  found  not  to 
react. 

We  have  to  recognize,  however,  that  a  long  time  must  elapse  before  we  can 
hope  to  reduce  to  a  minimum  the  possibilities  of  tuberculous  infection  by  all  the 
various  channels  through  which  it  obtains  access  to  the  body,  and  it  is  most 
important  for  the  present,  therefore,  to  strengthen  our  second  line  of  defence — the 
resistant  powers  of  the  organism  against  the  invader.  It  is  unnecessary  to  enter 
into  details,  for  everything  which  improves  the  general  health — plenty  of  fresh  air, 
with  avoidance  of  overcrowding  either  by  night  or  by  day,  sunshine,  sufficient  and 
proper  food,  avoiding  excess  of  carbohydrate,  suitable  clothing,  etc.— tends  also 
to  increase  the  resistant  power  against  tubercle.  Catarrhal  conditions  of  the 
mucous  membranes  should  be  especially  guarded  against,  for  they  not  only  facilitate 
the  entrance  of  tubercle  bacilli,  but  also  lead  to  unhealthy  conditions  of  the  related 
lymphatic  glands,  which  greatly  favour  the  lodgment  and  development  of  bacilli 
in  them.  Particular  care  should  be  exercised  during  convalescence  from  measles 
and  hooping-cough  both  to  obtain  complete  recovery  and  to  avoid  exposure  to 
infection. 

Tuberculin  Treatment. — The  actual  details  of  the  treatment  of  the  tuberculous 
lesions  of  different  parts  of  the  body  are  discussed  elsewhere,  but  a  brief  reference 
may  be  made  here  to  the  use  of  New  Tuberculin  (T.K.),  although  many  points 
connected  with  it  must  still  be  regarded  as  sub  judice.  The  treatment  is  useless 
for  glands  which  are  already  caseous  or  suppurating,  and  as  a  rule  it  is  not  employed 
for  acute  or  febrile  cases  ;  but,  if  used  at  all,  very  minute  doses  should  be  given — at 
first,  perhaps  not  more  than  0-000001  c.c.  In  ordinary  chronic  cases  of  tuberculous 
disease  the  initial  dose  should  not  exceed  0-00001  c.c,  and  should  be  very  cautiously 
increased  at  intervals  of  seven  to  fourteen  days,  until  a  dose  of  0-0001  c.c.  is  attained. 
Very  much  larger  doses  than  this  are  sometimes  gradually  reached,  allowance,  of 
course,  being  made  for  the  age  of  the  patient.  For  strict  accuracy  the  frequency 
and  dose  of  the  injections  should  be  regulated  by  estimations  of  the  patient's 
opsonic  index  to  the  tubercle  bacillus,  in  order  to  avoid  the  risk  of  giving  an  injec- 
tion during  the  negative  phase  of  diminished  resistance  induced  by  a  previous 
one.  This  danger,  however,  is  practically  inappreciable  if  the  dose  of  tuberculin 
is  increased  very  gradually  and  a  sufficient  interval  allowed  between  the  injections. 
A  marked  reaction  after  an  injection  indicates  that  the  dose  was  excessive,  a  smaller 
one  should  be  given  next  time,  and  after  a  somewhat  longer  interval  than  before. 
The  tuberculin  is  generally  administered  subcutaneously,  but  has  also  been  taken 
by  the  mouth,  in  normal  saline  solution,  on  an  empty  stomach,  in  doses  twice  as 
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large  as  those  given  by  injection.  This,  however,  is  not  to  be  recommended,  as 
absorption  is  quite  uncertain  and  may  be  very  incomplete.  In  cases  in  which  the 
disease  is  likely  to  be  of  bovine  origin,  it  may  be  preferable  to  give  New  Tuberculin 
derived  from  a  bovine  source,  but  Nathan  Raw  is  of  opinion  that  cases  of  infection 
with  bacilli  of  the  bovine  type  do  best  with  human  tuberculin,  and  conversely. 
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CHAPTER  XXIII 


DISEASES  OF  THE  SKIN 
By  H.  G.  ADAMSON 


Introduction. 

A.  Eruptions  due  mainly  to  Local  Phys- 

ical Causes : 

Eczema. 

Napkin  -  Region    Eruptions    in    In- 
fants. 

Chilblains. 

B.  Eruptions    of    Parasitic    or   Microbic 

Origin  : 

1.  Eruptions  due  to  Animal  Para- 

sites : 
Scabies. 
Pediculosis. 
Various  Parasitic  Eruptions. 

2.  Fungus  Infections  : 

Ringworm. 
Favus. 

3.  Mickobic  Infections  : 

Impetigo. 

Dermatitis  Gangrenosa  In- 
fantum. 

Vacciniform  Dermatitis. 

Dermatitis  Exfoliativa  (Rit- 
ter's  Disease). 

Impetigo  of  Bockhart. 

Multiple  Subcutaneous  Ab- 
scesses. 

Seborrhea. 

Pityriasis  Alba. 

Verruca. 


3.  Microbic  Infections — continued: 

Molluscum  Contagiosum. 

Tuberculosis  of  the  Skin. 

Skin  Eruptions  of  Congenital 
Syphilis. 

Herpes       Febrilis  ;      Herpes 
Zoster. 
0.  Toxic  Eruptions  : 
Erythemata. 
Urticaria. 
Lichen  Urticatus. 
Urticaria  Pigmentosa. 
Granuloma  Annulare. 
Drug  Eruptions. 
Enema  Rashes. 
Vaccination  Eruptions. 
Pemphigus. 
Psoriasis. 
Pityriasis  Rosea. 

Generalized     Exfoliative     Derma- 
titis. 
Alopecia. 
Scleroderma. 
Leucodermia. 
Granulosis  Rubra  Nasi. 
D.  Congenital  Affections  : 
Nevi. 
Ichthyosis. 

Xeroderma  Pigmentosum. 
Xanthoma. 


Introduction. — There  are  certain  skin  affections  which  are  peculiar  to  child- 
hood ;  there  are  others  which  are  more  prevalent  in  children  than  in  adults  ;  and 
there  are  many  the  characters  of  which  are  so  modified  in  early  life  that  they  pre- 
sent altogether  different  appearances  from  the  same  affections  in  older  persons. 
Ringworm  of  the  scalp,  lichen  urticatus,  napkin-region  rashes,  and  the  eruptions 
of  congenital  syphilis,  are  seen  only  in  children.  Impetigo,  in  its  various  forms,  is 
essentially  a  disease  of  infancy  and  childhood,  though  not  confined  to  that  age. 
Nsevi  and  other  congenital  conditions  generally  first  come  under  observation  at 
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this  time  of  life.  Lupus  vulgaris  usually  appears  in  childhood,  and  it  is  of  the  utmost 
importance  that  this  disease  should  be  recognized  and  treated  at  an  early  stage. 
Eczema  and  scabies  are  eruptions  which  have  special  features  in  infancy.  The 
eruptions  of  measles,  rotheln,  and  scarlet  fever,  are  mostly  seen  in  the  young,  as 
are  also  the  various  toxic  erythernata  which  may  be  confused  with  them. 

In  the  following  pages  the  more  common  of  these  affections  and  those  peculiar 
to  childhood  receive  most  attention.  The  rarer  diseases  are  only  briefly  dealt  with. 
As  far  as  possible  the  diseases  considered  have  been  arranged  upon  an  serological 

A.  Eruptions  due  mainly  to  local  physical  causes. 

B.  Eruptions  of  parasitic  or  microbic  origin. 

C.  Toxic  eruptions,  and  eruptions  of  unknown  origin,  possibly  toxic, 

D.  Congenital  affections. 


A.  ERUPTIONS  IN  THE  CAUSATION  OF  WHICH  LOCAL  PHYSICAL 
AGENTS  ARE  A  PROMINENT  FACTOR. 

Eczema  is  still  to  be  regarded  as  a  common  disease,  although  its  limits  have 
been  gradually  narrowed  by  the  exclusion  of  many  diseases  hitherto  called 
eczema.  The  tendency  is  to  restrict  the  term  "  eczema "  to  affections  such 
as  may  be  covered  by  the  following  definition  :  Eczema  is  a  catarrhal  inflamma- 
tion of  the  skin  of  non-bacterial  origin,  the  chief  factors  in  the  production  of  which 
are  probably  local  external  irritation  and  some  unknown  toxic  or  metabolic 
influence  acting  as  a  predisposing  cause.  Eruptions  which  are  of  microbic  origin 
should  be  excluded  from  the  category  of  eczema. 

jEtiology. — Eczema  is  common  in  childhood  during  the  first  two  years  of  life. 
When  occurring  in  older  children,  it  has  generally  been  prolonged  from  an  attack 
beginning  in  infancy.  Of  the  predisposing  causes  of  eczema  we  know  little  or 
nothing,  and  the  suggestion  that  they  are  toxic  or  metabolic  is  purely  theoretical. 
In  babies  dentition  has  been  thought  to  be  sometimes  a  predisposing  factor,  but 
eczema  may  appear  in  infants  before  the  period  of  dentition.  Vaccination  has 
been  accused  of  producing  eczema,  but  eczema  is  common  in  unvaccinated  children, 
and  by  far  the  greater  number  of  children  who  are  vaccinated  never  have  eczema. 
The  supposed  influence  of  gastro-intestinal  disturbances  is  also  difficult  to  prove. 
In  regard  to  local  causes,  it  is  known  that  local  irritations,  such  as  frequent  washing, 
strong  soaps,  exposure  to  cold  winds,  etc.,  may  be  the  starting-point  of  eczema, 
and  that  eczema  may  be  kept  up  and  aggravated  by  local  irritation,  such  as  rubbing 
and  scratching  ;  but  exactly  why  the  skin  becomes  hypersensitive  to  such  irritations 
we  do  not  know.  Children  who  have  eczema  beyond  the  age  of  infancy  are  some- 
times also  the  subjects  of  asthma. 

Symptoms. — In  infants  up  to  two  years  of  age  eczema  usually  begins  upon 
the  forehead  or  the  cheeks  as  a  redness  and  roughness  of  the  skin.  On  close 
inspection  of  the  red  rough  surface  it  will  be  seen  that  it  is  not  really  dry ;  the 
epidermis  is  finely  fissured  in  all  directions,  and  clear  serum  oozes  from  the  minute 
cracks,  and  here  and  there  is  dried  into  tiny  ridges.  At  a  more  advanced  stage 
there  are  closely-set  minute  vesicles  on  a  red,  hot,  swollen  surface.  As  a  result 
of  rubbing  or  scratching  the  vesicles  break,  and  a  raw,  weeping  surface  is  produced  ; 
the  discharge  dries  into  crusts,  and  we  then  see  inflamed  areas  covered  with  crusts, 
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between  which  is  visible  the  red,  weeping  surface  beneath.  When  fully  developed,  the 
eruption  has  a  characteristic  mask-like  distribution  over  the  forehead,  cheeks,  and 
chin,  leaving  free  the  orbits,  the  nose,  and  mouth.  It  may  spread  over  the  whole 
scalp,  and  patches  may  appear  on  the  arms  and  legs,  or  on  the  trunk.  It  is  im- 
portant to  note  that  in  infants  eczema  always  attacks  the  face  with  this  mask-like 
distribution,  that  it  is  often  limited  to  the  face,  and  always  more  abundant  there 
than  elsewhere.  Itching  is  a  marked  symptom,  and  the  rubbing  and  scratching 
are  the  chief  factors  which  keep  up  the  eruption.  The  pruritus  is  generally  worse 
at  night. 

In  older  children  the  eruption  does  not  especially  attack  the  face,  and  may  be 
present  in  patches  on  the  limbs  and  trunk  ;  a  favourite  site  is  also  at  the  bends 

of  elbows  and  behind  knees.  Such 
patches  are  circumscribed,  red, 
raised,  and  covered  with  pin-point 
vesicles,  or  excoriated  and  crusted 
from  scratching.  On  pinching  up 
the  skin  in  the  affected  parts  it  is 
found  to  be  thickened  by  oedema. 
It  will  generally  be  found  in  these 
cases  that  the  eczema  dates  from 
infancy.  Sometimes  these  children 
also  suffer  from  asthma,  and 
although  this  seems  to  indicate 
some  predisposing  constitutional 
condition,  it  is  probable  that  the 
local  factor  of  constant  scratching 
and  rubbing  is  mainly  responsible 
for  the  continuance  of  the  eczema. 

Pathology. — It  has  already 
been  said  that  eczema  is  a  catarrhal 
inflammation.  Histologically  the 
effect  of  this  serous  inflammation 
is  seen  in  the  cedematous  swollen 
condition  of  the  prickle  cells 
("spongioid"  condition),  with,  as 
a  result,  imperfect  cornification  of 
the  horny-cells  (parakeratosis).     In 

parts  the  serous  fluid  separates  the  prickle  cells  and  forms  intradermic  vesicles. 

Below  the  cedematous  epidermis  the  bloodvessels  of  the  corium  are  dilated  and 

engorged.     These  findings  serve  to  explain  the  clinical  appearances  of  redness, 

swelling,  vesication,  and  serous  oozing. 

Diagnosis.— Eczema  is  distinguished  from  impetigo  contagiosa  by  the  oedema 
of  the  skin  with  pinhead  vesication,  the  pruritus,  and  the  tendency  to  exacerbation 
from  local  irritation.  In  impetigo  the  crusts  are  large  and  superficial,  not  pinhead- 
sized,  and  they  reveal  on  removal  a  superficially  excoriated  surface,  without  any 
thickening  of  the  skin  from  oedema.  Impetigo  is  more  irregular  in  its  distribution, 
and,  unlike  eczema,  attacks  the  parts  about  the  nose,  mouth,  and  eyes.  There  is 
no  pruritus. 


Fig.  166.  —  Infantile  Eczema  :  Shows  the 
Characteristic  Mask-like  Distribution  of 
the  Eruption  on  the  Forehead  and  Cheeks, 
leaving  Free  the  Nose  and  Parts  around 
the  Eyes  and  Mouth. 
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Scabies  is  oftea  mistaken  for  eczema.  If  in  an  infant  an  eczema-like  eruption 
covers  the  trunk  and  limbs,  careful  search,  should  be  made  for  "  burrows." 
An  itchy  eruption  in  another  member  of  the  family  is  strongly  suggestive  of 
scabies.  It  should  be  remembered  that  eruptions  about  the  napkin  region  in 
babies  are  never  due  to  eczema  (see  Napkin  Erythema  and  Seborrhceic 
Dermatitis). 

Prognosis. — With  careful  treatment,  infantile  eczema  may  be  cured  in  from 
several  weeks  to  a  few  months.  Even  without  treatment  the  complaint  tends  to 
disappear  at  about  two  years  of  age  ;  but  in  some  cases  it  may  continue  into  child- 
hood, or  even  into  adult  life.  Instances  of  the  sudden  death  of  infants  with  eczema 
have  been  reported,  but  such  cases  are  extremely  rare. 

Treatment. — The  whole  treatment  of  eczema  may  be  summed  up  in  three 
words — protection  from  irritation.  It  is  useless  to  try  one  prescription  after 
another  in  the  hope  of  hitting  upon  a  cure.  The  secret  of  successful  treatment  is 
to  keep  the  affected  parts  protected  from  scratching,  and  this  is  a  matter  requiring 
much  care  and  patience.  When  there  are  accumulated  scales  and  crusts,  these 
may  be  removed  by  boric  starch  poultices,  or  by  bathing  the  part  with  warm 
normal  saline  solution  (3i.  of  salt  to  1  pint  of  boiled  water).  A  dressing  of  folded 
linen  soaked  in  normal  saline  solution  and  covered  with  rubber  may  be  employed 
as  a  preliminary  application  in  acute  cases.  In  most  cases  we  may  begin  at  once 
to  use  a  protective  paste  or  ointment.     The  best  application  is  zinc  oxide  paste. 

Zinci  oxidi  . .  . .  . .  . .  . .  5"- 

Pulv.  amyli  . .  . .  . .  . .  3"- 

Vaselin.        . .  . .  . .  . .  . .  ad  5i. 

Ft.  pasta. 

This  is  spread  thickly  over  the  affected  parts  by  means  of  a  paper-knife.  The 
spread  paste  is  then  covered  with  bits  of  butter-muslin,  and  the  whole  lightly  bound 
on  with  thin  bandages.  Several  times  a  day  the  butter-muslin  must  be  dabbed 
on  its  outer  surface  with  liquid  vaselin  in  order  to  prevent  the  paste  from  becoming 
too  dry.  Once  in  twenty-four  hours  the  paste  is  removed,  that  which  sticks  to  the 
skin  being  gently  wiped  off  with  bits  of  wool  dipped  in  liquid  vaselin  (paraffinum 
liquidum,  B.P.).  A  fresh  dressing  of  paste  is  then  applied.  In  infantile  eczema 
the  paste  is  spread  on  a  mask  of  butter-muslin  with  holes  for  the  eyes,  nose,  and 
mouth,  and  with  a  flap  to  cover  the  top  of  the  head.  This  is  bound  on  lightly 
with  butter-muslin  bandages. 

In  order  to  prevent  the  child  from  scratching  the  arms  may  be  put  into  card- 
hoard  splints — a  roll  of  cardboard  round  the  arm  from  shoulder  to  wrist.  The 
arms  can  then  be  moved,  but  the  hands  cannot  be  carried  to  the  face. 

To  cure  a  case  of  infantile  eczema  it  may  be  necessary  to  continue  this  dressing 
for  weeks  or  months.  If  there  is  any  exacerbation  of  the  eruption,  it  is  generally 
found  that  the  child  has  managed  to  scratch  the  parts,  but  it  does  not  indicate 
a  change  of  treatment.  In  cases  which  hang  fire,  painting  the  eczematous  parts 
with  a  solution  of  nitrate  of  silver  (gr.  x.  ad  §i.)  every  few  days  will  often  hasten  the 
cure.  Another  useful  application  is  lenigallol  added  tcTthe  zinc  paste  in  the  pro- 
portion of  3ss.  to  §i. 

As  to  general  treatment,  drugs  internally  are  best  avoided.  If  there  is  anaemia 
or  rickets,  the  child  may  have  cod-liver  oil  and  iron.     The  feeding  must  be  regular 
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and  suited  to  the  age  of  the  child.  In  fat  babies  the  amount  of  sugar  and  starchy 
foods  should  be  restricted.  In  my  experience  it  is  useless  to  give  bromides  at  bed- 
time with  the  view  to  prevent  itching  and  procure  sleep.  Quinine  (gr.  ii.)  in 
sugar-coated  tabloids  has  been  recommended,  but  the  most  successful  way  is  careful 
dressing  and  measures  to  prevent  scratching  and  rubbing. 

Napkin-Region  Eruptions  in  Infants. — Infants  are  liable  to  certain  eruptions 
on  the  napkin  region,  which  are  of  importance  because  they  may  be  mistaken  for 
the  eruptions  of  congenital  syphilis.     These  eruptions  are — 

1.  Simple  erythema  (erythema  of  Jacquet). 

2.  Streptococcal  infections. 

3.  Seborrheic  dermatitis. 


Pig.  167. — Napkin-Region  Ekythema. 

The  erythematous  patches  and  the  flat  papules  occur  only  upon  those  parts  which  are 
rubbed  by  the  napkin — namely,  the  convex  surfaces.     The  flexures  remain  free. 


It  should  be  noted  that  eczema  never  occurs  on  the  buttocks  of  infants.  The 
characteristic  site  of  infantile  eczema  is  the  face.  Only  the  simple  erythema  will 
be  dealt  with  here.  The  other  eruptions  are  described  under  Impetigo  and  Sebor- 
rhoeic  Dermatitis. 

Simple  Napkin-Region  Erythema  (Erythema  of  Jacquet)— iETioLOGY.— This 
occurs  in  babies  whose  skin  is  in  an  irritable  condition  from  some  gastro-intestinal 
toxsemia.  It  is  sometimes  associated  with  lichen  urticatus.  It  is  probably  a 
toxic  erythema,  whose  site  is  determined  by  local  irritation  from  the  napkin. 
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Symptoms. — It  begins  as  erythematous  blotches  on  the  convex  surfaces  of  the 
buttocks,  thighs,  genitals,  and  abdomen,  and  appears  sometimes  on  the  calves 
and  heels  when  these  come  into  contact  with  the  napkin  as  the  infant  lies  with  its 
knees  bent  up.  The  flexures,  which  are  protected  from  friction,  are  free  from 
eruption,  and  this  distribution  on  the  convex  surfaces  only  is  one  of  the  most 
striking  features  of  the  eruption.  At  a  future  stage  of  the  eruption  there  appear 
on  the  erythematous  patches  flat  papules,  from  £  to  \  inch  in  diameter.  At  a  still 
further  stage  these  papules  may  become  excoriated  and  even  ulcerated,  so  that 
they  closely  resemble  syphilitic  ulcers. 

Diagnosis. — These  simple  eruptions  are  often  mistaken  for  the  eruptions  of 
congenital  syphilis  ;  this  is,  of  course,  a  serious  error  to  make,  as  it  concerns  not 
only  the  child,  but  also  the  parents.     In  simple  erythema  the  rash  is  confined  to 


Tig.  168. — Eruption  of  Congenital  Syphilis. 
The  disc-like  copper-coloured  patches  occur  upon  flexures  and  convex  surfaces  alike. 

those  parts  which  come  into  contact  with  the  napkin,  and  the  flexures  in  these 
regions  are  free  (Fig.  167).  In  syphilis  the  central  parts  of  the  face  and  the  palms 
and  soles  are  commonly  affected,  and  the  flexures  in  the  napkin  region  are  involved 
equally  with  the  convex  surfaces  (Fig.  168).  In  syphilis,  too,  the  eruption  is  of  a 
more  coppery  tinge,  and  there  may  be  snuffles,  hoarse  cry,  mucous  patches  or 
fissures  at  the  angles  of  the  mouth,  or  other  indications  of  syphilis. 

Treatment.— The  buttocks  must  be  washed  regularly  in  warm  water,  and  the 
napkins,  which  should  be  of  a  soft  material,  must  be  changed  frequently.  A 
simple  grease,  such  as  liquid  vaselin,  is  better  than  any  other  application.     Where 
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there  is  ulceration,  zinc  ointment  with  2  per  cent,  salicylic  acid  may  be  used  ; 
\  grain  of  grey  powder  may  be  given  at  bedtime  for  a  week,  and  a  sodium  bicar- 
bonate mixture  three  times  a  day. 
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Chilblains  (Erythema  Pernio). — Chilblains  may  be  defined  as  a  localized  and 
persistent  exudative  erythema,  occurring  on  the  extremities  in  predisposed 
subjects  as  the  result  of  the  action  of  a  moderate  degree  of  cold.  There  is 
usually  a  feeble  circulation,  clinically  manifest  as  a  coldness  of  the  ex- 
tremities. It  has  been  suggested  that  there  is  also  a  defective  blood  coagulability. 
Chilblains  occur  chiefly  in  children  or  in  young  persons,  and  in  the  winter-time, 
rarely  persisting  through  the  summer.  They  consist  of  circumscribed,  livid  red, 
intensely  itching  patches,  which  appear  especially  upon  the  fingers  and  toes,  on 
the  sides  of  the  feet,  on  the  heels,  on  the  ears,  and,  less  often,  on  the  nose  and  other 
parts  of  the  face.  The  colour  of  the  patches  disappears  momentarily  on  pressure, 
and  when  the  affected  parts  become  hot  the  colour  changes  from  a  livid  red  to  a 
bright  red.  They  occur  chiefly  during  cold,  damp  weather,  and  subside  during 
warmer  or  drier  weather.  Vesication  may  occur  in  severe  cases,  and  this  may 
result  in  ulceration,  commonly  known  as  "  broken  chilblains." 

Diagnosis. — Chilblains  are  to  be  diagnosed  from  the  much  less  common  tuber- 
culides of  the  acne  scrofulosorum  type  {q.v.)  by  the  smaller  size  and  the  more 
papular,  less  diffuse  character  of  the  lesions  in  the  latter  affection,  together  with 
their  tendency  to  necrosis,  leaving  punched-out  scars  ;  also  by  the  fact  that  "  tuber- 
culides "  are  more  widely  distributed  on  the  limbs,  and  that  they  do  not  itch, 
and  that  they  may  persist  during  hot  weather.  It  has  been  suggested  that  "  chil- 
blains "  are  forms  of  tuberculides,  but  there  is  really  no  evidence  that  they  are 
such. 

Treatment. — It  is  probable  that  some  of  the  many  local  applications  recom- 
mended owe  their  reputation  to  the  fact  that  chilblains  tend  to  disappear  with  a 
spell  of  milder  weather.  Among  those  commonly  employed  are  tincture  of  iodine 
or  vasogen  iodine  (which  latter  preparation  does  not  stain).  Liniment  of  camphor 
and  unguentum  capsici  are  useful  stimulants.  Broken  chilblains  must  be  dressed 
with  boric  acid  ointment  or  with  boric  acid  fomentations  if  severe.  The  child 
should  wear  thick  loose  boots  and  warm  gloves  and  socks,  and  should  take  regular 
daily  active  exercise,  as  skipping.  Warm  milk  may  be  taken  with  the  meals  and  at 
bedtime.  Calcium  chloride  (in  doses  of  10  grains  in  sugar-water  every  four  hours 
for  a  few  days)  has  been  strongly  recommended.  Perhaps  one  of  the  most  effectual 
treatments  is  by  galvanic  hand  baths  once  a  day.  An  ordinary  medical  battery  is 
used,  and  two  small  basins  of  water  ;  the  two  hands  and  the  two  cords  from  the 
opposite  poles  of  the  battery  are  put  one  into  each  basin,  and  a  feeble  current 
(about  2  to  4  milliamperes)  allowed  to  pass  for  ten  minutes. 
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B.  ERUPTIONS  OF  PARASITIC  OR  MICROBIC  ORIGIN. 

1.  EEUPTIONS  DUE  TO  ANIMAL  PARASITES. 

Scabies — iETioLOGY. — Scabies  is  a  common  disease  in  infants  and  children 
in  hospital  and  dispensary  practice,  and  it  may  sometimes  be  met  with  in  better- 
class  patients,  the  child  having  generally  become  infected  from  the  nurse.  It 
occasionally  occurs  in  epidemics  in  institutions.  It  is  an  infectious  disease  due 
to  an  animal  parasite,  the  Acarus  scabiei.  The  lesions  are  produced  by  the  female 
acarus,  which  burrows  in  the  epidermis. 

Symptoms. — The  essential  features  of  the  complaint  are  nocturnal  pruritus  and 
the  presence  of  the  burrows.  The  burrow  appears  as  a  sinuous  line,  from  f  to  \  inch 
in  length,  generally  black,  from  included  dirt,  but,  in  clean  children,  often  white. 
On  examination  of  the  burrow  with  a  lens  there  can  be  seen  at  one  end  a  yellowish 
opaque  spot,  just  visible  to  the  naked  eye.  This  is  the  female  acarus,  which  can 
be  readily  removed  with  the  point  of  a  needle.  Mounted  on  a  slide  in  liq.  potassse, 
it  is  seen  to  be  an  animal  having  an  oval  body  with  eight  legs  ;  the  front  legs  with 
suckers,  the  back  legs  with  spines.  The  burrow  contains  a  string  of  ova,  which 
have  been  deposited  by  the  acarus  as  it  makes  its  way  between  the  layers  of  the 
epidermis.  Sometimes  towards  the  end  of  the  burrow  and  slightly  behind  the 
acarus  itself  there  is  a  pinhead-sized  vesicle,  known  as  the  "  pearly  vesicle." 

The  burrow,  with  its  "  pearly  vesicle,"  is  found  especially  between  the  fingers, 
on  the  sides  of  the  hands,  on  the  wrists,  and  on  the  sides  of  the  feet.  Generally, 
in  addition  to  the  burrows,  there  are  scratch  marks  and  tiny  scratched  papules 
scattered  over  the  trunk  and  limbs.  Sometimes  there  are  in  addition  impeti- 
ginous vesicles  or  pustules  and  crusts,  especially  about  the  hands  and  feet,  due  to 
secondary  infection,  or  there  may  be  eczematous  patches  on  the  trunk  and  limbs. 

Except  in  young  babies  the  face  is  unaffected  ;  in  infants  at  the  breast  there 
may  be  impetiginous  or  eczematous  lesions  also  on  the  face.  Sometimes  in  infants 
the  whole  trunk  and  face  may  be  covered  with  eczematous  patches,  and  a  universal 
"eczema  "  in  a  baby  is  always  highly  suggestive  of  scabies. 

Diagnosis. — A  generalized  itching  eruption  in  a  child  below  the  age  of  six 
years  is  generally  one  of  two  things — scabies  or  lichen  urticatus.  The  diagnosis 
between  these  affections  may  be  difficult.  Pruritus  in  another  member  of  the 
family  suggests  scabies,  but  a  certain  diagnosis  can  only  be  made  by  discovering 
the  primary  lesion,  the  burrow  and  the  acarus  in  scabies,  and  the  wheal  with  a 
central  papule  in  lichen  urticatus.  All  cases  of  generalized  eczema  and  of  impetigo 
about  the  hands  and  feet  should  be  suspected  as  scabies,  and  carefully  examined 
for  the  burrows  of  that  affection.  Scabies  with  a  secondary  bullous  impetigo 
must  not  be  mistaken  for  pemphigus. 

Treatment.— The  object  of  the  treatment  is  to  destroy  the  acarus.  The  itching 
and  secondary  eruptions  will  usually  subside  when  this  is  accomplished.  The 
simplest  treatment  is  to  give  a  hot  bath  with  plenty  of  soap  on  three  successive  even- 
ings, the  hot  bath  to  be  followed  by  inunction  with  ung.  sulphuris  (gr.  x.  to  gr.  xxx. 
ad  si.)  according  to  the  age  of  the  patient— the  patient  sleeping  each  night  in  the  same 
nightclothes,  which  become  saturated  with  the  ointment.     The  secret  of  successful 
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treatment  is  that  it  should  be  thorough  for  a  short  period.  Sulphur  ointment 
applied  for  too  long  produces  an  eczematous  eruption.  After  the  course  of  three 
baths  and  inunctions,  a  tar  lotion  (liq.  picis  carbonis,  5i-  ad  §xx.)  should  be  mopped 
on  daily  for  a  week  ;  or  if  there  is  still  impetigo,  the  baths  may  be  continued,  and 
a  mild  boric  acid  ointment  used  until  this  is  healed. 

Pediculosis  Capitis  is  very  common  in  children  of  the  poor.  It  is  rare 
to  find  a  child  in  dispensary  or  hospital  practice  who  has  not  got  "  nits  "  in  the 
hair.  The  "  nits,"  or  eggs  of  the  head  louse,  are  seen  as  small,  oval,  whitish  bodies 
upon  the  shaft  of  the  hair  ;  they  are  attached  by  a  tube-like  structure,  which 
encircles  the  hair.  Except  in  severe  cases  the  lice  are  only  seen  on  careful  examina- 
tion. In  bad  cases  the  whole  head  may  be  swarming  with  lice  and  their  ova,  and 
such  cases  are  generally  complicated  by  impetigo  contagiosa,  the  whole  scalp  being 
covered  with  crusts.  Milder  forms  of  impetigo  contagiosa  of  the  occiput  are  also 
usually  secondary  to  pedicularis. 

Diagnosis. — Scales  of  pityriasis  or  dandruff  must  not  be  mistaken  for  the  ova 
of  pediculi.  The  latter  are  firmly  attached  to  the  hair  by  a  chitinous  sheath,  and 
can  be  made  to  slide  along  the  hair,  but  cannot  be  picked  off. 

Treatment. — For  the  less  severe  cases  a  few  washings  with  soap  and  water  to 
which  a  little  oil  of  paraffin  has  been  added  suffice  to  remove  the  pediculi  and  nits. 
If  there  is  impetigo,  the  hair  must  be  cut  short,  the  crusts  bathed  off,  and  a  white 
precipitate  ointment  applied.  In  severe  cases  the  scalp  should  be  mopped  over 
with  oil  of  sassafras  and  methylated  spirits,  and  afterwards  washed  with  soap 
and  water  and  paraffin. 

Pediculosis  Corporis  is  very  rarely  seen  in  children: 

Pediculosis  Palpebrarum  is  sometimes  met  with  in  ophthalmic  practice.  The 
ova  or  nits  are  attached  to  the  hairs  of  the  eyelashes  like  a  chain  of  beads,  while  the 
parasite  is  seen  clinging  to  the  hair  at  its  base.  The  parasite  is  that  of  Pediculosis 
pubis. 

Treatment. — The  lice  and  ova  should  be  removed  with  forceps. 

Eruptions  due  to  Fleas,  Bugs,  Gnats,  Caterpillars,  etc. — The  bites  of  the  flea 
(Pulex  irritans)  and  of  the  bug  (Acanthia  lectularia)  are  too  well  known  to  need 
description.  The  dark  puncture  of  flea-bites  must  not  be  mistaken  for  purpura. 
In  rare  instances  bullous  lesions  are  produced  by  flea-bites.  The  harvest-bug 
(Leptus  autumnalis)  may  give  rise  to  a  profuse  eruption  of  bright  red,  extremely 
itching  papules  upon  the  forearms  or  legs,  and  gnats  (Culex  pipiens)  and  mosquitoes 
to  wheals  or  to  itchy,  indurated  swellings,  which  leave  a  hard  papule  behind  when 
they  subside.  An  itching  eczema  or  urticaria,  sometimes  accompanied  by  con- 
junctivitis and  irritation  of  the  throat,  may  be  caused  by  the  loosened  hairs  of  the 
Bombyx  processionea,  or  processionary  caterpillar.  Some  skins  are  irritated  by 
caterpillars  quite  harmless  to  most  persons. 


2.  FUNGUS  INFECTIONS. 

Ringworm. — Ringworm  is  an  affection  due  to  invasion  of  the  skin,  hairs,  or 
nails,  by  certain  parasitic  mould  fungi.  In  children  it  may  affect  the  hairy  scalp 
(Tinea  tonsurans),  the  glabrous  skin  (Tinea  circinata),  or  the  nails  (Tinea  unguium). 
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^Etiology. — In  ringworm  of  the  scalp  infection  usually  takes  place  from  child 
to  child  by  direct  contact,  or  through  the  medium  of  a  hair-brush,  the  cap  of  an 
infected  child,  of  the  barber's  instruments,  or  in  some  such  way.  Less  often  it  may 
be  caught  from  the  dog  or  the  cat.  Ringworm  of  the  body  may  be  associated  with 
scalp  ringworm  in  the  same  child  or  in  another,  but  when  present  alone  it  is  often 
of  animal  origin  (cat  or  dog). 

Symptoms — Tinea  Capitis. — Ringworm  of  the  scalp  occurs  in  two  main  clinical 
types — small-spored  ringworm  and  large-spored  ringworm. 

Small-Spored  Ringworm  of  the  Scalp. — In  typical  cases  of  small-spored  ringworm 
the  scalp  presents  circumscribed,  rounded,  more  or  less  scaly  patches,  over  which 
most,  but  not  all,  of  the  hairs  are  broken  short.  The  broken  hairs  look  opaque 
compared  with  the  surrounding  healthy  hairs,  and  on  passing  the  finger  over  the 
patch  they  feel  velvety — not  bristly,  as  do  normal  hairs  which  have  been  cut  short 
with  scissors.  The  stumps  have  lost  their  elasticity,  and  remain  sticking  up  in 
different  directions  when  firmly  brushed  with  the  forceps,  instead  of  flying  back  to 
their  former  position.  On  pinching  up  a  bundle  of  stumps  between  the  finger 
and  thumb,  they  come  away  with  fractured  shafts.  It  is  these  opaque,  lustreless 
non-elastic,  fragile  hairs  which  characterize  a  patch  of  ringworm.  Sometimes  the 
patches  may  be  covered  with  thick  white  scales,  masking  the  stumps,  which  are 
matted  down  by  the  scales,  and  only  discovered  with  difficulty.  On  the  other 
hand,  the  patch  may  be  almost  free  from  scales,  and  consist  solely  of  the  stubble- 
like  ringworm  stumps.  If  a  child  is  seen  during  the  first  few  weeks  after  infection, 
there  may  be  but  a  single  obvious  patch.  Soon,  however,  fresh  patches  appear  on 
other  parts  of  the  scalp,  and  in  long-standing  cases  almost  the  whole  scalp  may 
be  involved. 

Large-Scored  Ringworms  are  of  two  clinical  forms  : 

1.  Those  in  which  there  are  groups  of  three  to  half  a  dozen  broken  hairs  scattered 
over  the  whole  scalp.  The  hairs  are  sometimes  long  and  embedded  in  scales,  and 
sometimes  broken  quite  short  level  with  the  epidermis,  to  form  "  black  dots."  This 
form  of  ringworm  may  be  easily  overlooked  by  those  not  familiar  with  it. 

2.  A  second  form,  in  which  there  is  an  isolated,  sharply-defined  ring  or  patch, 
with  considerable  inflammatory  redness  and  broken  stumps,  not  infrequently  with 
half  the  ring  or  patch  on  the  glabrous  skin  of  the  face  or  neck. 

Tinea  Circinata. — Ringworm  of  the  face,  trunk,  or  limbs,  may  occur  in  children, 
either  in  association  with  ringworm  of  the  scalp  or  independently.  In  the  latter 
case  it  is  often  of  animal  origin — commonly  a  cat  or  dog  ringworm.  Body  lesions 
associated  with  small-spored  scalp  ringworms  may  be  round  red  scaly  patches  or 
rings  of  various  sizes.  The  animal  ringworms  usually  show  some  inflammation 
in  the  form  of  slight  vesication  or  small  crusts  at  the  margin  of  the  ring.  Exception- 
ally the  ringed  lesions  may  be  very  numerous. 

Tinea  Unguium. — Ringworm  of  the  nails  is  not  a  common  affection.  The 
ordinary  small-spored  ringworm  of  the  scalp  does  not  attack  the  nails,  and  the 
fungus  is  always  of  a  large-spored  variety.  The  nails  attacked  become  roughened, 
opaque,  and  pith-like.  Diagnosis  from  other  dystrophies  of  the  nail  can  only  be 
made  by  the  discovery  of  ringworm  fungus.  Filings  from  the  nails  should  be  soaked 
in  liquor  potassae  and  examined  under  the  microscope. 

Pathology. — More  than  thirty  varieties  of  ringworm  fungus  have  been  isolated. 
Some  forms  are  found  only  in  human  beings,  but  a  large  number  are  ringworms 
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which  affect  animals,  and  which  are  occasionally  seen  in  human  beings.  They  are 
two  main  groups :  Microsporons,  or  small-spored ;  and  Trichophytons,  or  large- 
spored.     The  varieties  most  commonly  met  with  in  children  are— 

1.  Microsporon  Audouini — responsible  for  the  small-spored  ringworms  (i.e.,  the 
majority  of  scalp  cases). 

2.  Microsporons  of  dog  and  cat — a  few  scalp  cases. 

3.  Trichophyton  endothrix — (a)  of  yellow  culture,  (b)  violet  culture — to  which 
are  due  the  large-spored  ringworm  of  the  scalp. 

4.  Trichophyton  ecto- endothrix — several  forms,  but  particularly  that  derived 
from  the  cat,  which  gives  rise  to  most  of  the  body  ringworms  of  children. 

The  ringworm  fungus  is  probably  nearly  related  to  the  common  mould  fungus. 
It  consists  of  mycelial  threads  and  spores.  In  cultures  fruit  organs  are  also  formed, 
which  are  not  seen  when  the  fungus  grows  on  the  skin  or  hair. 

The  method  of  invasion  in  ringworm  of  the  scalp  is  as  follows  :  The  fungus  first 
grows  in  the  horny  layers  of  the  epidermis,  and  gives  rise  to  a  small  scaly  patch. 
It  is  only  after  the  fungus  has  gained  a  hold  in  the  epidermis  that  the  hairs  are 
attacked.  Threads  of  mycelium  then  grown  down  into  the  hair,  and  finally  the 
fungus  completely  fills  and  (in  some  forms)  surrounds  the  hair  shaft.  As  a  result  the 
nutrition  of  the  hair  is  interfered  with,  and  the  hair  breaks  off.  If  any  attempt  is 
made  to  pull  out  the  hair,  it  breaks  in  the  follicle,  leaving  mycelium  and  fungus 
behind  in  the  remaining  portion  of  the  shaft.  As  will  be  presently  explained,  it 
is  this  circumstance  which  renders  the  cure  of  ringworm  of  the  scalp  so  difficult. 

Diagnosis— Twiea  Tonsurans. — Diseases  which  are  often  mistaken  for  ring- 
worm are  pityriasis  capitis  or  "  dandrifi,"  alopecia  areata,  and  the  bald  areas 
sometimes  left  after  impetigo  and  other  inflammatory  conditions  of  the  scalp.  Or 
ringworm  may  be  overlooked  and  mistaken  for  pityriasis.  Such  mistakes  can  only 
be  avoided  by  becoming  familiar  with  the  appearance  of  the  diseased  hair-stump  of 
ringworm  ;  for  in  doubtful  cases  a  correct  diagnosis  depends  upon  the  finding 
or  not  of  the  ringworm  stump.  To  confirm  the  diagnosis,  a  stump  should  be 
mounted  as  a  slide  in  liquor  potassae  and  examined  under  the  microscope,  when 
the  fungus  will  be  clearly  seen.  It  should  be  remembered  that  ringworm  does  not 
attack  the  scalp  in  adults. 

Tinea  Circinata. — When  a  circinate  eruption  suggests  ringworm,  the  only  certain 
way  of  deciding  is  to  search  for  fungus  in  the  scales.  A  small  scale  of  epidermis  at 
the  margin  of  a  patch  should  be  separated  with  a  scalpel  or  forceps,  placed  on  a  slide, 
and  mounted  in  liquor  potassse.  After  soaking  for  half  an  hour,  fungus,  if  present, 
will  be  seen  as  mycelial  threads  amongst  the  epithelial  scales. 

Prognosis  of  Tinea  Tonsurans. — If  left  untreated  and  under  the  old  methods 
of  application  of  antiseptics,  the  disease  may  remain  for  months  or  years.  Occa- 
sionally the  ringworm  patches  become  spontaneously  inflamed,  leading  to  red 
raised  boggy  swellings  occupying  the  area  of  the  patches.  This  is  known  as  kerion. 
As  the  result  of  this  spontaneous  inflammation  the  hairs  fall  out,  and  when  the 
inflammation  subsides  the  patches  are  cured. 

Treatment  of  Eingworm  of  the  Scalp. — The  hair  ought  to  be  cut  quite  short 
over  the  whole  head  as  soon  as  the  diagnosis  is  made.  The  extent  of  the  disease  is 
thus  more  easily  seen,  treatment  is  facilitated,  and  further  spread  more  readily 
prevented.  Parents  will  often  object  to  the  cutting  of  the  hair,  and  an  exception 
may  be  made  in  the  case  of  a  girl  with  only  one  patch  of  ringworm,  but  the  greater 
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liability  of  the  disease  to  extend  should  be  pointed  out.  The  difficulty  in  curing 
ringworm  is  due  to  the  fact  that  locally-applied  parasiticides  do  not  reach  the 
disease  in  the  follicles.  A  cure  can  only  be  brought  about  by  removing  the  infected 
hair.  Epilation  is  useless,  because  the  hair  breaks.  If  the  ringworm  patches  can 
be  inflamed  by  local  applications,  the  hairs  will  come  out  as  a  result,  and  a  cure 
will  thus  be  effected.  Certain  applications  will  sometimes  bring  about  this  desired 
result,  but  only  in  a  very  small  proportion  of  cases.  Applications  which  may  be 
tried  are — (1)  Equal  parts  of  common  salt  and  vaseline  (sodii  chloridi,  5ss.  ; 
vaselini,  sss. ;  ft.  ung.).  (2)  Ung.  hydrarg.  nitratis  (B.P.).  In  a  very  small  pro- 
portion of  cases  the  ringworm  patches  become  inflamed  by  such  application,  and 
the  hair  falls  out,  leaving  bald  patches  upon  which  the  new  healthy  hair  grows. 

The  only  certain  cure  for  ringworm  is  the  X-ray  treatment.  By  this  method 
depilation  is  produced,  and  the  fungus  comes  away  with  the  hair.  A  measured 
dose  of  X-rays  is  given  to  the  part  affected,  or,  if  the  whole  scalp  is  involved, 
to  the  whole  scalp.  In  order  to  X-ray  the  whole  scalp,  five  of  these  measured 
doses  are  given — one  to  the  vertex,  one  to  the  crown,  one  to  the  occiput,  and 
one  on  each  side  of  the  scalp  (Kienbock-Adamson  method).  During  the  third 
week  after  the  X-ray  applications  the  whole  of  the  hair,  both  diseased  and  healthy, 
over  the  regions  exposed  falls,  and  leaves  the  scalp  quite  bald.  In  six  weeks  from 
this  time — two  months  from  the  X-ray  applications — the  hair  begins  to  grow  again. 
The  child  is  free  from  infection  as  soon  as  all  the  hair  has  fallen — that  is,  in  from 
three  to  four  weeks  after  the  X-ray  applications.  After  the  X-ray  applications  no 
further  treatment  is  required  beyond  daily  washing  of  the  scalp,  and  the  applica- 
tion of  a  simple  ointment,  such  as  ung.  hydrarg.  amm.  dil.  (gr.  xv.  ad  si.),  to 
prevent  the  falling  hairs  from  infecting  others.  The  child  should  also  wear  a 
washable  cap.  The  supposed  danger  of  injury  to  the  brain  from  X-ray  treatment 
of  the  scalp  does  not  exist.  The  real  danger  is  in  the  production  of  permanent  bald- 
ness, but  the  modern  methods  of  measurement  reduce  that  to  a  minimum  when  the 
treatment  is  carried  out  by  an  expert. 

There  is  no  need  for  X-ray  treatment  in  Tinea  circinata.  An  ointment,  such  as 
ung.  hydrarg.  nit.,  should  be  rubbed  on  daily,  or  the  patch  may  be  painted  every 
two  or  three  days  with  tinct.  iodii. 

In  Tinea  unguium  the  nails  should  be  painted  daily  with  tinct.  iodii,  and  a 
rubber  finger-stall  worn  over  each  affected  finger.  A  cure  takes  from  three  to  six 
months. 

Kerion  should  not  be  fomented,  but  an  antiseptic  ointment  (such  as  ung. 
hydrarg.  amm.  chlor.  =i.  with  resorcin  gr.  xv.)  should  be  applied. 
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Favus  is  an  affection  of  the  hairy  scalp  and  other  parts  of  the  skin  due  to  a 
mould  fungus  nearly  related  to  the  ringworm  fungi.  It  is  rare  in  this  country, 
except  among  Polish  Jews  and  Bussians  in  the  East  End  of  London.  It  is  com- 
moner in  Scotland.  There  is  also  a  favus  of  mouse  origin  which  may  affect  human 
beings,  the  glabrous  skin,  and  not  the  scalp,  being  infected. 
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Symptoms. — The  characteristic  feature  of  favus  in  the  production  of  a  scutulum, 
or  favus  cup.  This  is  a  sulphur-yellow  pinhead-sized  to  pea-sized  disc  with  a 
cupped  centre.  It  consists  of  the  mycelium  and  spores  of  the  favus  fungus  growing 
round  a  hair.  Sometimes  large  numbers  of  these  favus  cups  are  seen  ;  sometimes 
they  are  masked  by  impetiginous  crusts.  The  hairs  are  invaded  by  the  fungus, 
but  they  do  not  break  off  as  do  the  ringworm  hairs.  A  notable  feature  of  favus  is 
that  permanent  scarring  is  produced.  In  neglected  cases  favus  may  spread  to  the 
trunk  and  limbs,  and  it  may  infect  the  nails.  In  favus  of  mouse  origin  the  patches 
are  always  limited  in  extent,  and  resemble  patches  of  circinate  ringworm,  except 
that  they  present  here  and  there  favus  cups. 

Treatment. — The  treatment  of  favus  of  the  scalp  is  by  X-rays  as  for  ringworm. 
No  other  treatment  is  effectual. 


3.  MICROBIC  INFECTIONS. 

Impetigo. — There  are  two  forms  of  impetigo,  one  the  impetigo  contagiosa  of 
Tilbury  Fox,  due  to  streptococcus  infection  ;  the  other  impetigo  of  Bockhart,  of 
staphylococcic  origin.  It  was  at  one  time  supposed  that  all  forms  of  impetigo 
were  due  to  staphylococcus  infection,  but  it  is  now  known  that  there  is  a  very  large 
group  of  eruptions  of  streptococcic  origin.  Many  of  these  "  streptococcic  "  erup- 
tions have  received  special  names,  but  they  may  be  all  regarded  as  modifications 
of  the  impetigo  contagiosa  of  Tilbury  Fox.  They  are  all  essentially  vesicular  or 
bullous  lesions  with  a  tendency  to  crusting.  On  the  other  hand,  in  the  staphylococcic 
eruptions,  of  which  Bockhart's  impetigo  is  the  type,  the  primary  lesion  is  a  pustule 
seated  in  and  around  a  pilo-sebaceous  follicle. 

Impetigo  Contagiosa  of  Tilbury  Fox — ^Etiology. — The  affection  is  highly  con- 
tagious, and  is  a  very  common  complaint  among  children  of  the  hospital  class. 
Often  several  children  in  one  family  are  affected.  Among  the  children  of  well-to-do 
classes  it  is  sometimes  seen  as  "  scrum-pox." 

Symptoms. — The  eruption  usually  occurs  on  the  face,  especially  on  the  parts 
around  the  nose  and  mouth.  It  forms  large  amber-coloured  crusts  which  have  a 
"  stuck-on  "  appearance.  The  crusts  can  be  easily  removed  with  forceps,  showing 
beneath  a  superficial  erosion.  The  lesions  are,  in  fact,  superficial  vesicles  or  blisters, 
the  fluid  of  which  has  dried  up  to  form  crusts.  Generally,  on  close  inspection,  one 
or  more  small  clear  vesicles  can  be  seen  among  the  crusts.  These  represent  the 
earliest  stage  of  the  eruption.  The  eruption  is  extremely  auto-inoculable,  and  it 
may  spread  rapidly  over  the  face  and  scalp. 

Sometimes  the  eruption  first  appears  at  the  lower  part  of  the  occiput,  and  it  is 
then  always  associated  with  pediculosis  capitis,  and  is  probabty  due  to  inoculation 
from  scratching. 

The  glands  draining  the  area  affected  may  become  red  and  inflamed,  and  may 
even  suppurate.  Lesions  often  occur  upon  the  limbs  and  trunk,  and  in  these  situa- 
tions they  may  show  a  greater  tendency  to  remain  bullous.  When  the  eruption 
attacks  the  flexures,  such  as  the  groins,  raw  surfaces  are  produced.  The  raw  surface 
represents  the  base  of  the  bulla,  and  some  remains  of  the  thin-walled  blister  are 
usually  discoverable  at  its  margin.  The  so-called  "  post-aural  eczemas "  are 
examples  of  streptococcic  impetigo. 
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Diagnosis.— Impetigo  is  sometimes  mistaken  for  eczema.  In  impetigo  the 
crusts  are  larger,  and  their  removal  reveals  a  superficial  excoriation  ;  there  is  no 
itching ;  the  eruption  is  contagious  and  auto-inoculable.  In  eczema  the  crusts 
and  vesicles  are  minute,  and  closely  set  upon  a  red,  cedematous  skin 
marked;   and  the  eruption  is  not  contagious. 

A  crusted  lupus  vulgaris  must  not  be  mistaken  for  an  impetigo, 
history  in  such  a  case  should  make  one  suspect  lupus  (q.v.). 

The  Treatment  of  impetigo  contagiosa  consists  in  bathing  off  the  crusts,  and 
then  applying  a  mild  antiseptic  lotion  or  ointment  to  the  raw  surfaces.  Lotio 
hydrarg.  perchlor.  (1  in  4,000)  and  ung.  hydrarg.  ammon.  chlor.  (gr.  x.  ad  §i.)  are 
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Fig.  169. — Impetigo  Contagiosa  (Streptococcal  Impetigo),  showing  the 
"  Stuck-on  "  Cbusts. 


efficient  applications.  The  removal  of  the  crusts  must  be  thorough,  and  must  be 
done  several  times  a  day.  This  is  a  very  important  part  of  the  treatment,  for  it  is 
useless  to  apply  antiseptics  unless  the  crusts  are  removed. 

Bullous  Impetigo. — In  ordinary  cases  of  impetigo,  bullae  may  occasionally  be 
seen  upon  the  palms  and  soles,  or  around  the  finger-nail  in  the  form  of  a  whitlow. 
The  reason  for  this  is  that  the  horny  epidermis  is  thicker  in  these  parts,  and  the 
serous  exudation  is  retained  as  a  blister  instead  of  drying  up  into  a  crust.  Some- 
times in  young  children,  or,  during  the  hot  weather,  in  a  widespread  impetigo  in  an 
older  child,  the  majority  of  lesions  may  remain  as  bullae  instead  of  forming  crusts, 
so  that  such  cases  are  often  mistaken  for  pemphigus.  This  sometimes  happens  in 
extensive  impetigo  associated  with  scabies.  It  occurs  particularly,  however,  in  new- 
born infants  who  become  infected  at  birth  from  the  midwife  or  nurse,  and  it  is  then 
called  pemphigus  neonatorum — a  name  which  was  applied  to  these  cases  before  their 
true  nature  was  understood.  Before  the  days  of  aseptic  midwifery  "  pemphigus 
neonatorum  "  was  of  common  occurrence,  often  in  large  epidemics.     Babies  with 
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this  affection  often  die,  for  the  whole  skin  surface  rapidly  becomes  involved.  Large 
bullae  and  excoriated  areas  form  in  a  few  days,  and  the  infant  succumbs  to  septic 
absorption  or  to  a  general  streptococcic  infection. 

The  Diagnosis  of  bullous  impetigo  is  to  be  made  from  pemphigus.  Often  the 
diagnosis  can  only  be  made  when  it  is  found  that  the  former  clears  up  under  baths 
and  antiseptic  treatment,  while  in  the  latter  bullae  continue  to  appear  in  spite  of 
these  measures. 

The  diagnosis  of  pemphigus  neonatorum  from  syphilitic  bullous  eruption,  with 
which  it  is  often  confused,  is  made  upon  the  following  points  :  The  syphilitic  baby 
is  wasted,  the  eruption  is  present  upon  the  palms  and  soles,  and  the  bulla?  rapidly 
dry  into  reddish-brown  scabs  ;  they  are  usually  associated  with  copper-coloured 
macules  on  the  face  and  buttocks. 

The  Treatment  of  all  these  forms  of  bullous  impetigo  consists  in  placing  the 
child  into  a  warm  bath  several  times  a  day,  and  dressing  the  eroded  surfaces  with  a 
mild  antiseptic  ointment,  such  as  ung.  hydrarg.  ammon.  chlor.  (gr.  x.  ad  |i.) 
or  boracic  acid  ointment.  If  these  measures  are  carried  out  thoroughly  and  early, 
the  eruption  rapidly  clears  up,  and  recovery  takes  place. 

Ecthyma. — In  children  who  are  badly  nourished,  the  lesions  of  impetigo  may 
sometimes  take  on  a  more  serious  character.  Instead  of  remaining  as  superficial 
blisters,  crusts,  and  erosions,  the  inflammation  extends  more  deeply,  and  ulceration 
takes  place.  There  are  then  formed  dark,  opaque,  and  dirty-looking  crusts, 
with  a  red,  infiltrated  halo,  and,  upon  removal  of  the  crusts,  punched-out 
ulcers.  After  antiseptic  treatment,  the  infiltration  of  these  lesions  remains  for 
some  time  in  the  form  of  dull  red,  flattish  nodules  which  may  simulate  multiple 
lupus  (q.v.). 

Ecthyma  is  not  uncommon  as  a  complication  of  scabies  or  of  lichen  urticatus, 
probably  by  infection  from  scratching. 

Treatment  is  by  baths,  and,  in  situations  where  they  may  be  conveniently 
applied,  boric  acid  fomentations.  As  the  wounds  become  cleaner,  an  ointment 
(hydrarg.  ammon.  chlor.,  gr.  xv. ;  resorcin,  gr.  x. ;  ung.  zinci,  ad  3L)  may  be 
used  to  complete  the  cure. 

Dermatitis  Gangraenosa  Infantum  is  an  eruption  which  sometimes  follows 
varicella  in  infants  or  in  debilitated  children.  The  varicella  lesions,  instead  of 
drying  up,  become  inflammatory,  and  rapidly  extend  as  deep  punched-out 
ulcers  under  a  blackish  crust.  Such  cases  are  often  fatal.  If  recovery  takes 
place,  vacciuiform  scars  will  be  left.  Streptococcus  pyogenes  and  Bacillus 
pyocyaneus  have  been  found  in  the  lesions,  and  also  in  the  blood,  in  some  of 
these  cases. 

Under  Treatment  by  prolonged  soaking  in  a  warm  bath,  followed  by  application 
of  lotio  hydrarg.  perchlor.  (1  in  2,000),  the  ulcers  rapidly  heal,  and  if  carried  out 
early  the  child's  life  may  be  spared. 

Vacciniform  Dermatitis  of  Infants  is  a  rare  form  of  eruption,  probably  of  im- 
petiginous (streptococcic)  nature,  which  occurs  about  the  genitals  in  infants. 
Primarily  the  lesions  are  tense  bullae,  pea-sized  to  finger-nail-sized,  few  in  number, 
and  situated  about  the  genitals  and  perineum.  The  bullae  quickly  rupture,  and 
excoriated  discs  or  sharply-margined  circular  ulcers  are  formed,  which,  unless  one 
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is  familiar  with  the  eruption,  are  sure  to  be  mistaken  for  syphilitic  sores.  But  the 
children  show  no  other  signs  of  syphilis,  the  lesions  are  without  infiltration,  and 
there  are  no  coppery  macules  on  the  buttocks,  face,  or  hands  and  feet.  The  result 
of  local  treatment  by  mild  antiseptic  lotions  and  ointments  will  confirm  the  diagnosis 
that  they  are  local  infections  and  not  syphilitic  ulcers. 

Dermatitis  Exfoliativa  Neonatorum  (Ritter's  Disease). — This  is  a  very  rare  form 
of  eruption.  It  is  now  recognized  as  being  bullous  impetigo  (pemphigus  neona- 
torum) in  which  the  exudation  is  little  marked,  so  that  scales  are  formed  rather 
than  bullae.  True  "  dermatitis  exfoliativa,"  occasionally  met  with  in  older  children, 
is  described  elsewhere  (p.  1157). 
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Impetigo  of  Bockhart  (Staphylococcic  Impetigo). — Bockhart's  impetigo  is  due  to 
infection  of  the  skin  by  Staphylococcus  pyogenes  aureus.  The  eruption  consists  of 
pustules  arising  in  and  around  the  hair  follicles.  The  term  includes  all  follicular 
eruptions  due  to  staphylococcus  infection.  The  lesions  may  vary  in  size  from 
pinhead-sized  pustules  up  to  large  "  boils,"  and  they  may  be  few  and  scattered  or 
closely  set  over  a  limited  area.  In  children  this  form  of  impetigo  is  met  with 
mainly  under  the  following  conditions  : 

1.  Associated  as  a  secondary  infection  with  pruritic  affections,  such  as  scabies 
and  lichen  urticatus. 

2.  As  a  secondary  infection  of  impetigo  contagiosa. 

3.  As  the  result  of  the  application  of  poultices  or  other  dirty  dressings  to  boils 
or  other  pustulating  lesions,  by  which  means  the  infection  is  spread  over  a  larger 
area. 

4.  On  the  scalp  in  cases  of  ringworm  treated  by  strong  irritant  applications. 

Treatment. — These  impetigos  are  best  treated  by  frequent  bathing  of  the  part 
affected  with  hot  water,  followed  by  the  application  of  an  antiseptic  lotion  (hydrarg. 
perchlor.,  gr.  i. ;  resorcin,  gr.  xxx. ;  aq.  ad  gviii.)-  The  larger  lesions  (boils)  should 
be  fomented  with  wet  boric  lint,  covered  with  oiled  silk,  and  incised  when 
softened.  Vaccines  of  Staphylococcus  aureus  may  be  employed  in  doses  of 
10,000,000,  repeated  in  increasing  amounts  every  four  days,  but  in  children  they 
are  seldom  required. 

Multiple  Subcutaneous  Abscesses  in  Infants.— In  infants  a  form  of  streptococcic 
infection  is  sometimes  met  with  secondarily  to  a  bullous  impetigo  or  to  an  eczema. 
Numerous  subcutaneous  fluctuating  swellings  of  the  size  of  a  pea  to  a  walnut  appear 
widely  scattered  over  the  body.  Some  of  these  become  reddened  at  one  part  when 
the  skin  becomes  involved,  but  they  seldom  break  spontaneously.     It  is  uncertain 
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Fig.   170. — -Impetigo  of  Bockhart  (Staphylococcal  Impetigo),    showing    Follicular 

Pustules. 

whether  these  abscesses  are  the  result  of  external  infection  through  the  hair  follicles, 
or  whether  they  are  due  to  a  blood-carried  infection. 

The  Treatment  is  to  incise  each  abscess.  After  evacuation  of  the  pus  they 
rapidly  clear  up.  Incision  of  the  abscess  should  be  followed  by  a  warm  boric  acid 
bath. 

REFERENCE. 

Renaut  :  Abscess  Multiple  de  la  Peau.  Traits  de  Mai.  de  l'Enfance  (Gaucher  et  Comby), 
1905,  iv.  808. 


Seborrhea  and  Seborrhceic  Dermatitis. — It  was  formerly  the  custom  to  divide 
seborrhceas  into  (1)  oily  seborrhcea,  and  (2)  seborrhoea  sicca.  It  is  only  to  the 
first  group  that  the  name  rightly  belongs.  Seborrhcea  oleosa  indicates  a  hypersecre- 
tion of  the  sebaceous  glands,  such  as  is  seen  at  puberty  in  association  with  acne 
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vulgaris  and  upon  the  scalps  of  bald-headed  persons.  It  does  not  occur  in  children. 
The  terms  "  seborrhcea  sicca  "  and  "  seborrhceic  dermatitis  "  were  first  used  owing  to  a 
misunderstanding  of  the  nature  of  the  eruptions  which  they  were  intended  to  describe. 
The  scaliness  which  is  a  feature  of  these  eruptions  was  at  one  time  thought  to  be 
dried  sebum ;  but  although  it  is  now  known  that  the  scales  in  these  eruptions  are 
made  up  of  imperfectly  cornified  horny  cells,  the  result  of  inflammatory  conditions 
involving  the  epidermis,  the  old  name  is  still  retained.  As  a  matter  of  fact,  there 
are  many  eruptions,  probably  of  different  nature,  to  which  this  term  is  still  some- 
times applied.     They  include  the  following  : 

1.  Vernix  Caseosa. — This  is  a  wax-like  coating  sometimes  seen  on  the  scalp  in 
young  babies.  It  is  a  relic  of  the  waxy  coating  which  covers  the  body  of  the  foetus, 
and  is  made  up  of  cells  probably  derived  from  the  horny  layers  of  the  epidermis. 


Fig.    171.— Chronic  Impetigo. 

Parts  of  the  scalp  are  covered  with  scales  and  small  crusts,  beneath  which  there  is  a  raw, 
weeping  surface.  These  cases  are  distinguished  from  eczema  by  the  absence  of  itching 
and  in  that  the  eruption  is  not  made  worse  by  local  irritants.  They  require  strong  anti- 
septic applications  for  their  cure,  and  are  often  very  intractable. 

2.  Pityriasis  Capitis,  or  "  dandrifi  "  or  "  scurf,"  is  often  seen  in  children  of  from 
five  to  six  years  of  age  and  onwards.  There  is  a  scaly  condition  of  the  crown  of 
the  head,  the  sides  and  back  of  the  head  being  free.  The  scales  are  dry  and  powdery. 
A  micro-organism,  known  as  the  bottle  bacillus,  and  probably  the  cause  of  the  exfolia- 
tion, is  found  in  the  scales.  This  afiection  is  of  importance  (1)  because  it  may  be 
mistaken  for  ringworm  (see  diagnosis  of  ringworm) ;  (2)  because,  if  allowed  to  con- 
tinue, it  is  apt  to  pass  into  a  more  markedly  inflammatory  form  of  "  seborrhceic 
dermatitis  "  at  or  after  puberty,  and  then  to  lead  to  early  baldness. 

Treatment.— Frequent  washing  with  soap  and  water  is  all  that  is  required  to 
remove  the  complaint. 
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Pityriasis  Alba  or  Pityriasis  Simplex.— Children  are  liable  to  dry,  pinkish,  slightly 
scaly  patches  on  the  face,  especially  about  the  mouth,  and  due  to  strong  alkaline 
soaps.     These  disappear  when  the  use  of  such  soaps  is  discontinued. 

There  is  also  another  form  of  pityriasis  alba  in  which  similar  patches  occur  as 
the  sequelae  of  impetigo  contagiosa,  or  are  associated  with  a  fissure  or  crack  at 
the  side  of  the  nose  or  below  the  lobe  of  the  ear.  In  these  cases  the  eruption 
is  of  streptococcic  origin  (furfuraceous  impetigo),  and  is  cured  by  local  antiseptics  : 


Resorcin 

Liq.  picis  carb. 

Ung.  hydrarg.  amnion,  chlor. 

Vaseline 

Ft.  ung 


gr.  x. 
5i- 
5ii- 
ad  gi. 


Chronic  Forms  of  Impetigo  Contagiosa  on  the  scalp  and  elsewhere,  especially 
in  the  flexures  or  behind  and  around  and  ears,  are  often  mistaken  for  "  seborrhceic 


Fig.  172. — Seborrheic  Dermatitis  in  an  Infant. 

The  eruption  consists  of  circumscribed  red  areas  covered  with  greasy  scales.  The  favourite 
situations  are  the  flexures,  especially  the  naso-labial  folds,  the  axillae,  and  the  groins,  from 
whence  it  may  spread  widely  over  the  buttocks  and  thighs. 


dermatitis."  In  these  cases  the  scalp  becomes  thickly  covered  with  scales  and 
crusts,  or  scaly  and  crusted  areas  may  be  present  in  the  other  situations  mentioned. 
This  condition  is  well  illustrated  in  the  photograph  (Fig.  171).  The  impor- 
tant practical  point  is  not  to  mistake  them  for  eczemas.  They  are  more  sharply 
margined  than  true  eczemas,  they  do  not  itch,  and  they  require  strong  antiseptic 
applications  for  their  cure.  Ointments  containing  tar  and  resorcin  will  be  found 
most  useful : 


Olei  cadini 

Resorcin 

Ung.  hydrarg.  amnion,  chlor. 


mxxx. 
gr.  xv. 
adgi. 


Seborrhceic  Dermatitis  or  Eczema  Seborrhceicum  in  Infants. — A  form  of  eruption 
having  the  characters  detailed  below  is  of  fairly  common  occurrence  in  infants. 
Upon  the  vertex  of  the  scalp  there  are  irregular  patches,  or  one  large  patch,  of 
yellowish,  greasy  -  looking  scales.  Upon  the  face,  especially  in  the  naso-labial 
folds,  or  extending  farther  on  to  the  cheeks,  on  the  neck,  or  behind  the  ears,  there 
are  sharply-circumscribed  reddish  areas  covered  with  yellowish  scales,  or  in  parts 
raw  and  oozing.  In  the  groins  there  are  similar  areas,  or  the  whole  region  covered 
by  the  napkin  may  be  occupied  by  one  large  red,  raw  or  scaly,  area.     The  eruption 
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comes  out  quickly  (Fig.  172).  The  mother  is  usually  affected  with  "  seborrhoea 
capitis."  These  eruptions  clear  up  rapidly  on  the  application  of  a  mild  sulphur 
ointment,  and  the  result  of  the  treatment  confirms  the  diagnosis  of  "  seborrheic 
dermatitis."  It  is  probable  that  these  eruptions  are  due  to  an  infection  by  a  mild 
strain  of  staphylococcus,  and  that  they  are  of  the  same  nature  as  seborrhceic 
dermatitis,  seborrhoea  capitis  and  corporis— flannel  rash,  of  adults. 

REFERENCE. 
Adamson.  H.  G.  :  Brit.  Journ.  of  Derm.,  1909,  xxi.  37. 


Verrucse,  or  Warts,  are  small  growths  composed  of  epithelium  with  a  central 
axis  of  bloodvessels  and  connective  tissue. 

^Etiology. — They  are  infectious  and  auto-inoculable,  and  it  is  probable  that 
they  are  due  to  a  micro-organism  as  yet  undiscovered. 

Symptoms. — They  occur  in  two  forms  :  the  common  wart  and  the  plane  wart. 
The  favourite  sites  of  the  common  wart  (verruca  vulgaris)  are  the  hands,  face,  and 
scalp.  They  may  be  single  or  numerous,  and  vary  much  in  size  and  shape.  They 
may  be  flat  and  disc-like,  cylindrical,  filiform,  or  broken  up  into  lobes.  Apart 
from  the  disfigurement  they  cause,  warts  may  be  troublesome,  in  that  they  are 
liable  to  get  torn  and  bleed.  Or  they  may  become  inflamed  and  suppurate, 
from  the  entrance  of  pus-cocci  when  they  are  torn.  The  evolution  and  course  of 
warts  is  capricious.  They  may  come  slowly  or  rapidly.  They  may  remain  for 
months  or  years.  They  may  disappear  gradually  or  suddenly.  Plane  warts  (verruca 
plana  juvenilis)  occur  mostly  in  children,  scattered  over  the  face  or  forearms.  They 
are  usually  very  numerous,  and  consist  of  small  flat,  disc-like  elevations,  of  the 
size  of  a  pin's  head  or  smaller,  with  angular  margins,  and  pale  brown  or  of  the 
colour  of  the  skin.  They  may  be  associated  with  the  larger  common  warts.  They 
may  be  very  puzzling  to  those  not  familiar  with  them,  and  are  sometimes  mistaken 
for  lichen  planus,  although,  apart  from  the  fact  that  lichen  planus  is  very  rare  in 
children,  the  paler  colour  of  the  warts  (lichen  planus  papules  being  dusky  red), 
and  the  association  with  one  or  more  common  warts,  should  prevent  this  mistake. 

Treatment. — The  cure  of  warts  is  not  always  easy.  Their  tendency  to  sudden 
spontaneous  disappearance  probably  accounts  for  the  reputation  of  many  so-called 
"  cures."  One  of  the  best  applications  is  a  paint  of  glacial  acetic  acid  with  1  per 
cent,  of  perchloride  of  mercury.  This  is  applied  daily  with  a  pointed  match- 
stick  until  the  wart  dries  and  falls  off.  Freezing  with  C02  snow  is  also  an  effectual 
method.  A  stick  of  solid  C02  is  cut  to  the  exact  size  of  the  wart  and  firmly  pressed 
on  to  its  surface  until  the  skin  around  the  base  of  the  wart,  begins  to  be  frozen. 
This  may  occupy  thirty  seconds  to  two  minutes,  according  to  the  thickness  of  the 
wart.  A  blister  forms,  and  lifts  the  wart  from  its  base.  The  only  objection  to 
this  treatment  is  that  the  blister  may  be  painful  and  inconvenient.  When  not 
numerous,  warts  may  be  removed  by  X-rays.  The  skin  round  each  wart  is  pro- 
tected with  lead-foil,  and  rather  more  than  one  full  Sabouraud  pastille  dose  is 
given  to  the  exposed  warts.  If  the  dose  has  been  sufficient,  the  warts  drop  off  in 
the  course  of  a  week.  The  best  application  for  plane  warts  is  ung.  acid,  salicylic, 
gr.  xv.  ad  £i. 
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Molluscum  Contagiosum  is  a  form  of  wart  in  which  there  occurs  a  peculiar 
degeneration  of  the  epithelial  cells  of  which  it  is  made  up.  They  are  no  doubt 
infectious.  The  growths  are  smooth,  tense,  shiny  projections,  with  a  central 
depression  which  was  formerly  mistaken  for  the  mouth  of  a  sebaceous  gland,  but 
which  the  microscope  shows  to  be  due  to  the  degeneration  and  softening  of  the 
cells  of  the  central  part  of  the  growth.     Like  warts,  mollusca  may  suppurate. 

The  Treatment  consists  in  incising  the  projection  and  pressing  the  base 
between  the  thumb-nails.  The  growth  shells  out,  leaving  a  bleeding  cavity 
in  the  epidermis.  The  bleeding  soon  ceases,  and  the  little  wound  heals  without 
any  scar. 

REFERENCE. 

Galloway,  J.  :  Clifford  Allbutt  and  Rolleston's  System  of  Medicine,  1912,  ix.  623  (good 
bibliography). 


Tuberculosis  of  the  Skin. — Tuberculous  affections  of  the  skin  may  be  divided 
into — 

1.  Those  which  are  known  to  be  due  to  the  local  presence  of  the  tubercle 
bacillus. 

2.  Those  which  are  believed  to  be  the  result  of  the  toxins  of  the  tubercle  bacillus. 
The  first  group  includes  lupus  vulgaris  and  scrofulodermia.  The  second  com- 
prises lichen  scrofulosorum,  acne  scrofulosorum,  and  erythema  induratum  scrofulo- 
sorum,  these  latter  now  being  classed  together  as  toxi-luberculides. 

Lupus  Vulgaris  is  the  most  characteristic  form  of  tuberculosis  of  the  skin.  Its 
study  in  childhood  is  of  special  interest  and  importance,  because  it  is  at  this  time 
that  it  usually  first  makes  its  appearance,  and  that  it  can  be  most  readily  checked 
and  its  subsequent  ravages  prevented. 

^Etiology  and  Pathology.- — Lupus  is  more  common  in  children  of  the  poor 
than  in  better-class  patients.  Generally,  infection  takes  place  locally  through  the 
skin  or  mucous  membrane,  probably  from  phthisical  persons  by  kissing  or  by 
soiled  handkerchiefs,  or  else  by  the  patient's  own  fingers.  This  would  account 
for  the  frequent  occurrence  of  the  disease  on  the  cheeks  and  nose.  Infection  of 
the  skin  may  also  take  place  around  sinuses  from  tuberculous  glands  or  bone. 
Multiple  lesions  scattered  over  the  body  sometimes  occur  after  measles,  probably 
by  entrance  into  the  blood-stream  of  bacilli  from  a  softened  tuberculous  focus. 
The  lesions  of  lupus  consist  of  granulomata  with  giant  cells.  The  tubercle  bacillus 
is  found  with  difficulty,  but  its  presence  can  be  proved  by  animal  inoculations. 

Symptoms. — Lupus  vulgaris  commonly  appears  before  puberty  and  after  two 
years  of  age.  It  often  occurs  on  the  face,  especially  upon  one  cheek  or  on  the 
nose,  by  infection  from  the  nasal  mucous  membrane.  The  knees,  buttock,  hands, 
or  other  parts,  may  also  be  the  seat  of  lupus,  either  in  single  patches  or  in  multiple 
lesions.  The  eruption  first  appears  as  a  small  lupus  nodule,  or  as  a  little  group 
of  nodules,  but  often  when  the  patient  first  comes  under  observation  the  disease 
has  already  spread  into  a  dull  red,  slightly  raised  infiltrated  patch.  Sometimes  the 
patch  may  be  crusted  so  that  its  real  nature  is  obscured,  and  only  its  slow 
progress  suggests  lupus.  The  lupus  nodule  is  the  essential  or  primary  lesion. 
It  is  a  reddish-brown  nodule  pinhead-sized  to  hempseed-sized  with  semi-translucent 
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aspect.  A  patch  of  lupus  is  made  up  of  a  collection  of  such  nodules,  generally 
blended  together,  but  if  firm  pressure  is  made  over  the  patch  with  a  lens  or  a  watch- 
glass  the  nodules  stand  out  as  separate  brown  areas.  They  cannot  be  made  to 
disappear,  but,  the  surrounding  erythema  being  pressed  away,  they  show  up  more 
distinctly.  This  glass-pressure  test  is  very  useful  for  the  diagnosis  of  lupus,  and 
also  as  a  means  of  discovering  whether  there  are  still  any  nodules  left  in  the  scar 
of  a  patch  which  has  been  treated. 

After  a  patch  of  lupus  has  existed  for  some  time,  or  at  an  early  stage  in  some 
cases,  the  nodules  may  break  down  and  ulcerate,  and  the  ulceration  generally 
becomes  covered  with  crusts.  In  neglected  cases  the  disease  may,  during  the 
course  of  years,  spread  widely  over  the  face,  and  involve  the  eyelids  and  con- 
junctivae, destroy  the  cartilage  of  the  nose,  and  attack  the  mucous  membranes 
of  the  lips,  producing  great  deformities. 

Sometimes  lupus  begins  in  the  mucous  membrane  of  the  nose,  and  invades  the 
skin  of  the  nose  secondarily  by  direct  extension  through  the  cartilage.     When 


Fig.  173. — Lupus  Vulgaris  :   A  Patch  of  Twelve  Months'   Duration, 

MADE    UP    OF    ABOUT    A    DOZEN    LUPUS    NODULES. 

The  nodules  are  beginning  to  break  through  the  epidermis  and  to  form  crusts. 


lupus  attacks  the  extremities  or  buttocks,  it  is  often  of  a  warty  or  verrucose  type 
(lupus  verrucosus) :  instead  of  the  characteristic  lupus  nodules,  there  are  firm, 
closely-set  warty  granulations,  which  cover  the  surface  of  the  patch  and  hide  the 
dermic  infiltration.  A  not  very  uncommon  form  of  lupus  is  that  in  which  there 
are  many  patches  scattered  over  the  body,  face,  and  limbs.  These  cases  generally 
date  from  a  few  weeks  or  months  after  an  attack  of  measles  (multiple  lupus  after 
measles).  There  at  first  appear  numerous  papules,  which  are  sometimes  mistaken 
for  the  rash  of  chicken-pox.  After  a  time  some  of  these  papules  develop  into  lupus 
nodules,  while  the  majority  disappear.  The  patches  which  remain  eventually 
spread  into  typical  lupus  patches,  and  a  patient  may  have  from  three  or  four  to 
a  score  or  more  of  such  patches  in  various  parts  of  the  body.  These  multiple 
patches  may  sometimes  become  crusted,  simulating  impetigo  ;  sometimes  scaly, 
simulating  psoriasis ;  and  sometimes  warty— lupus  verrucosus. 
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Diagnosis. — The  occurrence  in  a  child  of  an  inflamed  patch  which  persists  for 
months  or  years  should  always  raise  the  suspicion  that  it  may  be  lupus.  Careful 
examination  should  be  made  for  lupus  nodules  ;  and  if  the  patch  is  crusted,  fomenta- 
tions should  be  applied  for  some  days  to  remove  any  secondary  infection,  and  so 
reveal  the  lupus  nodules  if  present. 

Treatment  of  Lupus. — The  methods  of  treating  lupus  are  very  numerous. 
The  following  are  those  in  common  use  : 

1.  Excision. 

2.  Finsen  light. 

3.  X-rays. 

4.  Selective  caustics. 

5.  Tuberculin. 

The  method  adopted  must  depend  upon  circumstances.  Small  early  patches 
may  be  excised.  Finsen  light  gives  the  best  cosmetic  results,  but  it  requires  special 
apparatus  and  is  very  slow.  It  is  nevertheless  the  ideal  treatment  for  lupus  on 
the  face.  X-ray  treatment  is  suitable  only  for  ulcerated  or  warty  lupus,  not  for 
patches  of  lupus  nodules.  A  patch  of  lupus  should  never  be  scraped,  as  the  disease 
nearly  always  returns  in  the  scar.  One  of  the  most  generally  useful  methods  is  by 
selective  caustics,  and  the  most  convenient  way  of  application  is  in  the  form  of 
plaster-mulls ;  these  are  plasters  consisting  of  a  medicament  with  a  rubber 
basis  spread  upon  muslin.  Plaster-mulls  (Beiersdorf),  acid,  salicylic,  c.  creasoti, 
Nos.  76,  78,  80,  and  82,  are  commonly  employed.  The  plaster  is  cut  to  the  size 
of  the  lupus  patch  and  worn  continuously  for  twenty-four  hours.  At  the  end 
of  this  time  it  is  removed,  the  part  is  bathed,  and  a  fresh  plaster  is  applied.  After 
a  few  applications  the  nodules  ulcerate,  until  eventually  the  whole  of  the  diseased 
area  is  removed  by  the  plaster,  the  salicylic  acid  picking  out  the  diseased  parts 
and  not  harming  the  healthy  skin.  The  application  is  painful,  and  may  have  to 
be  discontinued  now  and  then  for  several  days ;  but  the  treatment  should  not  be 
stopped  entirely  so  long  as  any  ulceration  occurs,  the  sores  being  allowed  to  heal 
up  under  the  plaster.  In  some  few  cases  of  lupus  good  results  are  obtained  by 
tuberculin.  Personally  the  writer  prefers  to  use  Koch's  old  tuberculin  in  weekly 
doses  gradually  increased.  Three  dilutions  are  made  :  1  in  1,000  ;  1  in  100  ;  1  in  10 — 
in  normal  saline  solution.  The  treatment  begins  with  1  to  2  minims  of  the  1  in  1,000 
dilution.  The  dose  is  increased  by  2  minims  every  four  days  until  it  becomes  too 
bulky  ;  then  the  1  in  100  dilution  is  used,  and  finally  the  1  in  10,  or  even  the  pure 
tuberculin.     The  dose  is  increased  so  long  as  there  is  no  febrile  reaction. 

Scrofulodermia  is  the  name  given  to  the  lesions  which  result  from  infection 
of  the  skin  from  some  deep-seated  underlying  focus  of  tubercle,  such  as  tuberculous 
glands  or  bone  disease.  It  also  includes  tuberculous  gummata,  which  are  sub- 
cutaneous abscesses  having  no  immediate  connection  with  deeper  lesions,  but 
produced,  like  multiple  lupus,  by  entrance  into  the  blood-stream  of  tubercle 
bacilli  from  some  hidden  central  focus.  The  most  common  situation  of  scrofulo- 
dermia is  on  the  neck  or  groin,  in  association  with  breaking-down  tuberculous 
glands  in  this  situation  ;  they  may  also  occur  over  tuberculous  lesions  in  joints 
and  bones,  or  along  the  course  of  lymphatics  which  drain  tuberculous  lesions,  or 
over  an  abscess  of  the  lachrymal  sac  (Fig.  174). 

Scrofulodermia  is  characterized  by  the  soft  and  friable  structure  of  the  lesions 
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as  contrasted  with  the  firmer  lupus  nodules.  They  may  appear  as  gelatinous- 
looking  masses  covered  with  thin  epidermis,  or  as  gummata  with  central  purulent 
contents  and  walls  lined  with  soft  granulation  tissue,  which  may  burst  and  give 
rise  to  indolent  granulating  ulcers.  There  is  some  reason  to  believe  that  these 
lesions  are  the  result  of  the  combined  action  of  the  tubercle  bacillius  and  of  pyo- 
genic micro-organisms. 

In  the  Treatment  of  these  lesions,  their  dependence  upon  more  deep-seated 
tuberculosis  must  be  considered,  and  the  question  of  surgical  treatment  of  glands, 
bones,  or  joints,  discussed.  So  far 
as  the  skin  affection  is  concerned 
the  X-ray  treatment  is  ideal,  such 
lesions  healing  up  after  a  few 
"  pastille  "  doses.  Even  the  under- 
lying glands  or  the  bone  trouble — 
if  in  the  smaller  bones — may  be 
benefited,  and  sometimes  cured,  by 
the  X-rays. 

Tuberculides  or  Toxi-Tuberculides. 

— "  Tuberculide "  is  a  convenient 
term  for  certain  eruptions  of  the 
skin,  long  recognized  as  closely 
related  to  tuberculosis,  but  in  which 
the  actual  presence  in  the  lesions  of 
the  tubercle  bacillus  has  not  been 
satisfactorily  demonstrated  either  by 
the  microscope  or  by  animal  inocula- 
tion. The  histology  of  all  forms  is 
similar,  consisting  of  a  cell  exudation 
round  the  bloodvessels,  resembling 
that  found  in  a  true  tubercle  nodule, 
though  generally  with  more  scanty 
formation  of  giant  cells.  It  is 
suggested  that  these  lesions  are  due 
to  the  toxins  derived  from  tubercle 
present  in  some  other  part  of  the 
body,  but  recent  research  tends  to 
support  the  idea  that  they  may  be  due 
to  dead  or  attenuated  tubercle  bacilli. 

The  following  affections  belong  to  this  group  :  lichen  ^  scrofulosorum,  acne 
scrofulosorum,  and  erythema  induratum  scrofulosorum  (Bazin's  disease). 

Lichen  Scrofulosorum.— The  eruption  is  seen  in  children  who  are  the  subjects 
of  enlarged  glands,  scrofulodermia,  or  other  forms  of  tuberculosis;  but  it  may 
occur  without  obvious  tuberculosis.  Its  practical  importance  is  that  it  is  an 
indication  for  a  thorough  medical  examination. 

Pathology.— The  eruption  consists  of  small  papules  of  reddish-brown 
colour  arranged  in  groups.  Each  papule  is  situated  at  the  mouth  of  a  hair  follicle, 
so  that  they  are  evenly  spaced  over  the  patch.     The  groups  or  patches  vary  in 


Fig.  174. — Sckofttlodermia. 

The  lesion  on  the  cheek  was  the  result  of  in- 
fection of  the  skin  from  a  tuberculous  abscess 
of  the  lachrymal  sac  ;  that  on  the  hand  was 
secondary  to  tuberculosis  of  the  metacarpal 
bone. 
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size  from  areas  comprising  a  few  papules  to  patches  an  inch  or  two  in  diameter. 
They  occur  chiefly  on  the  trunk,  and  there  may  be  half  a  dozen  or  more  such  patches. 
The  eruption  does  not  itch  ;  it  may  remain  without  change  for  months,  and  may 
eventually  disappear  without  a  trace  or  may  leave  pigmented  spots  or  small  scars. 

Treatment. — Cod-liver  oil  and  the  usual  hygienic  treatment  for  tuberculosis. 
Locally  unguentum  acidi  salicylici,  gr.  x.  ad  3ji.,  may  be  applied. 

Acne    Scrofulosorum    (now   often  called    "  papulo-necrotic     tuberculide "). — 

The  eruption  differs  from  that  of  lichen  scrofulosorum  in  the  size  of  the  lesions 
and  in  the  manner  of  their  distribution.  It  occurs  particularly  upon  the  ex- 
tremities, and  especially  upon  the  hands  and  forearms,  the  buttocks,  legs,  and  feet, 
and  consists  of  numerous  firm,  dusky  red  papules,  crusted  papules,  and  if  the 
eruption  has  been  of  some  duration,  punched- out  scars.  The  papules  are  pinhead  to 
hemp-seed-sized  at  first,  and  more  easily  felt  than  seen  ;  then  they  become 
more  prominent,  and  a  crust  forms  at  their  summit.  If  the  crust  be  removed, 
a  small  ulcer  is  found  beneath,  but  generally  the  crusts  dry  up  and  fall  off  without 
exposing  the  ulcer,  but  leaving  a  punched-out  scar  behind.  The  evolution  of  a 
nodule  occupies  a  few  weeks,  and  generally  lesions  at  all  stages  are  seen  together. 
A  characteristic  feature  of  these  cases  is  that  the  hands  and  feet  are  cold  and  blue 
(chilblain  circulation).  The  eruption  is  sometimes  associated  with  lupus,  with 
tuberculous  glands,  or  with  bone  affections,  and  it  may  coexist  with  lichen  scrof- 
ulosorum. Strumous  keratitis  is  not  uncommonly  present.  The  eruption  may 
last  for  years.  It  generally  improves  or  disappears  in  the  summer,  and  breaks  out 
afresh  in  the  winter. 

Diagnosis. — The  complaint  is  recognized  by  the  distribution,  the  blue  ex- 
tremities, the  scattered  papules  going  through  the  stages  of  necrosis,  crusting  and 
scarring,  and  the  presence — sometimes — of  definite  tuberculous  affections.  The 
eruption  differs  from  multiple  lupus  in  that  the  lesions  show  no  tendency  to  spread 
by  infection  of  surrounding  skin,  as  is  the  case  in  lupus. 

Treatment. — With  rest  in  bed  the  eruption  generally  rapidly  clears  up,  but 
often  only  to  return  when  the  child  gets  about  again.  The  usual  treatment  for 
tuberculosis  is  indicated  and  any  simple  mild  antiseptic  ointment. 

Erythema  Induratum  Scrofulosorum  (Bazin's  Disease). —This  is  a  tuberculide 
seldom  seen  except  in  young  girls  who  do  much  standing.  It  occurs  on  the  calves 
and  ankles,  as  nodules  pea-sized  to  filbert-sized,  which  go  through  the  same  stages 
as  those  of  the  tuberculides  just  described — namely,  necrosis  with  ulceration  and 
crusting,  followed  by  scarring.  As  with  other  tuberculides,  its  importance  rests  in  the 
indication  that  tuberculosis  is  present.  It  is  also  liable  to  be  mistaken  for  syphilis 
by  those  unfamiliar  with  it. 

Lupus  Erythematosus  is  so  rare  before  young  adult  life  that  it  need  not  be 
considered  here. 
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The  Skin  Eruptions  of  Congenital  Syphilis.— Congenital  syphilis  is  dealt  with 
elsewhere,  and  will  be  here  considered  only  in  so  far  as  the  skin  eruptions  are  con- 
cerned. In  congenital  syphilis  there  is  no  primary  sore,  as  in  the  acquired  disease. 
The  skin  eruptions  are  usually  confined  to  the  period  between  six  weeks  and  three 
months  of  age.  Less  often  the  child  is  born  with  an  eruption,  which  then  takes 
a  particular  form  (bullous  syphilide),  almost  invariably  fatal.  At  or  about 
two  years  of  age  it  is  not  uncommon  to  find  large  condylomata  at  the  anus,  and, 
still  later,  though  rarely,  at  the  age  of  ten  years  and  upwards,  there  may  be 
ulcerative  tertiary  lesions  on  the  face,  which  simulate  those  of  tuberculosis.  The 
bullous  syphilide,  formerly  called  "  syphilitic  pemphigus,"  is  not  to  be  confused 
with  pemphigus  neonatorum,  which  is  a  streptococcal  infection.  The  syphilitic 
eruption  is  present  at  birth  and  consists  of  reddish-brown  plaques  or  flat  papules, 
together  with  flaccid  bullae,  which  may  occur  in  all  parts,  but  particularly  on  the 
face,  the  palms  and  soles,  and  about  the  genitals.  The  eruptions  which  appear  some 
weeks  after  birth  are  the  more  common.  The  infant  is  then  born  apparently  healthy, 
and  at  the  age  of  four  to  six  weeks  the  eruption  appears  together  with  snuffles, 
hoarseness  of  cry,  and  fissures  of  the  lips  or  at  the  angles  of  the  mouth  ;  the  skin 
becomes  "  earthy  "  in  colour,  and  the  infant  loses  its  plumpness.  The  eruption 
consists  of  sharply  circumscribed,  flat,  disc -like  circular  patches,  at  first  red  in 
colour,  and  later  of  a  brownish  or  "  coppery  "  tinge.  These  patches  are  seen  upon 
the  face,  around  the  nose  and  mouth,  upon  the  buttocks,  thighs,  and  genitals, 
and  upon  the  soles  and  feet.  In  severe  cases  the  skin  may  be  generally  involved, 
but  the  parts  mentioned  are  always  the  seat  of  the  more  profuse  eruption.  Some- 
times these  patches  are  more  infiltrated,  and  form  flat  papules,  or  they  may  be 
scaly  or  crusted  in  parts,  or  run  together  on  the  buttocks  into  large  sheets.  When 
near  mucous  membranes,  or  in  the  moist  flexures,  they  may  become  excoriated 
or  ulcerated. 

Diagnosis. — They  are  to  be  distinguished  from  the  simple  napkin  erythemata, 
from  seborrhoeic  dermatitis,  and  from  vacciniform  dermatitis  of  infants.  The 
more  common  error,  however,  is  to  mistake  these  eruptions  for  that  of  congenital 
syphilis.      (For  points  in  diagnosis  see  p.  1125.) 

Herpes  Zoster  (Zona)  is  not  an  uncommon  affection  in  children.  Statistics 
from  a  children's  clinic  showed  a  proportion  of  1  to  160  of  all  skin  cases. 

^Etiology. — The  eruption  depends  upon  an  inflammation  in  one  or  more 
posterior  spinal  root  ganglia.  It  is  possibly  of  microbic  origin,  and  has  been 
compared  with  anterior  poliomyelitis,  in  which  the  anterior  grey  matter  is  involved. 

Symptoms. — The  eruption  consists  of  groups  of  vesicles  arranged  in  a  broken 
band  around  one  side  of  the  trunk,  or  along  a  limb,  or  upon  one  side  of  the  face, 
the  areas  involved  corresponding  to  the  distribution  of  the  sensory  fibres  of  one  or 
more  posterior  nerve  roots.  The  most  common  situations  are  the  chest  (herpes 
pectoralis),  the  lumbo-abdominal  region  (herpes  abdominalis),  the  buttocks  and  upper 
part  of  the  thigh  (herpes  femoralis),  the  neck  (herpes  cervicalis),  and  the  forehead 
(herpes  frontalis).  The  eruption  appears  suddenly  in  the  form  of  erythematous 
patches,  upon  which  there  soon  develop  small  vesicles,  which  rapidly  enlarge,  until 
each  patch  consists  of  a  group  of  closely  set  vesicles  split-pea-sized  upon  an  inflamed 
base.  There  may  be  from  one  to  a  dozen  or  more  patches,  and  each  patch  may 
consist  of  half  a  dozen  to  a  score  or  more  vesicles.  The  vesicles  are  at  first  clear, 
but  they  may  become  turbid  before  they  dry  up,  which  happens  after  a  few  days. 
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In  a  week  or  two  the  crusts  fall,  leaving  a  temporary  stain,  but  usually  no  scar. 
In  children  there  may  be  malaise  and  slight  fever  at  the  beginning  of  the  attack, 
but  there  is  seldom,  if  ever,  subsequent  neuralgia,  as  is  often  the  case  in  adults.  If 
the  lesions  are  inflamed  by  scratching  or  by  friction  of  the  clothes,  or  infected, 
they  may  ulcerate  and  give  rise  to  scarring.  Herpes  frontalis  affects  the  region 
supplied  by  the  supra-orbital  division  of  the  fifth  cranial  nerve,  and  is  sometimes 
accompanied  by  conjunctivitis,  ulceration  of  the  cornea,  and  iritis.  It  may  also 
be  followed  by  scarring.  Herpes  cervicalis  involves  the  back  and  shoulders,  corres- 
ponding to  the  fourth  and  fifth  cervical  posterior  spinal  nerve  roots.  Herpes  pectoralis 
occupies  the  width  of  two  or  more  intercostal  spaces,  most  often  corresponding  to 

the  third  to  eighth  dorsal  roots.  Herpes  abdomi- 
nalis  corresponds  to  the  ninth  dorsal  to  the 
twelfth  dorsal,  and  Herpes  femoralis  to  the  first 
and  second  lumbar  roots.  Herpes  affecting  the 
arm  below  the  elbow  or  the  leg  below  the  knee, 
corresponding  to  the  brachial  plexus  or  to  the 
sacral  plexus,  is  uncommon. 

Pathology. — Destructive  inflammation  with 
haemorrhages  have  been  found  in  the  posterior 
root  ganglia,  and  lymphocytosis  of  the  cerebro- 
spinal fluid  has  been  demonstrated.  There  are 
found  in  the  vesicles  of  herpes  certain  bodies 
which  have  been  described  as  "  balloon  cells," 
but  it  has  been  shown  that  these  bodies  are 
nothing  more  than  swollen  epithelial  cells.  The 
exact  relationship  of  the  vesicular  eruption  with 
the  inflammation  of  the  corresponding  root  ganglia 
is  not  known. 

Diagnosis. — The  diagnosis  is  easy.  It  should 
be  borne  in  mind  that  herpes  zoster  may  also 
result  from  injuries  and  disease  involving  pos- 
terior nerve  roots,  as  in  spinal  caries,  in  spinal 
meningitis,  or  in  sarcoma  of  the  spinal  region, 
and  that  the  eruption  is  not  uncommon  in  persons 
taking  arsenic. 

Treatment. — The  eruption  should  be  protected  from  friction  by  a  pad  of 
cotton-wool  bandaged  on  after  powdering  the  skin  with  starch  and  zinc  oxide 
powder.     If  there  is  ulceration,  boric  acid  fomentations  should  be  applied. 


Fig.  175.  —  Herpes  Zostee 
Femoralis,  showing  the 
Characteristic  Groups  of 
Vesicles  upon  an  Erythe- 
matous Base. 
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Herpes  Febrilis  (Herpes  Recurrens)  is  an  eruption  of  vesicles  in  groups,  most  often 
seen  about  the  lips  and  nose  in  association  with  a  common  cold.  It  occurs  also 
with  various  other  febrile  affections,  particularly  with  gastric  disturbances,  ton- 
sillitis, pneumonia,  and  cerebro-spinal  meningitis.   It  may  occur  aJso  upon  the  cheek, 
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chin,  neck,  ear,  the  mucous  membrane  of  the  mouth,  the  buttock,  or  a  finger  or 
a  thumb.  It  tends  to  recur  at  intervals  of  months  or  years,  and  generally,  but 
not  always,  affects  the  same  region  at  each  recurrence. 

The  eruption  consists  of  one  or  more  groups  of  vesicles,  of  the  size  of  a  pin's 
head  to  that  of  a  split  pea,  upon  an  erythematous  base.     The  onset  is  attended  by 


Fig.  176. — Herpes  Febeilis — Recurrent  Herpes  :  A  Severe  Example 
of  Facial  Herpes. 

The  boy  had  had  several  attacks.      There  was  a  temperature  of  100°  F.  and  some  malaise, 
but  there  were  no  other  symptoms.     (Photograph  by  Dr.  Haldin  Davis.) 

some  burning  or  feeling  of  tension  at  the  seat  of  eruption.  After  a  few  days  the 
vesicles  dry  up  into  crusts,  and  the  crusts  eventually  fall  off  without  leaving  a 
scar. 

The  Pathology  of  the  affection  is  unknown. 

Diagnosis  is  as  a  rule  easy.     The  tendency  to  recurrence  often  gives  a  clue. 

Treatment. — An  attack  may  sometimes  be  aborted  by  a  few  grains  of  quinine 
taken  on  its  first  appearance,  or  by  rubbing  on  a  strong  sulphur  ointment,  or  by 
painting  on  collodion.  When  the  vesicles  have  formed,  calamine  lotion  or  zinc 
ointment  may  be  applied. 


G.  ERUPTIONS  OF  TOXIC  ORIGIN. 

Erythemata.— "  Erythema  "  is  a  term  which,  used  by  itself,  merely  means  a 
redness  of  the  skin.  It  is  only  when  employed  with  a  qualifying  word  that  it 
indicates  any  definite  eruption  or  disease  of  the  skin  ;  for  example,  erythema  solare, 
erythema  ab  igne,  erythema  pernio.  The  eruptions  now  to  be  described  all 
belong  to  a  group  in  which  the  erythema  is  due  to  some  toxin  circulating  in  the 
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blood,  either  a  product  of  defective  metabolism,  or  a  food  or  drug  poison,  or  the 
result  of  microbic  infection.     These  toxic  or  infective  erythemas  include  : 

1.  The  exanthemata,  scarlet  fever,  measles,  German  measles,  etc. 

2.  Roseola  and  morbilliform  and  scarlatiniform  rashes  due  to  food  toxins, 

serums,  enema  rashes,  etc.  (toxic  erythemas). 

3.  Erythema  nodosum. 

4.  Erythema  multiforme. 

5.  Vaccination  rashes. 

6.  Certain  drug  rashes. 

With  the  exanthematic  fevers  we  are  not  here  concerned,  except  as  regards 
their  diagnosis  from  toxic  erythemas. 

^Etiology. — These  eruptions  are  common  in  children  as  the  result  of  digestive 
disturbances,  from  ingestion  of  food  poisons,  especially  of  shellfish  or  fried  fish, 
from  injection  of  enemas,  from  the  use  of  horse-serum  or  diphtheria  antitoxin, 
etc.  (see  Drug  Eruptions,  p.  1153). 

Toxic  Erythemas — Symptoms. — They  may  take  the  form  of  pale  red  macules, 
scattered  over  the  trunk  or  face,  sometimes  called  "  roseok  "  or  "  rose  rash  "  ;  of 
eruptions  resembling  the  dull  red  crescentic  or  rounded  patches  of  measles — mor- 
billiform erythema  ;  or  of  a  widespread  bright  red  punctate  erythema  like  that 
of  scarlet  fever — scarlatiniform  erythema. 

Diagnosis. — Their  chief  importance  is  that  they  may  be  mistaken  for  the  rashes 
of  specific  fevers.  They  are  distinguished  from  these  rashes  (1)  by  the  absence  of 
fever  ;  (2)  by  their  irregular  distribution,  often  with  a  tendency  to  the  massing  of 
the  eruption  in  some  regions  while  other  parts  are  comparatively  free  ;  (3)  by  the 
evidence  of  poisoning  by  foods  or  otherwise  ;  (i)  by  the  absence  of  characteristic 
symptoms  of  the  specific  eruptions — the  coryza  of  measles,  the  sore  throat  and 
strawberry  tongue  of  scarlet  fever,  etc. 

Erythema  Nodosum — ^Etiology. — This  disease  is  more  common  in  children 
and  young  adults  than  in  older  persons.  By  many  it  is  thought  to  be  a  specific 
infectious  fever  (nodal  fever),  but  the  correctness  of  this  view  is  not  yet  estab- 
lished. Similar  eruptions  may  occur  in  the  course  of  diphtheria,  syphilis,  cholera, 
rheumatism,  cerebro-spinal  meningitis,  and  tuberculosis,  and  by  some  the  charac- 
teristic eruption  is  regarded  as  a  symptom  of  different  infections  (see  also 
Chapter  XVIII,  p.  955). 

Symptoms. — There  appear  upon  the  fronts  of  the  shins  oval,  red,  tender,  and 
painful  swellings  or  nodes,  varying  in  size  from  an  inch  to  several  inches  in  length, 
the  long  axis  of  the  swellings  being  in  that  of  the  limb.  The  nodes  vary  in  number 
from  one  to  two  to  a  dozen  or  more  on  each  leg.  Rarely  there  may  be  smaller 
nodules  on  the  forearms.  The  onset  of  the  eruption  is  acute,  and  it  may  be  asso- 
ciated with  malaise,  sore  throat,  shivering,  and  joint  pains,  and  sometimes  with 
swelling  of  the  joints.  There  may  be  some  rise  of  temperature,  generally  only 
two  or  three  degrees,  but  occasionally  more.  Each  node  lasts  about  a  week,  passing, 
as  it  disappears,  through  the  colours  of  a  fading  bruise.  Fresh  nodes  may  appear 
from  day  to  day  during  a  few  weeks.     The  nodules  do  not  ulcerate. 

Pathology. — The  lesions  are  of  the  nature  of  an  erythema  exudativum.  They 
are  due  probably  to  a  toxin,  possibly  of  microbic  origin. 
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Diagnosis. — The  diagnosis  presents  no  difficulty. 

Prognosis.— Nephritis,  endocarditis,  and  meningitis  have  been  recorded  as  com 
plications,  but  in  the  vast  majority  of  cases  complications  do  not  occur  :  recovery 
is  complete,  and  recurrence  is  rare. 

Treatment.— The  child  should  be  kept  in  bed,  with  a  cradle  to  protect  the 
tender  nodes  from  the  bedclothes.  Lotio  plumbi  may  be  applied  on  lint,  and 
salicylates  should  be  given  internally. 
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Erythema  Multiforme. — A  form  of  erythematous  eruption  which  is  characterized 
by  its  symmetrical  distribution  on  the  limbs  and  face,  and  by  the  exudative  nature 
of  the  erythema. 

jEtiology. — The  occasional  occurrence  of  joint  pains  and  swelling  in  this  affec- 
tion has  suggested  a  relationship  with  rheumatic  fever,  but  it  is  more  probable  that 
the  eruption  and  the  joint  troubles  are  common  symptoms  of  a  general  toxaemia  of 
unknown  origin,  quite  unrelated  to  rheumatism.  The  affection  is  not  uncommon 
in  children.  Erythema  multiforme  forms  one  of  a  group  of  affections  which  include 
purpura  rheumatica  and  Henoch's  purpura.  These  affections  are  all  characterized 
by  the  symmetrical  distribution  of  the  erythematous  lesions  on  the  limbs  and  face, 
accompanied  by  joint  pains  and  fever. 

Symptoms. — One  of  the  most  striking  features  of  erythema  multiforme  is  its 
distribution — upon  the  backs  of  the  hands,  the  forearms,  and  sometimes  upon  the 
sides  of  the  face  and  neck,  and  on  the  legs.  The  eruption  consists  of  disc-like 
erythematous  patches  of  a  dusky-red  or  violet  colour,  sometimes  level  with  the  skin 
(mere  blotches  or  macules),  but  generally  more  or  less  raised  into  flat  tubercles  or 
papules,  sometimes  with  sufficient  exudation  to  produce  vesicles  or  bullae,  and 
when  occurring  upon  the  legs,  often  with  some  haemorrhage  into  the  lesion.  The 
erythematous  patches  may  fade  in  the  centre,  so  that  rings  are  produced ; 
and,  a  fresh  papule  appearing  at  the  centre  of  the  ring,  an  iris  or  target-shaped 
patch  is  formed.  When  the  extending  ring  and  the  central  part  are  bullous,  the 
term  herpes  iris  is  used. 

The  eruption  generally  lasts  a  few  days  to  a  week,  and  then  fades  ;  but  recur- 
rences are  frequent,  so  that  the  complaint  may  be  prolonged  for  weeks.  There  may 
be  a  slight  rise  of  temperature  with  each  fresh  outburst.  Sometimes  the  eruption 
occurs  in  the  mucous  membranes  of  the  inner  sides  of  the  cheeks  and  lips. 

Prognosis.- — The  prognosis  is  good  in  the  milder  cases,  which  are  in  the  majority. 
But  a  feature  of  the  affection  is  its  tendency  to  recur  in  subsequent  years. 

Pathology.- — The  eruption  is  not  merely  the  result  of  vaso-motor  dilatation  of 
the  bloodvessels,  as  was  at  one  time  supposed.  There  is  evidence  of  inflammation,  in 
cell  proliferation  round  the  bloodvessels  of  the  corium,  and  in  serous  exudation 
into  the  tissues.  It  probably  depends  upon  the  circulation  of  a  toxin,  of  unknown 
nature,  possibly  of  microbic  origin. 
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Treatment. — During  an  attack  the  patient  is  best  in  bed.  No  way  is  known 
of  preventing  recurrences,  but  salicin  or  salicylates  internally,  and  lotio  calamines 
or  lotio  plumbi  subacetatis  locally,  are  useful  during  an  attack. 
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Urticaria. — Urticaria,  or  nettle-rash,  may  occur  in  children  as  the  result  of 
local  irritation  or  injury  to  the  normal  skin.  Common  instances  are  the  wheals 
produced  by  stinging-nettles,  by  the  bites  of  insects,  by  certain  caterpillars,  or  by 
sudden  blows,  as  by  the  end  of  a  whip.  Generalized  transient  attacks  of  urticaria 
may  also  occur  as  the  result  of  ingestion  of  food  poisons,  shellfish  or  tinned  meats 
particularly.  Or  certain  foods — e.g.,  eggs,  strawberries — may  give  rise  to  urticarial 
attacks  in  some  children.  An  acute  generalized  urticaria  may  also  occur  as  a 
symptom  of  septic  poisoning  from  pent-up  pus. 

Symptoms. — The  characteristic  lesion,  the  wheal  or  nettle-rash,  is  well  known. 
It  consists  of  a  pinkish,  flattened,  circumscribed  elevation  of  the  skin,  arising 
suddenly,  and  generally  transient,  and  accompanied  by  severe  itching. 

Pathology. — Urticaria  is  an  inflammatory  oedema  due  to  the  action  of  toxic 
bodies  upon  the  smaller  bloodvessels,  and  indicates  a  hypersensitiveness  of  the 
vessels  and  tissues  to  certain  proteid  poisons. 

Prognosis. — Acute  cases  generally  subside  in  a  few  days,  but  cases  beginning 
after  some  definite  food  poisoning  may  sometimes  become  chronic  and  last  for 
months. 

Treatment.— Careful  inquiry  should  be  made,  with  the  object  of  discovering 
any  offending  article  of  food,  especially  eggs,  cheese,  strawberries,  fish,  veal,  pork, 
etc.  A  saline  aperient  as  follows  is  often  useful  in  chronic  cases  :  B  Magnes. 
carb.  gss. ;  sodii  phosphatis,  5ss. ;  sodii  bicarb.,  33s.  ;  pulv.  sacch.  alb.,  gss.  ;  ft.  pulv. 
S.  :  "  Half  a  teaspoonful  or  less  to  be  taken  in  water  three  times  a  day."  Small 
doses  of  salicylate  of  soda  (1  grain  in  water  every  two  hours)  may  be  given  during 
an  outburst.  Intestinal  antiseptics  (salol,  /?-naphthol)  have  been  recommended, 
but  personally  the  writer  has  seen  no  good  results  from  these  drugs  ;  nor  has  he 
from  calcium  lactate.  An  empirical  remedy,  often  successful,  is  a  mixture  contain- 
ing liq.  hydrarg.  perchlor.  u\x.-xx.  taken  three  times  daily.  Locally  any  of 
the  anti-pruritic  drugs  mentioned  under  Lichen  Urticatus  may  be  used. 

Lichen  Urticatus  (Strophulus,  "  Red-Gum  ")  is  a  form  of  nettle-rash  or  urticaria 
peculiar  to  childhood.  The  urticarial  wheals  are  small  in  size,  and  centred  by  a 
papule  or  papulo-vesicle.  The  urticarial  part  of  the  lesions  is  fugitive,  and  comes 
out  chiefly  at  night ;  the  papules  are  more  lasting,  and  during  the  daytime  may 
be  present  alone  as  a  papular  or  papulo-vesicular  eruption. 

.ZEtiology. — Lichen  urticatus  is  an  affection  of  infancy  and  early  childhood. 
It  is  common  between  the  ages  of  six  months  and  six  years.  Few  children  escape  it 
in  some  degree.  It  is  generally  supposed  that  chronic  digestive  troubles  are  respon- 
sible for  this  eruption- — that  it  is  due  to  a  toxaemia  of  gastro-intestinal  origin.     But 
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evidence  of  digestive  disturbance  is  not  always  to  be  found.  The  affection  is 
generally  worse  in  warm  weather,  and  exacerbations  may  occur  with  the  cutting  of 
a  tooth. 

Symptoms. — Itching  is  the  most  prominent  feature  of  the  eruption,  and  it  is 
usually  for  the  itching,  which  keeps  the  child  awake,  that  advice  is  sought.  The 
eruption  consists  of  rounded  or  oval  wheals  of  from  \  to  §  inch  or  more  in  diameter, 
of  a  pale  rose  to  a  deep  red  colour.  At  the  centre  of  the  wheal  is  a  raised  firm 
papule,  which  may  have  at  its  summit  a  tiny  vesicle,  and  sometimes  the  central 
papule  may  be  replaced  by  a  small  clear  vesicle.  The  eruption  favours  certain 
regions,  particularly  the  lumbar  region,  the  buttocks,  the  extensor  sides  of  the  arms 
and  thighs,  and  the  backs  of  wrists  and  hands.  There  may  be  a  dozen  such  lesions 
up  to  an  innumerable  quantity.  The  wheals  are  seldom  seen  in  abundance  during 
the  daytime,  the  eruption  then  consisting  mainly  of  the  central  papules,  a  wheal 
being  discoverable  only  here  and  there.  But  at  night,  as  the  mother  will  state,  the 
child  is  covered  with  wheals  (called,  by  women  who  do  not  know  a  nettle-sting, 
"  blisters  ").  There  is  often  evidence  of  scratching  in  torn  papules  and  scratch- 
marks,  and  there  may  sometimes  be  secondary  impetigo. 

Prognosis. — The  affection  is  difficult  to  cure,  but  children  always  lose  the 
eruption  as  they  grow  older,  and  often,  too,  in  cooler  weather. 

Diagnosis. — The  diagnosis  must  be  made  from  (a)  scabies  ;  (b)  varicella.  A 
scratched,  papulo-vesicular  eruption  in  a  baby  or  young  child  is  generally  scabies 
or  lichen  urticatus.  The  diagnosis  is  given  under  Scabies  (p.  1127).  The  vesicular  form 
of  lichen  urticatus  is  frequently  mistaken  for  varicella,  until  the  eruption  has  con- 
tinued for  several  weeks.  Varicella  may  be  distinguished  by  the  presence  of  lesions 
on  the  scalp  and  in  the  mouth,  and  by  the  fact  that  the  varicella  vesicles  dry  up 
into  a  characteristic  black  scab  in  a  day  or  two. 

Treatment. — Any  defect  in  the  general  health  must  be  corrected.  The 
clothing  must  be  light.  Dyspepsia,  constipation,  or  anaemia,  especially  require 
treatment.  A  simple  diet  and  food  at  regular  intervals  must  be  insisted  upon. 
Eaw  fruit  or  sweetmeats  must  be  forbidden.  For  dyspepsia  useful  prescriptions 
are  the  ordinary  bismuth,  bicarbonate  of  soda,  and  magnesia  mixtures.  For  con- 
stipation, \  to  1  grain  of  grey  powder  may  be  given  every  evening  until  the  bowels 
become  regular.  For  anaemia,  syrupus  ferri  phosphatis,  5ss-  ad  5i->  in  water  three 
times  a  day.  Cases  sometimes  improve  with  small  doses  of  salicin  (gr.  iii.  t.d.s.), 
with  salol  (gr.  iii.-v.,  t.d.s.)  in  milk,  or  quinine  (gr.  ii.)  in  sugar-coated  capsules  at 
bedtime.  As  external  applications,  the  various  anti-pruritic  ointments  and  lotions 
may  be  tried,  it  being  often  necessary  to  change  from  one  application  to  another. 
Such  are  :  R  /3-naphthol,  gr.  x.  ;  vaselin,  si.  R  Hydrarg.  oxid.  flav.,  gr.  v.  ; 
vaselin,  §i.  R  Sodii  biboratis,  3i.  ;  aq.,  §x.  R  Sodii  bicarb.,  3i.  ;  aq.,  %x. 
R  Liq.  plumbi  subacet.,  3i- ;  aq.,  |x. ;  liq.  picis  carb.,  3i. ;  aq.  gx. 

The  warm  bath  is  better  given  in  the  morning,  as  at  night  it  is  liable  to  increase  the 
irritability  of  the  skin.  In  bad  cases  the  child  may  be  better  in  bed,  with  the  limbs 
wrapped  in  a  zinc  cream  spread  on  butter-muslin — R  Zinci  oxidi,  311-  ;  lanolin, 
3i. ;  ol.  alivse,  §i.  ;  aq.  calcis,  §i. 
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Urticaria  Pigmentosa  is  a  somewhat  rare  affection,  which  makes  its  appearance 
generally  in  early  infancy,  and  which  remains  until  adult  life,  when  it  tends  to  fade 
away.  It  occurs  in  two  forms — macular  and  nodular — which  may  coexist.  The 
macules  or  nodules  are  generally  thickly,  sometimes  sparsely,  distributed  over  the 
whole  integument.  They  are  of  a  striking  yellowish-brown  colour.  A  characteristic 
feature  is  their  tendency  to  become  turgescent  or  urticarial  on  local  irritation  or 
from  emotional  excitement.     There  is  no  alteration  of  general  health. 

Pathology. — The  cause  and  the  true  nature  of  the  eruption  is  ill-understood. 
Some  observers  regard  it  as  a  form  of  urticaria,  others  as  related  to  nsevoid  con- 
ditions. A  peculiarity  of  the  histology  is  that  the  lesions  are  made  up  almost 
entirely  of  mast  cells,  which  are  present  but  sparsely  in  other  chronic  inflammatory 
conditions.  The  nodular  forms  are  distinguished  from  the  lesions  of  congenital 
xanthoma  by  the  presence  of  the  urticarial  element,  and  by  the  finding  of  mast  cells 
in  microscopical  sections. 

Treatment  is  directed  to  controlling  the  urticaria.  No  treatment  has  any 
influence  upon  the  macules  or  nodules. 
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Granuloma  Annulare— Lichen  Annularis  (Nodular- Ringed  Eruption — Colcott 
Fox). — This  is  a  recently  described  eruption,  but,  now  that  it  is  recognized,  it 
seems  to  be  not  very  rare.  It  consists  of  smooth,  whitish,  sometimes  red,  projecting 
rings  upon  the  hands  or  feet  or  buttocks  in  infants  and  children.  The  lesions  begin 
as  firm  raised  nodules,  and  expand  into  rings  of  \  to  1  inch  in  diameter.  Sometimes 
the  ring  appears  to  be  made  up  of  a  necklace  of  closely  placed  nodules.  The  rings 
may  be  single,  few,  or  numerous.  After  lasting  for  some  weeks  or  months,  the 
lesions  undergo  spontaneous  evolution. 

^Etiology  and  Pathology. — The  nature  of  the  eruption  is  unknown.  There 
is  but  little  evidence  to  support  the  view  that  they  are  "  tuberculides."  Histo- 
logically the  lesions  consist  of  a  cell  infiltration  in  the  cutis. 
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Little,  Graham  :  Pro.  Roy.  Soc.  Med.,  London,  1908,  vol.  i.,  p.  95  (Dermatological  Section). 


Drug  Eruptions. — Bromide  or  Potassium  is  often  given  to  infants  and  children, 
on  medical  advice,  or  in  the  form  of  patent  "  soothing  powders."  An  infant  at  the 
breast  may  also  take  the  drug  through  the  milk  of  the  mother.  Some  children  are 
peculiarly  susceptible  to  the  drug,  and  an  eruption  may  be  produced  by  very 
small  closes.  The  eruption  is  a  very  striking  one.  It  begins  as  a  vesicular  eruption, 
but  soon  the  vesicles  become  solid  and  opaque,  forming  firm,  whitish,  tense,  button- 
like projections  of  the  size  of  a  split  pea  up  to  an  inch  or  more  in  diameter.  It 
may  be  generalized  on  the  face,  trunk,  and  limbs,  or  may  be  more  restricted  in  dis- 
tribution.    After  a  few  days  the  lesions  dry  into  crusts,  which  eventually  fall  off, 
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without  leaving  scars.     If  the  drug  be  continued,  the  lesions  may  develop  large 
granulations,  so  that  {ungating  masses  are  formed. 

Diagnosis.— In  the  early  stage  varicella  or  pemphigus  may  be  simulated,  but 
when  the  lesions  have  become  solid  the  eruption  is  so  characteristic  that  it  should 
not  be  mistaken  for  any  other. 

Treatment. — The  eruption  subsides  when  the  drug  is  discontinued. 

Antipyrin  Rash. — Antipyrin  sometimes  produces  an  eruption  which  closely 
simulates  measles — namely,  a  generalized  eruption  of  sharply-defined,  closely-set 
red  macules.  The  macules  are,  however,  generally  darker  and  more  purple  in 
colour  than  in  measles,  and  there  is  no  coryza  and  no  rise  of  temperature. 

Belladonna  Eash. — Belladonna  administered  internally  or  applied  externally 
may  sometimes  give  rise  to  an  eruption  like  that  of  scarlet  fever.  It  is  generally 
confined  to  the  shoulders  or  upper  part  of  the  body  ;  there  is  no  rise  of  temperature, 
the  pupils  are  widely  dilated,  and  the  child  may  be  in  a  state  of  excitement. 
The  throat  may  be  congested,  and  there  may  be  subsequent  desquamation. 

Serum  Eruptions. — Following  the  injection  of  diphtheria  antitoxin,  of  anti- 
streptococcal  serum,  and  of  other  sera  used  for  treatment,  there  may  occur  eruptions 
accompanied  by  other  toxic  symptoms.  The  eruptions  commonly  appear  about  ten 
days  after  injection,  but  they  may  come  out  on  the  first  or  second  day,  or  as  late  as 
three  or  four  weeks.  They  vary  in  type,  and  may  be  morbilliform,  scarlatiniform, 
like  erythema  multiforme,  or  urticarial.  A  common  form  is  in  large  erythematous 
or  urticarial  blotches,  with  a  more  or  less  generalized  distribution.  The  eruption 
lasts  from  two  days  to  a  week.  It  may  recur.  There  is  usually  a  rise  of  tempera- 
ture— 101°  to  102°  F.,  sometimes  higher.  There  is  headache,  prostration,  and  often 
joint  pains,  or  even  effusion  into  the  joints. 
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Enema  Bash. — An  erythematous  eruption  occurs  occasionally,  both  in  children 
and  adults,  after  the  administration  of  an  enema.  Its  chief  importance  is  that  it 
may  be  mistaken  for  the  rash  of  one  of  the  specific  fevers.  The  tendency  to  enema 
rash  is  said  to  be  less  in  children  below  six  years  of  age  than  in  those  above  that 
age.  The  pathology  of  the  rash  is  uncertain.  It  is  probably  a  toxic  erythema  due 
to  the  absorption  of  some  constituent  of  the  ffeces  by  the  large  quantity  of 
water  injected,  and  not  due,  as  has  been  suggested,  to  some  poison  in  the  soap  ;  for 
it  may  occur  after  plain  water  injections. 

Symptoms. — The  eruption  consists  of  slightly  raised,  bright  red,  almost  scarlet 
erythematous  patches  of  irregular  shape,  separated  from  each  other  by  normal  skin. 
With  these  larger  patches  are  smaller  round,  flat,  papule-like  patches,  by  the  con- 
fluence of  which  the  larger  patches  appear  to  be  formed.  The  distribution  is 
characteristic,  on  the  front  of  the  knees,  the  elbows,  the  buttocks,  and  the  face 
about  the  cheeks  and  chin.  It  may  spread  to  other  parts,  but  tends  to  remain 
symmetrical,  and  to  affect  the  extensor  rather  than  the  flexor  surfaces.  In  some 
instances  a  more  diffuse  scarlatiniform  erythema  may  precede  the  eruption  de- 
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scribed.  Itching  is  absent  or  slight ;  there  is  no  rise  of  temperature,  nor  other  con- 
stitutional disturbance.  The  rash  appears  usually  twelve  to  twenty-four  hours 
after  the  administration  of  the  enema,  but  the  incubation  period  may  be  as  short  as 
two  and  a  half  hours  or  as  long  as  forty-two.  It  lasts  from  twelve  to  thirty -six 
hours. 

Diagnosis. — The  occurrence  just  after  the  administration  of  an  enema,  the 
characteristic  distribution,  the  absence  of  constitutional  symptoms,  particularly 
sore  throat,  coryza,  pyrexia,  and  enlargement  of  the  cervical  glands,  usually  serve 
to  distinguish  the  rash  from  that  of  measles,  scarlet  fever,  or  rotheln.  Sore  throat, 
pyrexia,  and  subsequent  desquamation  may,  however,  occur  in  rare  instances  of 
enema  rash,  in  which  case  the  diagnosis  is  extremely  difficult. 

REFERENCE. 
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Vaccination  Eruptions. — Vaccination  against  smallpox  is  often  blamed  for  the 
appearance  of  eczema  and  other  eruptions  which  may  develop  subsequently.  There 
is  no  evidence  that  eczema,   psoriasis,  lichen  urticatus,   or  any  of  the  common 


Fig.  177. — Generalized  Erythema  after  Vaccination. 

The  rash  was  most  marked  on  the  vaccinated  arm,  where  it  formed  one  continuous  sheet  of 
redness.     It  appeared  eight  days  after  vaccination. 

eruptions  to  which  children  are  liable  are  ever  caused  by  vaccination.  Neither  is  it 
possible,  with  the  use  of  calf  lymph,  to  inoculate  a  child  with  syphilis.  Nor  is  there 
any  danger  of  introducing  tuberculosis,  since  the  lymph  is  taken  only  from  animals 
proved  not  to  be  tuberculous.  With  antiseptic  precautions  there  can  be  no  danger 
of  introducing  infections  from  outside  sources.  There  remains  only  the  possibility 
of  infection  of  the  wound  at  a  subsequent  date,  and  of  certain  transitory  and 
harmless  toxic  erythemas. 

Eruptions  due  to  Local  Infections — 1.  Impetigo  or  erysipelas  may  arise  as 
the  result  of  infection  of  the  vaccinia  vesico-pustule  if  precautions  are  not  taken  to 
keep  the  wound  clean,  but  the  evils  are  to  be  avoided  with  proper  care. 
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2.  Up  to  the  ninth,  or  tenth  day  after  vaccination  re-inoculation  on  a  different 
site  is  possible.  For  example,  a  patch  of  eczema,  of  impetigo,  or  of  herpes  may- 
become  inoculated  from  the  original  vesico-pustule.  This  is  to  be  avoided  by 
either  refusing  to  vaccinate  a  child  who  has  any  erosion  or  eruption  of  the  skin,  or 
by  keeping  the  vaccinated  part  well  covered. 

Toxic  Erythemata  after  Vaccination. — Fugitive  erythemata  may  appear  after 
vaccination.  They  do  not  differ  from  toxic  erythemata  due  to  other  causes,  and 
may  be  roseolar,  morbilliform,  scarlatiniform,  urticarial,  or  resemble  erythema 
multiforme.  Like  "  serum  rashes,"  they  generally  appear  after  an  incubation 
period  of  seven  or  eight  days  from  the  date  of  vaccination.  They  are  of  rare 
occurrence.     The  case  depicted  is  an  unusually  severe  example. 

REFERENCE. 
Morris,  M.  :  Vaccination  Rashes.     Brit.  Med.  Journ.,  November  29,  1890. 


Pemphigus  is  one  of  the  less  common  affections  of  the  skin. 
.(Etiology. — The  cause  of  pemphigus  is  unknown.     Three  theories  are  advanced 
— nervous,  microbic,  and  toxic.     The  modern  tendency  is  to  regard  it  as  due  to  a 


Fig.  178. — Pemphigus  Vulgaris  in  a  Child  of  Two  Years  of  Age. 

toxaemia,  either  acting  through  the  nervous  system  or  directly  upon  the  epidermis. 
The  disease  is  said  to  be  more  common  in  adults,  but  the  writer's  own  experience 
is  that  in  proportion  to  other  skin  affections  it  occurs  as  often  in  children  as  in 
adults. 

Symptoms.— The  eruption  consists  of  blebs,  which  vary  in  size  from  |  inch  to 
several  inches  in  diameter,  may  occur  upon  any  part  of  the  skin,  and  are 
generally  widely  distributed  over  the  whole  body,  sometimes  sparsely,  often 
profusely.  The  individual  bulla?  arise  very  quickly  upon  apparently  sound  skin. 
They  are  tense  and  clear  at  first,  but  may  become  flaccid,  and  the  contents  turbid 
later.  They  may  rupture,  leaving  a  raw  surface  covered  with  a  crumpled  epidermis, 
or  the  contents  may  coagulate  and  form  crusts.  Eventually  they  dry  up,  leaving 
first  red,  then  brownish  stains,  which  finally  disappear  without  any  scar.     The  bullte 


1106  DISEASES  OF  CHILDREN 

often  tend  to  come  out  in  groups,  and  appear  in  crops,  so  that  in  severe  cases 
the  patient  presents  crusted  lesions,  flaccid  turbid  bulla?,  red  and  brown  patches, 
and  recent  tense  clear  bulla?.  Constitutional  symptoms  may  be  absent,  or  there 
may  be  occasional  febrile  attacks  due  possibly  to  absorption  from  bulla?  infected  by 
pus  cocci. 

Pathology. — There  is  nothing  characteristic  in  the  structure  of  the  bulla?. 
The  blood  often  contains  an  excess  of  eosinojmile  cells,  a  feature  which  is  regarded 
as  indicating  a  toxa?mia. 

Diagnosis. — It  is  of  great  importance  to  distinguish  pemphigus  from  bullous 
eruptions  due  to  a  streptococcal  infection.  An  extensive  bullous  impetigo  will  often 
simulate  pemphigus,  and  it  may  be  possible  to  make  a  correct  diagnosis  only  by 
the  result  of  treatment.  A  bullous  impetigo  will  quickly  clear  up  with  antiseptic 
baths  and  antiseptic  ointment  and  lotions,  but  in  pemphigus  fresh  crops  of  bulla? 
will  continue  to  come  out,  in  spite  of  this  treatment.  Bullous  streptococcic  impetigo 
may  sometimes  complicate  scabies,  and  be  mistaken  for  pemphigus.  It  must  also 
be  remembered  that  iodides  and  bromides  may  give  rise  to  bullous  eruptions. 

Peognosis. — A  cure  may  result  after  one  attack,  but  generally  there  are  recur- 
rences, with  recovery  after  months  or  years,  or  the  disease  may  be  eventually  fatal. 
The  prognosis  is  much  better  in  children  than  in  adults. 

Treatment. — Arsenic  is  often  credited  with  good  results  in  pemphigus,  but 
patients  do  equally  well  if  they  are  kept  in  bed  and  the  lesions  carefully  tended.  A 
daily  soaking  in  a  warm  bath,  to  which  is  added  common  salt  in  the  proportion  of 
1  ounce  to  each  gallon  of  water,  as  being  less  irritating  than  plain  water,  is  followed 
by  dressing  the  lesions  with  liquid  vaseline  on  thin  rag.  In  severe  cases  small  doses 
of  tinct.  opii  may  be  given,  not  only  to  relieve  the  distress  and  soreness  of  the  skin 
eruption,  but  because  this  drug  seems  also  to  have  a  good  effect  upon  the  disease 
itself. 

Psoriasis. — Psoriasis  is  a  common  affection  in  children  from  the  age  of  five  or 
six  years  onwards. 

^Etiology. — Psoriasis  is  often  a  family  disease,  and  one  which  tends  to  recur 
in  the  same  patient.  Although  evidently  an  entity  sharply  marked  off  from 
other  eruptions  by  its  characteristic  and  very  constant  features,  nothing  is  known 
as  to  its  causation. 

Symptoms. — The  subjects  of  psoriasis  are  generally  in  good  health,  and  there 
are  no  subjective  symptoms.  The  eruption  consists  of  sharply-circumscribed 
patches  of  a  dull  red  colour,  covered  with  silvery  scales.  It  is  generally  widely 
diffused,  with  more  or  less  symmetrical  distribution.  It  may  appear  on  any  part 
of  the  skin,  but  its  favourite  sites  are  the  trunk,  elbows,  knees,  and  scalp.  The 
eruption  begins  as  small  scaly  points  or  patches,  which  extend  at  their  margin  to 
form  sixpenny-piece-sized  lesions  up  to  discs  an  inch  or  two  in  diameter.  Some- 
times rings  are  formed  by  the  fading  of  the  central  part  of  the  lesion,  but  circinate 
patches  are  less  common  in  children  than  in  adults.  In  a  typical  case  the  silvery 
appearance  of  the  scales  at  once  suggests  psoriasis,  but  in  recent  cases  the  patches 
may  be  red  and  smooth,  and  only  show  scales  on  scraping  with  the  nail  or  a  blunt 
instrument.  It  is  characteristic  of  the  lesions  of  psoriasis — (1)  That  the  sharply- 
circumscribed  patches  grow  by  extension  at  their  margin,  not  by  coalescence  of 
smaller  patches.     (2)  That  they  remain  always  dry.     (3)  That  on  scraping  the 
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scales  become  more  obvious,  until  at  length  a  level  is  reached  where  there  are  no 

more  scales,  but  a  dry,  red,  smooth  surface,  which  shows  bleeding-points  on  further 

scraping.     (4)  That  the  red  patch  which 

remains    after    the    scales   have    been 

removed    shows    no    infiltration,    and 

fades  on  firm  pressure — i.e.,  the  lesion 

is  a  scaly  macule,  not  a  papule.         On 

the  scalp  the  patches  are  usually  more 

thick   and    scaly.     The    nails    may   be 

pitted,  or  there   may  be   scaly  patches 

on  the  nail-bed,  separating  the  nail  at 

that    part    from    the    bed.      But    nail 

changes  are  not  very  common. 

Other  characteristic  features  of 
psoriasis  are — (1)  That  it  is  often 
hereditary.  (2)  That  it  may  recur 
again  and  again  in  the  same  patient. 
The  eruption  may  last  for  several 
weeks  or  months,  and  then  disappear 
spontaneously,  or  it  may  persist,  with 
varying  intensity,  for  years.  There 
are  no  complications. 

Pathology.  —  The  more  marked 
features  of  the  pathological  anatomy 
of  psoriasis  are — (1)  The  dilatation  of 
the  vessels  of  the  papillary  layer,  with 
enlargement  and  prolongation  of  the 
papillee  (Alpine  papillae).  (2)  A  catarrhal 
inflammation  of  the  epidermis,  resulting 
in  oedema  and  imperfect  cornification 
of  the  horny  cells,  so  that  these  adhere 
normally. 

Diagnosis.— In  a  typical  case  the  diagnosis  presents  no  difficulty.  When  in 
doubt,  the  scraping  test  already  described  always  gives  certainty.  The  small- 
pattern  type  of  psoriasis  in  children  may  not  be  recognized  as  psoriasis  until  the 
apparent  papules  are  scraped,  when  the  typical  silvery  scales  appear. 

Prognosis  is  good  for  any  one  attack,  but  recurrences  cannot  be  prevented. 

Treatment.— As  a  rule  neither  dieting  nor  drugs  have  any  influence  on  this 
eruption.  In  a  very  small  proportion  of  cases  arsenic  internally  seems  to  hasten 
the  disappearance  of  the  eruption,  but  its  action  is  so  uncertain  that  it  is  better 
to  depend  on  local  remedies.  In  some  acute  cases  salicylates  may  be  tried.  In  a 
patient  who  is  subject  to  psoriasis,  no  drug  will  prevent  recurrences  In  all  cases  of 
psoriasis  in  children  it  is  possible  to  remove  the  eruption  by  local  measures  In 
mild  cases,  a  daily  soaking  for  half  an  hour  in  a  bran  bath,  followed  by  applications 
of  ung.  acid,  salicylic,  (gr.  xv.-xx.  ad  5i.),  may  be  sufficient.  In  chrome  cases  with 
a  few  lesions,  the  best  application  is  tar  in  the  form  of  liq.  picis  carboms,  scrubbed 
into  each  patch  once   or  twice  a  day  with  a  stiff  brush.     In  long-standing  or 


•Psoriasis. 


to  form  scales    instead    of    exfoliating 
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extensive  cases  the  child  should  be  put  to  bed,  and  rubbed  with  chrysarobin  oint- 
ment (ung.  chrysarobini,  B.P.).  This  ointment  stains  linen,  so  that  old  clothes 
should  be  worn.  It  produces  painful  conjunctivitis  if  it  gets  into  the  eyes,  and 
therefore  it  should  not  be  applied  to  the  scalp,  face,  or  hands.  In  some  patients  it 
results  in  an  acute  erythema  of  the  skin,  especially  of  the  flexures,  and  it  should 
at  first  be  used  tentatively  on  one  limb.  Afterwards  it  is  rubbed  into  all  the 
patches  daily  until  the  patches  lose  their  scales  and  redness,  and  stand  out  as 
white  areas  on  the  normal  skin,  which  is  stained  reddish-brown  by  the  chrysarobin. 
The  application  should  be  continued  for  a  few  days  until  the  white  patches  also 
become  stained.  Then  a  bath  is  given,  but  not  during  the  treatment.  The  cure 
of  an  extensive  eruption  will  take  from  seven  to  fourteen  days.  A  tar  ointment 
is  used  for  the  scalp,  face,  and  hands,  if  these  parts  are  affected  (ol.  cadini,  3i. ; 
vaseline,  5L).   It  must  be  well  scrubbed  into  the  patches  with  a  piece  of  flannel. 

Pityriasis  Rosea  (maculata  et  circinata)  is  a  common  though  little  known  erup- 
tion, with,  however,  many  characteristic  features.  It  begins  as  a  solitary  pink, 
scaly  patch  upon  the  neck,  chest,  abdomen,  arm,  or  thigh,  which  is  known  as  the 
"  herald  patch."  After  a  week  or  ten  days  the  "  herald  patch  "  is  followed  by  an 
outburst  of  similar  patches  over  the  trunk,  so  that  at  the  height  of  the  eruption  the 
whole  trunk  is  covered  with  numerous  rounded  or  oval  pinkish,  scaly  patches, 
finger-nail-sized  or  larger.  The  patches  are  at  first  little  more  than  pinkish  macules. 
But  soon  the  epidermis  over  them  exfoliates  in  fine  scales,  which  quickly  fall  from 
the  central  part,  so  that  three  zones  are  produced — a  central  yellowish  zone  of  finely 
wrinkled  epidermis,  outside  this  a  narrow  scaly  band,  and  at  the  margin  of  the 
patch  a  smooth  pink  edge.  Often  the  eruption  itches  considerably.  It  is  generally 
confined  to  the  "  vest  area  " — namely,  to  the  trunk,  neck,  shoulders,  and  upper  parts 
of  the  thighs  ;  but  sometimes  it  may  involve  the  face  and  the  more  distal  parts  of 
the  limbs.  The  eruption  lasts  usually  about  six  weeks,  and  then  gradually  fades 
away.  The  lesions  described  are  those  of  the  common  macular  type.  Less  often 
the  patches  spread  into  circles,  forming  the  so-called  "  circinate  type." 

^Etiology  and  Pathology. — In  many  respects  the  eruption  suggests  an 
exanthem.  There  is  sometimes  a  slight  febrile  disturbance  at  the  onset ;  it  runs 
a  definite  course,  and  it  occurs  often  in  small  epidemics.  Nevertheless,  there  is 
no  direct  evidence  that  it  is  contagious,  and  no  organism  has  been  found  in  the 
scales.  Histologically  there  is  evidence  of  a  superficial  inflammation  involving 
mainly  the  epidermis. 

Diagnosis.- — The  "  herald  patch,"  the  characteristic  distribution,  and  the  patches 
with  their  three  zones,  make  the  diagnosis  easy,  though  the  eruption  often  puzzles 
those  who  are  unaware  of  its  existence.  It  is  distinguished  from  psoriasis  by  these 
features  and  by  the  absence  of  the  typical  silvery  scales  of  psoriasis.  The  circinate 
forms  differ  from  ringworm  of  the  body  in  their  wider  distribution  and  in  the 
absence  of  fungus  in  the  scales. 

Treatment.- — The  patient  should  be  given  a  warm  bath  daily,  followed  by 
inunction  with  ung.  acid,  salicylic,  (gr.  xv.  ad  §i.).  If  pruritus  is  a  prominent 
symptom,  ol.  cadini  may  be  added  to  the  ointment  in  the  proportion  of  l\xx.  ad  |i. 

Generalized  Exfoliative  Dermatitis  (Dermatitis  Exfoliativa,  Pityriasis  Rubra). 

— Under  this  term  may  be  included  certain  rare  eruptions  characterized  by  general- 


DISEASES  OF  THE  SKIN 


SCH08L  OF  MEDICINE 
YALE  UNIVERSITY 


1159 


ized  intense  reddening  of  the  skin,  followed  by  desquamation  involving  the  whole 
epidermis.  Cases  vary  in  intensity  and  in  chronicity.  In  some — classed  as 
"  recurrent  scarlatiniform  dermatitis  " — the  erythema  and  the  subsequent  desqua- 
mation are  like  that  of  scarlet  fever,  and  may  be  accompanied  by  fever.  In  the 
more  chronic  forms  the  redness  and  the  exfoliation  persist  for  weeks  or  months. 
Itching  is  a  prominent  feature.  The  desquamation  is  excessive,  so  that  the  bed 
becomes  filled  with  scales.     There  may  be  irregular  fever  or  none.     The  only 


Fig.  180.— Dermatitis  Exfoliativa  in  an  Infant  of  Twelve  Months. 

There  was  intense  redness  of  the  skin,  abundant  flaky  desquamation,  and  some  pruritus  of 
six  months'  duration.  Under  local  treatment  with  greasy  applications  continued  for 
several  months  the  condition  gradually  improved,  and  the  child  eventually  completely 
recovered. 

example  of  this  disease  met  with  by  the  writer  in  a  child  is  that  of  which  the 
photograph  is  here  reproduced  (Fig.  180).  These  cases  are  not  to  be  confused 
with  Bitter's  disease,  dermatitis  exfoliativa  infantum  (q.v.). 

^Etiology.— In  some  instances  this  affection  appears  to  follow  the  application 
of  an  ointment  or  lotion  containing  some  substance  to  which  the  patient  is  hyper- 
sensitive, notably  mercury  and  tar  preparations.  Other  cases  appear  to  be  started 
by  some  drug  given  internally— mercury,  quinine,  salicylates.  But  frequently  there 
is  no  obvious  cause. 
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Treatment. — In  view  of  the  fact  that  these  eruptions  appear  sometimes  to  be 
set  up  by  drugs,  the  less  drug  treatment  employed  the  better.  The  case  here 
depicted  recovered  after  many  months  under  the  free  application  of  paraffinum 
liquidum  and  rest  in  bed. 
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Alopecia. — There  are  three  forms  of  alopecia,  or  baldness,  commonly  met  with 
in  children.     These  are — 

1.  A  diffuse  alopecia  after  febrile  or  debilitating  illnesses. 

2.  An  alopecia  in  patches  following  localized  inflammations  of  the  skin. 

3.  Alopecia  areata. 

Congenital  alopecia,  either  partial  or  general,  may  occur,  but  it  is  very  rare. 

^Etiology. — Alopecia  results  from  an  interference  with  the  nutrition  or  destruc- 
tion of  the  hair  papilla.  In  most  febrile  alopecias  and  in  post-inflammatory 
alopecias  this  is  probably  due  to  a  toxin.  Nothing  is  known  of  the  cause  of  alopecia 
areata.  There  is  little  or  no  evidence  to  support  the  two  theories  of  nervous  and 
of  parasitic  origin.  In  the  writer's  view,  the  clinical  and  histological  features 
suggest  the  possibility  of  a  toxaemia.  There  is  a  certain  family  tendency  to  alopecia, 
since  often  two  members  of  a  family  are  affected,  though  generally  at  long  intervals 
or  under  circumstances  which  seem  to  preclude  infection.  This  may  indicate 
merely  a  family  sensitiveness  of  the  hair  papillae  to  some  toxin. 

Alopecia  following  Febrile  Illnesses — Diffuse  Alopecia. — After  scarlet 
fever  and  measles,  and,  in  fact,  after  any  illnesswhich  leads  to  general  malnutrition, 
there  may  be  marked  thinning  of  the  hair  of  the  scalp,  though  rarely  to  the  extent 
of  complete  baldness.  Such  forms  of  baldness  are  not  of  serious  moment,  for  the 
hair  grows  again  on  return  of  health. 

Alopecia  in  Patches  as  the  Kestjlt  of  Local  Inflammations. — Bald 
patches  may  arise  around  the  site  of  a  boil  on  the  scalp,  or  they  may  be  produced 
by  patches  of  impetigo  of  long  standing.  They  may  also  result  from  spontaneous 
inflammation  of  patches  of  ringworm  (kerion),  or  from  inflammation  artificially 
produced  in  the  treatment  of  ringworm.  In  these  cases  the  hairs  become  loosened 
as  a  result  of  the  deep  inflammation,  and  when  the  latter  has  subsided  bald  patches 
are  'left  which  closely  simulate  patches  of  alopecia  areata. 

Diagnosis. — The  history  of  previous  inflammation  or  the  fact  that  some 
inflammation  is  still  present  gives  the  clue  to  the  nature  of  the  bald  patch,  and  all 
that  is  required  in  the  way  of  treatment  is  to  bathe  off  any  crusts  with  warm  water 
and  apply  a  simple  antiseptic  ointment. 

Alopecia  Areata  is  the  name  given  to  a  special  form  of  alopecia  or  baldness 
in  patches.  It  is  a  common  affection  in  children,  and  owes  its  importance  (1)  to 
the  fact  that  it  may  be  mistaken  for  ringworm,  (2)  that  it  occasionally  becomes 
universal,  and  may  even  lead  to  permanent  baldness. 

The  usual  course  of  the  affection  is  as  follows  :  A  small  circular  or  oval  bald 
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patcli  suddenly  makes  its  appearance  on  the  scalp,  the  hairs  sometimes  coming 
out  in  the  course  of  a  few  hours.  For  some  days  the  patch  enlarges,  and  fresh 
patches  may  appear.  The  patches  are  hairless,  smooth,  shining,  and  paler  than 
the  surrounding  scalp.  Their  margins  are  abrupt,  though  close  inspection  reveals 
some  broken  hairs  both  on  the  border  of  the  patch  and  among  the  long  hairs 
immediately  around.  Occasionally  there  may  be  broken  stumps  on  the  patch  itself. 
The  stumps  seen  on  a  patch  of  alopecia  are  characteristic  :  while  retaining  their 
normal  lustre  and  elasticity,  they  have  the  shape  of  a  note  of  exclamation  (!),  being 
of  normal  thickness  at  their  free  end,  and  pale  and  slender  towards  the  root.  They 
are  attached  to  the  skin  by  an  atrophied  root,  and  when  pulled  out  with  the  forceps 
come  away  with  a  sharp  click.  Often  the  eyebrows  are  also  affected  with  bald 
patches. 

Pathology  of  Alopecia  Areata. — Microscopical  sections  of  alopecia  areata 
show  atrophy  of  the  hair  follicles  with  destruction  of  hair  papillse,  and  a  small 
amount  of  cell  infiltration,  the  cells  being  mainly  mast  cells,  suggesting  a  toxic 
irritation  rather  than  a  microbic  invasion. 

Diagnosis  of  Alopecia  Areata. — Alopecia  areata  is  most  often  mistaken  for 
ringworm.  It  is  distinguished  by  the  small  bald  areas  with  absence  of  the  typical 
ringworm  stumps.  The  stumps  of  alopecia  when  present  are  of  the  note  of 
exclamation  type  already  described. 

Prognosis  of  Alopecia  Areata. — In  children  the  prognosis  is  good.  Eecovery 
usually  takes  place  in  from  six  to  eighteen  months.  Downy  hair  first  appears, 
and  this  becomes  gradually  stronger  and  pigmented.  Eelapses  are  common. 
In  cases  where  the  alopecia  becomes  universal  the  prognosis  is  not  so  good,  though 
it  is  better  than  in  adults,  complete  recovery  sometimes  taking  place  after  several 
years. 

Treatment. — Little  can  be  done  to  hasten  the  growth  of  hair  in  cases  of  alopecia 
areata,  but  it  is  usual  to  prescribe  tonics  and  local  stimulating  lotions  or  ointments. 
The  following  are  examples  of  such  applications  :  Sulphur  ointment  well  rubbed  into 
the  patches  ;  blistering  with  liq.  epispasticus  ;  friction  with  lotions  or  ointments 
containing  cantharides,  or  other  stimulants  ;  mercury  lotions  and  ointments.  Two 
examples  may  be  given  :  (1)  Ung.  hydrarg.  oxidi  rubr.,  3i.  ;  liq-  epispasticus, 
TH_xv.  (2)  Acet.  cantharidis,  §ss.  ;  hydrarg.  perchlor.,  gr.  ii. ;  spirit,  vini  rect., 
ad  giii.    In  the  more  extensive  cases  these  applications  must  be  diluted. 

Scleroderma.— Scleroderma  is  an  uncommon  disease.  It  occurs  in  two  forms  : 
(1)  As  single  patches — morphcea — (2)  as  diffuse  scleroderma. 

^Etiology.— The  cause  of  the  disease  is  unknown.  At  one  time  it  was  regarded 
as  rheumatic,  then  as  of  nervous  origin,  and  now  it  is  thought  to  be  of  toxic  origin, 
a  view  which  is  perhaps  suggested  by  the  fact  that  it  is  sometimes  associated  with 
erythematous  or  urticarial  eruptions,  and  with  joint  pains  and  swellings. 

Symptoms.— Circumscribed  Scleroderma,  or  morphcea,  occurs  as  rounded  or  oval 
patches  one  or  more  inches  in  diameter,  or  in  bands  several  inches  in  length.  The 
patches  are  smooth  and  ivory  white  in  colour,  and  feel  hard  and  stiff  like  a  piece 
of  leather  let  into  the  skin.  At  the  margin  of  the  patch  there  is  a  narrow  band 
of  erythema— the  "  lilac  border."  Such  patches  may  occur  on  the  chest  or  back, 
on  the  limbs,  or  on  the  face.  On  the  face  they  usually  occupy  the  area  supplied 
by  the  first,  second,  and  third  divisions  of  the  fifth  cranial  nerve,  but  elsewhere 
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they  appear  to  have  no  relation  to  nerve  distribution  areas.     There  is  generally  one 

patch,  but  there  may  be  several. 

Diffuse  Scleroderma  may  occur  as  multiple  patches  or  bands  with  more  or  less 

symmetrical  distribution  on  the  limbs 
and  trunk,  or  it  may  be  in  large  areas 
involving  sometimes  almost  the  whole 
body.  Cases  vary  much  as  to  the 
degree  of  thickness  of  the  skin  in  the 
involved  parts,  and  there  is  also  some 
difference  according  to  the  stage  of 
the  disease.  In  the  earlier  periods  the 
skin  may  be  swollen  or  doughy,  while 
later  it  is  shrunken  and  stiffened,  as 
in  morphcea.  There  may  be  associated 
recurrent  erythematous  eruptions  in 
the  earlier  stages,  and  pigmentation  in 
the  later.  The  condition  known  as 
sclerodactylia,  in  which  the  hands  and 
fingers  are  stiffened  and  contracted  into 
claw-like  deformities,  is  produced  when 
these  parts  are  involved. 

Pathology.  —  Histologically  the 
lesions  are  made  up  of  a  dense  fibrous 
tissue,  while  the  erythematous  margin 
shows     the     bloodvessels     surrounded 

by    a    cell   exudation.      The   conditions    suggest   a    toxic    erythema     with    cell 

exudation  followed  by  fibrous-tissue  cell  proliferation. 

Prognosis. — The  disease  may  last  for  years,  and  recovery  eventually  take 

place  by  resolution  of  the  lesions.     Sometimes  atrophy  and  pigmentation  is  left. 

The  generalized  cases  have  in  some  instances  been  fatal  from  emaciation  and 

exhaustion,  but  complete  recovery  may  be  hoped  for  even  in  the  diffuse  form. 

Treatment. — There  is  no  satisfactory  treatment.  In  the  early  stages  in  both 
forms  salicin  or  salicylates  may  be  tried.  In  all  cases,  when  the  disease  has  ceased 
to  extend,  regular  careful  massage  is  of  great  value  in  aiding  the  resolution.  Thyroid 
extract,  at  one  time  strongly  recommended,  has  been  found  disappointing. 
Generalized  cases  should  be  well  clothed  and  well  fed,  and  if  possible  should  live  in 
a  warm  climate. 
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Fig.  181.  —  Scleroderma  in  the  Area  of 
Distribution     of     the     St/pra-orbital 

Nerve. 

The  white  area  was  smooth,  shiny,  with  a 
feeling  of  stiff  leather,  and  adherent  to  the 
skull. 


Leucoderma — Vitiligo. — Leucoderrna  is  an  affection  due  to  a  disturbance  of 
the  pigment  formation  in  the  skin.  There  occur  sharply-defined,  rounded  white 
patches  without  infiltration,  scaling,  or  other  obvious  changes.  They  may  appear 
upon  any  part  of  the  body,  including  the  scalp.  On  the  scalp  the  hair  over  the 
patches  is  sometimes  white.  Often  the  skin  around  the  white  patches  appears  to  be 
more  deeply  pigmented  than  normally,  but  in  most  cases  this  is  mainly  an  optical 
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illusion,  and  it  is  merely  the  contrast  which  makes  the  surrounding  skin  appear 
darker.  When  the  white  patches  are  large  and  numerous,  the  intervening  normal 
areas  may  be  mistaken  for  patches  of  pigment  on  a  normal  skin,  though  the 
convex  margins  of  the  leucodermic  areas  should  reveal  the  true  nature  of  the 
affection.  The  disease  is  usually  un- 
accompanied by  any  general  disturbance  of 
health,  but  it  may  in  rare  instances  be 
associated  with  migraine,  alopecia  areata, 
Graves'  disease,  or  scleroderma. 

Pathology. — Usually  the  only  changes 
found  are — (1)  Absence  of  pigment  from  the 
leucodermic  areas  ;  (2)  less  often,  increase 
of  pigment  in  the  immediately  surrounding 
skin. 

Slight  cell  infiltration  round  the  blood- 
vessels has  been  observed  in  recent  cases, 
and  this  is  thought  to  point  to  a  possible 
toxsemic  origin. 

Treatment. — None  of  the  agents  which 
cause  hyper-pigmentation  of  normal  skin, 
such  as  local  irritants,  light,  X-rays,  etc., 
will  induce  pigment  formation  in  the  leuco- 
dermic areas,  and  attempts  to  bleach  the 
surrounding  skin  by  means  of  lotions  con- 
taining mercury  and  peroxide  of  hydrogen 
are  practically  of  no  avail.  Exposure  to 
sunlight  should  be  avoided  as  much  as 
possible,  as  this  tends  to  exaggerate  the 
contrast  by  causing  deeper  pigmentation  of 
the  normal  skin. 

Fig.  182. — Vitiligo,  or  Leucoderma. 


The  white  areas  are  the  result  of  loss 
of  pigment.  The  rest  of  the  skin  is 
normally  pigmented. 


Granulosis  Rubra  Nasi. —  Under  this 
name  Jadassohn  described  (1901)  an  affec- 
tion which,  from  the  considerable  number 
of  cases  since  recorded,  appears  not  to 
be  uncommon.  There  is  a  redness  with  hyperidrosis  of  the  end  of  the  nose  and 
of  the  alae  nasi.  Generally  the  skin  covering  the  cartilage  of  the  nose  is  most 
affected,  but  the  redness  and  swelling  have  in  some  cases  extended  to  the  upper 
lips  and  cheeks.  Associated  with  the  redness  are  minute  reddish-brown  papules, 
which  give  rise  to  the  "  granular  "  appearance  from  which  the  affection  gets  its 
name.  The  nose  is  cold  to  the  touch.  Beads  of  sweat  cover  the  dusky-red  areas. 
Sometimes  one  or  more  small  cysts  (probably  dilated  sweat  ducts  from  the  retention 
of  sweat)  are  present  in  addition  to  the  granules.  The  hands  and  feet  may  be  cold, 
with  a  tendency  to  sweating. 

Pathologically  there  is  found  a  moderate  cell  infiltration  round  the  ducts  of 
the  sweat  glands.  It  seems  probable  that  the  essential  part  of  the  affection 
is  hyperidrosis,  and  that  the  inflammation  and  cystic  formation  are  secondary 
results. 
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^Etiology. — It  may  begin  as  early  as  six  months,  but  most  cases  recorded 
here  have  been  of  eight  to  ten  years  of  age.  There  is  some  tendency  to  family 
incidence.      Usually  the  affection  disappears  at  puberty,  but  the  cysts  may  remain. 

Diagnosis. — Several  cases  have  been  at  first  diagnosed  as  lupus  vulgaris. 
The  associated  sweating  and  the  fact  that  the  granules  fade  on  glass  pressure 
should  prevent  this  error. 

Treatment. — Temporary  benefit  has  been  obtained  from  local  astringents, 
such  as  lead  lotion  or  glycerin  of  tannic  acid  ;  but  the  only  known  method  of  cure 
is  by  X-ray  applications,  which  stop  the  sweating  and  clear  up  the  slight 
infiltration. 
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D.  CONGENITAL  AFFECTIONS. 

Nsevi. — The  term  "  nsevus  "  as  used  in  dermatology  is  applied,  not  only  to 
vascular  overgrowths,  but  to  all  congenital  localized  overgrowths  of  any  of  the 
elements  of  the  skin.  It  often  happens  that  more  than  one  type  of  nsevus  is 
present  in  the  same  patient,  or  there  may  be  other  congenital  defects. 

^Etiology. — The  cause  of  nsevi  is  unknown.  Local  injuries  at  birth  have  been 
suggested  as  the  cause  of  vascular  nsevi ;  moles  and  linear  nsevi  have  been  thought 
to  arise  from  imperfect  joining  up  of  embryonic  segments. 

Vascular  N.evi,  or  Congenital  Angiomata. — Vascular  nsevi  are  by  far  the, 
most  common  congenital  defects  of  the  skin.  They  may  be  described  as  localized 
overgrowths  of  vascular  tissue.  There  are  several  varieties — viz.,  the  port-wine 
mark,  cutaneous  ncevus,  subcutaneous  nwvus,  and  mixed  naivi.  The  appearances  of 
these  are  familiar,  and  they  need  not  be  here  described.  The  three  last  varieties 
may  sometimes  disappear  spontaneously  in  the  course  of  time,  but  sometimes  they 
may  increase  rapidly  in  size.  Apart  from  the  disfigurement  they  may  give  rise  to, 
they  are  also  liable  to  be  injured  and  to  ulcerate  when  on  parts  exposed  to  friction. 

Treatment. — For  port-wine  marks  there  is  no  satisfactory  treatment.  Small 
cutaneous  and  subcutaneous  nsevi  are  best  treated  with  C02  snow,  with  applica- 
tion of  twenty  to  sixty  seconds  according  to  the  depth  of  the  nsevus.  The  larger 
and  deeper  nsevi  may  be  excised  if  on  the  body  or  limbs,  or  treated  by  galvano- 
cautery  or  electrolysis  if  on  the  face. 

Moles,  or  Pigmented  N^vi,  are  commonly  situated  on  the  face,  neck,  or  back, 
but  they  may  occur  elsewhere.  They  may  be  single,  few,  or  numerous,  and  may 
vary  in  size  from  a  few  lines  to  several  inches  in  diameter.  They  are  commonly 
seen  as  rounded  or  oval,  deeply  pigmented  elevations,  with  coarse  hairs  springing 
from  them.  Sometimes  they  may  involve  large  areas,  as  the  whole  of  one  side  of 
the  face  or  the  lower  part  of  the  lumbar  region,  buttocks,  and  thighs.  Sometimes 
hairs  may  be  absent,  or  the  patches  may  consist  solely  of  pigment. 

The  Pathology  of  soft  moles  is  a  subject  of  discussion.  The  moles  are  com- 
posed of  masses  of  cubical  cells  arranged  in  lines,  and  it  is  a  disputed  point  as  to 
whether  these  cells  arise  from  the  epidermis  or  the  endothelial  cells  of  the  cutis. 
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Prognosis. — In  the  large  majority  of  cases  moles  are  harmless  apart  from  the 
disfigurement  they  may  cause  ;  but  sometimes  a  mole  will  take  on  a  rapid  growth, 
and  in  rare  instances  in  later  life  malignant  growths  of  a  carcinomatous  nature  may 
develop  upon  the  site  of  moles. 

Treatment. — Unless  disfiguring  or  rapidly  growing,  moles  require  no  treatment. 
If  rapidly  growing  they  should,  if  possible,  be  excised.  For  small  hairy  moles  the 
best  treatment  is  destruction  with  C02  snow.  The  stick  of  snow  is  cut  to  the 
size  of  the  mole,  and  firmly  pressed  on  to  it  for  from  thirty  to  sixty  seconds. 
It  is  best  to  begin  with  the  shorter  time,  and  repeat  the  application  some 
weeks  later  if  necessary.  A  blister  forms,  then  a  crust,  and  when  the  crust  has 
separated  there  is  left  a  pale  scar.  The  hair  papillfe  may  be  destroyed,  and  hair 
growth  permanently  prevented  by  this  method.  It  has  the  advantage  over  the 
older  method  of  electrolysis  that  it  is  comparatively  painless.  Even  large  areas 
of  hairy  pigmented  mole  may  be  destroyed,  and  replaced  by  scar  tissue,  by  the  use 
of  C02  snow. 

Linear  N^evus  (unilateral  linear  warty  mevus)  is  of  much  commoner  occurrence 
than  is  generally  supposed,  but  it  is  often  not  diagnosed  as  such.  They  occur  in 
lines  or  streaks,  which  may  extend  along  a  limb,  across  the  chest  or  face,  or  down 
the  middle  line.  They  are  generally  unilateral.  Sometimes  there  is  a  single  streak  ; 
sometimes  many  streaks  occupy  the  whole  or  part  of  one  side  of  the  body.  Occa- 
sionally they  occur  on  opposite  sides  of  the  body,  but  without  being  symmetrically 
arranged.  They  may  be  a  few  inches  long,  or  may  extend  the  whole  length  of  a 
limb  or  half  round  the  body.  The  streaks  consist  of  raised  warty  growths,  some- 
times darkened  by  exposure,  and  sometimes  with  their  base  inflamed  by  infection 
by  pus  cocci.  In  marked  examples  of  this  affection  the  streaks  may  become 
projecting  warty  bands,  and  are  then  given  the  name  of  ichthyosis  hystrix. 

Pathology. — The  structure  of  these  naevi  differs  from  that  of  soft  moles  in 
that  the  cubical  cells  of  the  soft  mole  are  absent,  and  the  growth  is  made  up  generally 
of  an  overgrowth  of  the  elements  of  the  epidermis,  horny  cells,  and  prickle  cells, 
but  sometimes  of  hair  follicles  and  sebaceous  glands,  or  even  of  sweat  glands. 

Prognosis. — These  nsevi  often  do  not  become  noticeable  until  five  to  ten  years 
of  age  or  later.  They  occasionally  disappear  spontaneously,  but  generally  require 
surgical  or  other  interference  for  their  removal. 

Treatment.— They  may  be  removed  surgically  by  excision.  They  may  be 
burnt  away  by  actual  cautery.  Or  if  these  measures,  which  require  an  anesthetic, 
are  objected  to,  they  may  be  treated  with  C02  snow. 

Repeated  application  of  salicylic  acid  (3ii.)  in  flexible  collodion  (gi.)  for  several 
weeks  will  remove  the  horny  growth  to  a  large  extent,  and  allow  the  more  ready 
application  of  the  C02  snow. 

Other  Congenital  Overgrowths  classed  as  noevi  are  lymphangioma, 
xanthoma,  adenoma  sebaceum,  and  multiple  neuro-fibromata . 
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Ichthyosis. — Ichthyosis  is  characterized  by  a  dryness  and  harshness  of  the 
skin,  accompanied  by  a  varying  degree  of  scaliness  or  hyper-keratitis. 

.^Etiology. — The  disease  is  a  congenital  affection,  though  it  is  often  not  noticed 
until  some  months  after  birth.  The  cause  is  unknown.  It  has  no  special  tendency 
to  run  in  families. 

^sl  Symptoms. — A  mild  form  of  ichthyosis  to  which  the  term  xeroderma  (dry  skin) 
is  applied  is  very  common.  The  skin  is  dry  and  rough  and  dirty-looking  every- 
where, except  in  the  flexures — i.e.,  the  front  of  the  neck,  the  bends  of  the  elbows, 
the  axillae,  the  groins,  and  the  bends  of  the  knees — which  are  quite  smooth.  The 
palms  and  soles  are  also  free  from  roughness,  but  they  are  always  deeply  furrowed 
by  an  exaggeration  of  the  natural  lines — "  monkey  palm."  These  patients  are  very 
subject  to  chapping  of  the  exposed  parts  in  winter,  and  to  eczematous  or  impetig- 
inous forms  of  dermatitis. 

In  the  more  severe  forms  of  ichthyosis  the  skin  is  covered  with  scales,  which  are 
arranged  in  a  mosaic,  each  scale  being  adherent  at  its  central  part  and  free  at  its 
margins,  giving  the  appearance  of  fish  skin  or,  in  severe  cases,  of  crocodile  hide. 

Pathology. — The  skin  shows  a  thickening  of  the  horny  layer,  with  a  deficiency 
of  sebaceous  and  sweat  glands.  It  is  probable  that  the  symptoms  depend  a  good 
deal  upon  the  absence  of  normal  fat  and  sweat  secretion.  From  the  good  effect  of 
thyroid  extract  internally,  there  is  reason  to  believe  that  a  disturbance  of  function 
of  this  gland  is  responsible  for  the  skin  condition,  but  there  is  no  direct  evidence 
that  this  is  the  case. 

The  Diagnosis  presents  no  difficulty. 

Treatment. — The  skin  will  become  soft  and  the  scaliness  disappear  when 
thyroid  gland  is  given  internally.  But  such  improvement  only  lasts  while  the 
thyroid  is  taken,  and  it  obviously  cannot  be  continued  indefinitely.  The  affection 
lasts  through  life,  but  much  may  be  done  by  simple  local  measures  to  keep  the 
skin  in  better  condition.  The  best  treatment  is  by  frequent  baths,  followed  by 
inunction  with  a  simple  grease,  such  as  liquid  vaseline.  It  is  an  advantage  to  add  a 
few  tablespoonfuls  of  glycerine  to  the  bath.  Cod-liver-oil  internally  is  often  useful 
in  improving  the  nutrition  of  the  skin,  these  patients  being  generally  thin  and 
wanting  in  cutaneous  fat. 

Xeroderma  Pigmentosum — Kaposi's  Disease. — This  is  a  rare  affection  which 
develops  in  early  life  (first  or  second  year)  as  a  freckle-like  pigmentation.  The 
pigment  spots  are  seen  first  upon  the  exposed  parts — namely,  the  face  and  hands — ■ 
and  generally  in  summer.  Later  they  appear  upon  the  neck,  the  upper  part  of  the 
chest,  the  hands,  and  the  forearms,  and  in  some  cases  on  the  legs  below  the  knees. 
After  one  or  two  summers  the  freckles  cease  to  fade  in  the  winter ;  telangiectases  and 
small  angiomata  appear,  also  smooth  white  spots  of  atrophic  skin.  In  course  of 
time  the  pigment  areas  and  the  white  spots  enlarge  and  blend.  Ectropion  may  be 
produced  by  contraction  of  the  scar  tissue.  Then  there  appear  small  superficial 
crusted  ulcerations  and  small  wart-like  growths  among  the  pigment  spots,  and 
eventually,  occasionally  quite  early,  generally  after  ten  to  twenty  years,  the  sores 
and  warts  give  rise  to  malignant  fungating  growths  of  a  carcinomatous  nature. 
(.  The  Cause  of  this  remarkable  disease  is  unknown.  It  shows  a  strong  family 
tendency,  though  confined  to  one  generation.  Sunlight  is  regarded  as  a  probable 
exciting  cause.    There  is  a  close  resemblance  between  this  affection  and  senile 
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degenerations  of  the  skin  and  X-ray  dermatitis,  both,  clinically  and  histologically. 
"  Xeroderma  pigmentosum  may  be  considered  as  a  precocious  senility  of  the  skin  " 
(Sequeira). 

Treatment. — In  the  earliest  stages  the  skin  should  be  protected  from  light  by 
means  of  a  grease-paint  coloured  with  burnt  umber,  or  by  a  brown  veil.  Small 
tumours  or  ulcers  should  be  excised.  X-ray  applications  in  properly-measured  doses 
may  also  be  employed  for  removal  of  warts  and  for  healing  ulcers. 
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Xanthoma  is  a  rare  affection  of  congenital  origin,  or  appearing  during  the  first 
months  of  life,  characterized,  as  its  name  implies,  by  yellow  nodules  or  tumours. 
These  occur  disseminated  over  the  body  as  firm,  elastic  and  projecting  rounded 
nodules  of  a  bright  yellow  colour,  split-pea-sized  to  bean-sized.  Sometimes  certain 
of  the  lesions  are  associated  with  a  vascular  nsevoid  condition. 

The  duration  of  the  affection  is  indefinite  ;  in  some  cases  the  lesions  have  dis- 
appeared spontaneously. 

Pathology. — Histologically  the  lesions  show  cells  containing  fatty  granules, 
generally  regarded  as  altered  embryonic  cells.  These  tumours  are  probably  nsevi 
of  the  endothelial  type  in  which  the  nsevus  cells  undergo  a  fatty  change  during 
their  dissolution. 

Treatment. — Lesions  in  exposed  positions  may  be  excised  or  treated  by  freezing 

with  solid  C02. 

REFERENCE. 

McDonaqh,  J.  E.  R.  :  The  Nsevo-Xantho-Endotheliomata.  Brit.  Journ.  o£  Derm.,  1912, 
xxiv.  3. 
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Abdomen,     condition    of,     in 

rickets,  116 
Abdominal  muscles,  congenital 
absence  of,  891 
pain  in  rheumatism.  959 
tuberculosis,  242-254, 1110 
Abnormal  gestures,  871 
Abnornialities.certain.of  bodily 

conformation,  871 

Abscess,  hepatic,  227 

intracranial,  762 

complicating     otitis 
media,  1082 
of  nasal  septum,  278 
perianal,  200 
perinephric,  651-653 
post-adenoid.  280 
pulmonary,  406 
retropharyngeal.  285-288 
complicating     scarlet 
fever,  1014 
Abscesses  complicating  small- 
pox, 989 
multiple  subcutaneous,  in 
infants,  1135 
treatment,  1136 
Acetic  acid  reactions  of  milk, 

61 
Acetonemia,  597-600 

cyclic  vomiting  in,  598 
delayed,      chloroform -poi- 
soning in,  598 
detection  of,  598 
in  pneumonia,  598 
"  Acholia,"  166 
Achondroplasia,  913-918 
Achondroplasic  girl.  916 

infant,  skeleton  of,  915 
Acid    intoxication    theory    of 

scurvy,  127 
Acidosis,  597-600 
Acne  scrofulosorum,  1144 
Acromegaly,  510 
Actinomycosis,  1088-1090 
pulmonary,  409,  1089 
vaccine  treatment  of,  27 
Adamson,  H.   G.,   diseases  of 

the  skin,  1120-1167 
Addison's  disease,  578 
Adenitis    complicating    scarlet 

fever.  1012 
Adenoids.  281-285 

enuresis  and,  284,  718 
epilepsy  and,  284 


JSrophagia,  733 
Agglutination  tests,  20 
Agglutinins,  18 
Air-swallowing,  733 
Albulactin,  64 

Albumin    and    caseinogen    in 
milk,  relative  percentages  of, 
44 
Albuminuria,  606 

complicating        pertussis, 
1061 
scarlet  fever,  1010 
smallpox,  990 
in  new-born,  605 
postural,  cyclic  or  ortho- 
tic, 606-610 
Alcoholism  in  amentia,  873 
Alimentary  canal,  tubercle  ba- 
cilli in,  1110 
system,    diseases    of    (R. 
Hutchison    and    G.    E. 
Waugh),  138-202 
tract,    actinomycosis     of, 
1089 
Alkalies,  effect  on  milk,  61 
Alkaptonuria,  596 
Alopecia,  1160-1161 

areata,  1160 
Alveolar  abscess,  145 
Amaas,   variety    of    smallpox, 

989 
Amaurosis,  acute,  729 

following    prolonged    ble- 
pharospasm, 729 
functional,  729 
post-eclamptic,  729 
Amaurotic  family  idiocy,  841- 

845 
Amblyopia,  hysterical,  664 
Amboceptor  and  complement, 

17 
Amentia,  abnormal  gestures  in, 
871 
amaurotic     family,     841- 

845 
classification  of,  866 
congenital    mental    defect 
(J.  Thomson),  868- 
890 
syphilis   as   cause   of, 
873 
in  relation  to,  885 
due  to  gross  brain  lesions, 
884 

1168 


Amentia,     general    treatment 
of,  886 

institutional  treatment  of, 
889 

primary,  869,  873-883 

secondary,  870,  883-885 

simple  primary,  873 

tuberculosis  in,  873 
Amyotrophy,  861 
Anaemia,  characters  of  blood- 
changes  in,  513 

due  to  defective  nutrition, 
513 

in  rheumatism,  957 

oedema  with,  134 

of     children     no     longer 
infants,  513 

pernicious,  515 

pseudo  -  leukaemia    infan- 
tum, 527-532 

secondary,  511-514 
Anaemias  in  which  alteration  of 
blood  is  the  essential  factor, 
515-517 
Anaphylaxis,  24 
Aneurysm,  503 
Angiomata  of  tongue,  143 
Angio-neurotic  oedema,  134 
Anorexia,  hysterical,  731 
Antibacterial  sera,  23 
Antipyrin  rash,  1153 
Antiseptics,  urinary,  648 
Antitoxin  therapy,  22 
Antitoxins,  17 
Anus,  diseases  of,  197-201 

fissure  of,  200 

imperforate,  197 
Aorta,  coarctation  of,  433 
Aortic  endocarditis,  442 
Aperients  in  rheumatism,  965 
Aphasia,  690 
Aphthae,  Bednar's,  141 
Apncea,  expiratory,  733 
Apoplexy,  late,  799 
Appendicitis,  179-189 
Arms,  condition  of,  in  rickets, 

115 
Arteries,  diseases  of,  501-503 
Arterio-sclerosis,  502 
Arteritis,  acute,  501 

chronic,  502 

complicating  typhoid 
fever,  1068 

umbilical,  81 


INDEX 


1109 


Arthritis,  acute  infective,  935- 
936 
of  toxic  origin,  938- 

939 
serum  disease  in,  939 
chronic,  895 

with    enlargement   of 
lymphatic      glands 
and  spleen,  941 
complicating        smallpox. 

990 
gonococcic,  937-938,  1087- 

1088 
non-suppurative,  935 
pneumococcic,  930 
rheumatoid,  939-942 
suppurative,  935 
syphditic,  942-943 
tuberculous,  926-927 
Ascaris  lumbricoides,  201 
Ascites,  254 

Asphyxia,  neonatorum.  76-78 
Ass's  milk,  66 
Asthenopia,  functional,  729 
Asthma,  331-336 

and  adenoids,  283 
Ataxia,  acute,  858 
cerebellar,  55 
familial,  854 
Sanger-Brown's,  855 
Atelectasis,  acquired.  342-346 

congenital,  339-342 
Atheroma,  502 
Athrepsia.     See  Atrophy 
Atony  of  the  sphincter  causing 

incontinence,  719 
Atrophy,  100-107 

acute,  100 
Attention    and    concentration. 

670 
Audouini  microsporon,  1130 
Aura,  709 
Auscultation,  419 
Auto-inoculation   complicating 

vaccinia,  997 
Azotorrhoea.  232 


Bacilluria,  simple,  041 
Bacillus  coli,   infections  with, 
640 
vaccine  treatment  of, 
26 
subtilis  in  condensed  milk. 
04 
Bacterial     infections     of     the 

urinary  tract,  639-649 
Bacteriology  of  milk,  59 
Bacteriolysis,  17 
Banana  flour,  68 
Barlow's  disease,  124 
Batten     (F.    E.),    diseases     of 
muscles,  891-912 
organic    diseases    of    ner- 
vous system,  740-867 
Bazin's  disease,  1144 
Belladonna  rash.  1153 
Bile,  secretion  of,  203 


Bile-ducts,   congenital   malfor- 
mation of,  79 
obliteration,  204 

or  atresia  of,  229- 
231 
diseases  of,  228 
tuberculosis  of,  221 
Bladder,  irrigation  of,  648 

stone    in.     See    Calculus, 
urinary 
Blepharospasm,     prolonged. 

amaurosis  following,  729 

Blood,  changes  of,   characters 

of,  in  anaemia,  513 

in     anaemia     pseudo- 

leukaemia  infantum . 

530 

in     congenital     heart 

disease,  427 
in  haemophilia,  545 
coagulation  of,   in  haemo- 
philia, 545 
cultivations  of,  in  lymph- 
adenoma,  554 
diseases  of,  510,  517-532 
micrococci    in,    in    acute 
epiphysitis,   1084 
Blood-infection,     general,      in 

tuberculosis,  1113 
Bloodvessels,  diseases  of,  501- 

507 
Blue  asphyxia,  76 
Bockhart,    impetigo   of,    1135. 

1130 
Bodily    conformation,    certain 

abnormalities  of,  871 
Body,  distribution  of  tubercle 

bacilli  in,  1110-1113 
Body-rocking,  731 
Boiling  of  milk,  58 
Boils    complicating    smallpox. 

989 
Bone-marrow  in  leukaemia,  523 
Bones  and  joints,  tuberculous 
disease  of,  924-927 
changes      in      adolescent 
rickets,  117-119 
of,  in  delayed  heredi- 
tary syphilis,  929 
condition    of,    in    rickets, 

112-115 
cysts  of,  simple,  932 
disease  of,  syphilitic,  927- 

930 
diseases  of  (H.  D.  Rolles- 

ton),  913-934 
fracture  of,  928 
growths      of,      malignant 

new,  934 
injury  to  growing  end  of. 
in      acute      epiphysitis. 
1084 
lesions     of,     complicating 

typhoid  fever,  1009 
long,  tuberculosis  of,  925 
tubercle  bacilli  in,  1112 
Boric   acid   in   milk,   test   for, 
50 


Bosses  of  the  skull,  931 
Brachial   plexus,    birth   injury 

to,  829-830 
Bradycardia,  492-493 
Brain,  degeneration  with  sym- 
metrical     changes      in 
macula;,  846 
diseases     of,     convulsions 

in,  706 
lesions,  gross,  amentia  due 

to,  884 
sinuses  of,  thrombosis  of, 
convulsions  and,  700 
Bread,  Standard,  70 
Breast,     diseases    of,    nursing 

contra-indicated  in,  41 
Breast-feeding.  See  under  Feed- 
ing 
Breasts,  care  of,  during  nurs- 
ing, 30 
secretion   in  new-born,  80 
Bright's    disease.     See    Neph- 
ritis, subacute  and  chronic, 
632 
Bromides  in  epilepsy,  adminis- 
tration of,  714 
Bronchi,  diseases  of,  322-339 
foreign  bodies  in,  300-301, 
336-339 
Bronchial  glands,  tuberculous, 
391-395 
tubes,  obstruction  in,  323 
spasm  in,  323 
Bronchiectasis,  385 
Bronchiolectasis,  356,  388 
Bronchitis.  322-331 
acute,  322-328 
capillary,  350 
chronic,  328-330 
complicating  mumps,  1057 

smallpox,  989 
fibrinous,  330-331 
membranous     or     plastic, 

330-331 
percussion  in,  324 
physical  signs  of,  324 
Broncho-pneumonia,  349-362 
diagnosis  of,  from  typhoid 
fever,  1069 
Bruits,  functional,  in  heart  dis- 
ease, 494 
Budde's  process  of  preserving 

milk,  50 
Bugs,   skin   eruptions   due  to, 

1128 
Buhl's    disease    in    new-born, 

92 
Bullous  impetigo,  1133 
Butter-milk,  composition  of,  03 


Cachectic  purpura,  537 
Calcaruria,  601 
Calculus,  urinary,  652-653 
Calmette's  test  in  tuberculosis 
of  lungs,  1117 
tuberculin  reaction,  21 
Cancrum  oris.  140 
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DISEASES  OF  CHILDREN 


Carbohydrate  foods,  68 
Carbohydrates,  foods  value  of, 

36 
Cardiac    sphincter,    spasm    of, 

689 
Cardio-vascular  disease  (F.  J. 

Poynton),  415-507 
Carditis,   acute,   dilatation   in, 

441 
Carpo-pedal     contractions     in 

tetany,  680,  681 
Carr     (J.     W.),     tuberculosis, 

1106-1119 
"  Carriers  "  of  diphtheria,  1039 

of  scarlet  fever,  1003 
Cartilage,  rachitic  changes  in, 

117,  118 
Caseinogen    and    albumin    in 
milk,   relative   percent- 
ages of,  44 
compounds,  33 
Catarrhal  stomatitis,  138 
Caterpillars,  skin  eruptions  due 

to,  1128 
Cautley,  E.,  diseases  of  nutri- 
tion, 100-108 
feeding  of  infants  and  chil- 
dren, 29-73 
Cellulitis,  umbilical,  81 

acute,  1077 
Cephalhematoma,  86 
Cerebellum,   forms   of    ataxia, 
856-858 
tumours     of,     ataxia     in, 
790,  855 
attitude  of  head  and 

neck  in,  790 
extracerebellar,  792 
head,    alteration      in 

shape  in,  792 
hypotonia  in,  790 
intracerebellar,     790- 

792 
mid-lobe,  793 
ocular  paralysis  in,  791 
skew  deviation  in,  791 
Cervical   glands,   tubercle   ba- 
cilli in,  1110 
Chest,  inspection  of,  419 

manifestation  of  rickets  in, 
113 
Chickenpox,  1019-1023 
Chilblains,  1126 
Childhood,  tuberculous  disease 
in  early,  special  features  of, 
1114-1119 
Chloroma,  526-527 
Chlorosis,  515 
Choanse,  congenital  atresia  of, 

259-260 
Cholaemia,    congenital    family, 

80 
Cholangitis,  229 
Cholelithiasis,  229 
Chondroma  of  nose,  288 
Chorditis  tubcrosa,  297 

(Singer's  nodules), 
296-297 


Chorea,  Voelcker  (A.  F.),  970- 
981 
and  heart  disease,  448 
varieties  of,  975 
Choreiform  movements  in  cere- 
bral diplegia,  807 
in  tics,  701 
in  tuberculous  menin- 
gitis, 754 
Chvostek's    phenomena,  679, 

681 
Chylothorax,  322 
Cirrhosis  of  liver,  215-220 

of  lung,  385 
Citric      acid      hypothesis      of 

scurvy,  126 
Clavicles,  morbid  anatomy  of, 

919 
Cleido-cranial  dysostosis,  here- 
ditary, 918-920 
Climate  and  adenoids,  282 
Clothing  in  rheumatism,  963 
Clubbing  of  fingers,  946-947 

in  bronchiectasis,  388 
in     congenital     heart 
disease,  427 
Cceliae  disease,  166-169 
Coli  bacillus,  infections   with, 

640 
Coli-pyelitis,  acute,  646 
Colic,  diagnosis  of,  149 
Colitis,  169-172 
Colon,     congenital     idiopathic 
dilatation  of,  690 
dilatation    of,    congenital, 
160-161 
Colostrum,  29,  42 
Coma,  diabetic,  590 
Complement  and  amboceptor, 

17 
Concentration    and    attention, 

670 
Condensed  milk,  64 
Condylomata,  rectal,  200 
Congenital     abnormalities     of 
blood,  515 
acholuric  jaundice,  535 
angiomata,  1164 
ataxia,  855-858 
atelectasis,  339-342 
atresia  of  the  choanal,  259- 

260 
deaf -mutism,  691 
defects  in  chronic  atrophy, 
101 
of  muscles,  891 
of  the  larynx,  292 
of  tongue,  142 
dilatation   of   colon,    160- 

161 
elevation  of  the   scapula. 

920-921 
exophthalmic  goitre,  563 
family  choloemia,  80 

jaundice,  212 
heart  disease,  423-434 
hydrocephalus,  815 
intestinal  obstruction,  172 


Congenital  jaundice,  79,  80 
laryngeal  stridor,  292-293 
malformation       of      gall- 
bladder   and    bile- 
ducts,  79,  80 
of   oesophagus,    145 
of  rectum  and  anus, 
197 
mental  defect,  808-990 
nystagmus,  687 
obliteration  of  bile-ducts, 

229-231 
oedema,  130 
paralysis  of  cranial  nerves, 

822-824 
pyloric  stenosis,  189-196 
rickets,  109 
spastic  paraplegia,  806 
stridor,  689 
syphilis,  1094-1105 

associated  with  heart 

disease,  478 
oedema  in,  134 
word  blindness,  691 

deafness  as  cause  of 
mutism,  691 
Congestion  of  lung,  390-391 
Conjunctivitis  complicating 
scarlet  fever,  1014 
smallpox,  989 
gonorrhceal,  1086 
Constipation,    anfemia    caused 
by,  512 
in  infancy,  157 
in  later  childhood,  159 
Contacts,    vaccination    of,    in 

smallpox,  994 
Contagion,   direct,   in  typhoid 

fever,  1065 
Contracture,  hysterical  muscu- 
lar, 664 
Contractures,    treatment     of. 

729 
Convulsions  and  epilepsy,  703- 
715 
recurrent,  871 
Cortico-thalamic  site  of  func- 
tional neuroses,  674-676 
Coryza  (acute  rhinitis),  260-263 

syphilitic,  276 
Cowpox  or  vaccinia,  996 
Cranial  manifestations  in  con- 
genital syphilis,  1099 
nerves,  acquired  paralysis, 
824 
congenital  nystagmus 

in,  823 
paralysis  of.  822-823 
recurrent  paralysis  of, 
825 
Craniotabes,  930 

in  rickets,  112 
Cream  and  whey  mixture,  63 
centrifugal,   51 
composition  of,  50 
in  condensed  milk,  64 
Cretinism,  clinical  features  in, 
566 
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Cretinism,  diagnosis  of  achon- 
droplasia from,  917 

Croup  d'emblcc,  1027 

Croup  frustc,  1027 

Cud-chewing,    or    mcrycismus, 
733 

Curdling,  effect  of  heat  on,  GO 

Cutaneous  diphtheria,  1029 

Cyanosis    in    congenital    heart 
disease,  426 

Cyclic  albuminuria,  606 
vomiting,  151-153 

Cystic     degeneration     of     the 
kidney,  618 

Cystinuria,  596 

Cystitis,  641.    See  also  Pyelitis 

Cysts,  hepatic,  225 
peritoneal,  257 
simple,  of  bone,  932 

Dacryocystitis       complicating 

scarlet  fever,  1014 
Dactylitis,  syphilitic,  929 

tuberculous,  925 
Day  terrors  (pavor  diurnis),  696 
Deaf-mutism,  congenital,  691 
Deafness  complicating  mumps, 
1057 
partial,  690 
Deformities       in       adolescent 

rickets,  124 
Dentition,  convulsions  between 
primary  and  secondary, 
707 
defects  in  rickets,  113 
Dermatitis    exfoliativa    in    an 
infant,  1159 
generalized,   1158- 

1160 
neonatorum  (Ritter's 
disease),  1135 
gangrenosa  infantum,  1134 
seborrhoeic,  1136,  1138 
vacciniform,     of     infants, 
1134 
Dermato-myositis.     See    Poly- 
myositis 
Dermoids  of  tongue,  143 
Desquamation  in  diagnosis  of 

scarlet  fever,  1016 
Development    of    bodily    and 
mental  powers,  delay  in,  871 
Diabetes  insipidus,  592-594 

mellitus,  587-592 
Diagnosis,  19-22 
sero-,  19 
vaccine,  21 
Dialyzed  milk,  63 
Diarrhoea  complicating  typhoid 
fever,  1068 
due  to  fat,  35 
in  indigestion  in  infancy, 

149 
infective,  162-166 
Diet  after  age  of  thirty  months. 
72 
after  first  month,  57 
after  weaning,  69 


Diet  during  first  month,  57 
effect  on  atrophy,  102 
for  wet-nurse,  31 
from    eighteen    to    thirty 

months  of  age,  71 
from    twelve   to    eighteen 

months  of  age,  70 
in  adolescent  rickets,  122 
in  chronic  indigestion,  156 
in  constipation,  159 
in  rheumatism,  964 
in  rickets,  109 
in  scurvy,  125,  128 
in  smallpox,  994 
in  typhoid  fever,  1071 
modifications  according  to 

age,  72 
See     also     Feeding      and 
Foods 
Dietetic  needs  of  the  child,  34 
Digestive  system  in  rickets,  111 
disorders   of,   compli- 
cating   pertussis, 
1062 
Diphtheria,  1024-1040 

associated  with  heart  dis- 
ease, 467 
treatment  of,  1036-1040 
vaccine  treatment  of,  27 
vulval,  1028 
Diphtheritic  paralysis,  826-829 
Diplegia,  cerebral,  806-813,  896 
athetoid  group  of,  808 
atonic  group  of,  809 
choreic  group  of,  808 
perverse      movement 

of,  808 
spastic  group  of,  807 
Diplococcus  rheumaticus,  951 
Dirt-eating,  or  pica,  731 
Diseases,     infectious     (E.     W. 
Goodall),  982-1058 
(T.  Thompson),  1059- 
1093 
Disseminated  sclerosis,  851 
Dissemination  in  scarlet  fever, 

1001 
Diverticula,  oesophageal,  146 
Dreamy  mental  states,  697-699 
Dromomania,  699 
Dropsy,  foetal,  129 
Drug  eruptions,  1152-1153 
Drugs,  dosage  of,  in  rheuma- 
tism, 966 
effect  of,  on  milk  secretion, 

47 
in  adolescent  rickets,  123 
in  chorea,  978 
in  rheumatism,  965 
Ductless     glands,    diseases    of 

(A.  E.  Garrod),  560-581 
Ductus  arteriosus,  patency  of, 

431 
Dust,  tubercle  bacilli  in,  1109 
Dynamometer,  669 
Dyslalia,  736 

Dysostosis,   cleido-cranial,   he- 
reditary, 918-920 


Dyspepsia,  acid,  and  hypertro- 
phic    pyloric     stenosis, 
689 
due  to  fat,  35 
See  also  Indigestion 
Dysphagia,  functional,  147,  730 

hysterical,  730 
Dyspnoea  in   congenital  heart 

disease,  427 
Dystrophia     adiposo-genitalis, 

571 
Dysuria,  612 

Ear,  diseases  of,  and  adenoids, 
283 
middle,    inflammation    of, 
complicating  small- 
pox, 989 
suppuration    of, 
chronic,  1081 
See  also  Otitis 
Eclampsia  in  tetany,  683 

infantile,  relation  between 

epilepsy  and,  707 
neonatorum,  exciting 
causes,  705 
treatment  of,  712 
nutans,  head-rolling  in,  688 
Ecthyma,  1134 
Eczema,  1121-1124 
Edebohl's  operation,  639 
Elbow,  rheumatic  nodules  on, 

957 
Electro-cardiography,  420 
Emotional  shock,  707 
Emotions,  control  of,  667 
evolution  of,  668-670 
relationship  of  mental  fac- 
ulties to,  670-673 
Emphysema,  346-348 
compensatory,  346 
interstitial  or  interlobular, 

346 
vesicular,  346 
Empyema,  309-330 

complicating  smallpox,  990 
Emulsions,  fat,  69 
Encephalitis,     acute,     convul- 
sions in,  706 
Enchondromata,  multiple,  934 
Endocarditis,  450 
acute,  442 , 
aortic,  442 
chronic,  445 
complicating  scarlet  fever, 

1014 
malignant,  456-460 
mitral,  442 
progressive   or   ulcerative, 

456-460 
rheumatic,  437,  958 

vaccine  treatment  of, 
27 
ulcerative   or   progressive, 
456-460 
Enema  rash,  1153-1154 
Enteric    fever,     diagnosis    of, 
from  smallpox,  992 
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Enuresis,  613-617,  718-722 

due  to  diabetes  mellitus, 

589 
nocturnal,    and   adenoids, 
284 
Environment,  effect  on  chronic 

atrophy,  102 
Ependymitis,  cerebral,  763-765 
Epidemic  influenza,  1072 
Epididymitis,  658 
Epigastrium,  pain  in,  and  rheu- 

tism,  953 
Epilepsy  and  adenoids,  284 
and  convulsions,  703-715 
and    infantile    eclampsia, 
relation  between,  707 
Epiphyses,  rachitic  changes  in, 

118 
Epiphysitis  in  congenital  syphi- 
lis, 1097 
acute,  1083-1086 
syphilitic,  927-928 
Epistaxis,  278-280 

in  haemophilia,  544 
in  rheumatism,  958 
local  causes  of,  279 
Epulis,  144 

Erb's  phenomenon,  681 
Eruptions,     various,     compli- 
cating vaccinia,  997 
Erysipelas,  1078-1079 
Erysipelas  neonatorum.  1078 
Erythema,  aetiology  of,  1148 
generalized,  after  vaccina- 
tion, 1154 
induratum  scrofulosorum, 

1144 
migrans,  143 
morbilliform,  1148 
multiforme,  1149-1150, 955 
nodosum,  1148-1149,  955_ 
of  Jacquet,  1 124 
of  napkin-region,  1124 
pernio,  1126 
scarlatiniform,  1148 
toxic,  1148 
Erythemata,  1147-1150 
in  rheumatism,  955 
Exercise    for    nursing-mother. 
30 
in  rickets,  110 
pseudo  -  paralysis       from 
want  of,  735 
Exostoses,  multiple,  933 
Exposure  and  rheumatism,  964 
Extracerebellar  tumours,  792 
Extremities,    clubbing    of,    in 
congenital  heart  disease,  427 
Eye  lesions,  complicating  small- 
pox, 989 
symptoms    in     congenital 
syphilis,  1099 
Eyelids,  inflammation  of,  com- 
plicating smallpox,  989 
Eyes,  inflammation  of,  compli- 
cating mumps,  1057 
Eyesight,  defective,  headaches 
due  to,  710 


Face,   appearance   of,   in   ade- 
noids, 283 
in  congenital  syphilis, 
1097 
irritability   of,   in   tetany, 

682 
manifestation  of  rickets  in, 

113 
tetany  of,  681 
Facial  hemiatrophy,  852 
Facio  -  scapulo  -  humeral  myo- 
pathy, 906-908 
Faeces,    incontinence    of,    198, 
721 
retention     of,     hysterical, 
722 
Familial  ataxia,  854 
Family  and  heerditary  spastic 
paraplegia,  861 
periodic  paralysis,  853 
spastic  paralysis,  861 
Fat  diarrhoea,  35 
dyspepsia,  35 
food  value  of,  35 
Fat-foods,  69 
Fauces,  ulceration  of,  diagnosis 

of  diphtheria  from,  1034 
Faucial  diphtheria,  1033 
Favus,  1131-1132 
Febrile  type  of  influenza,  1074 
Feeble-minded  n  ess.      See 

Amentia 
Feeding,  artificial,  48-73 
apparatus  for,  54 
management  of.  54-84 
stomach  capacity  in, 
55 
breast,  29-47 

contra-indications  to, 

40 
duration  of.  40 
management  of,  38 
cleanliness  in,  58 
frequency  of,  39 
infant,  value  of  starch  in, 

66 
mode  of,  58 
of    infants    and    children 

(E.  Cautley),  29-73 
percentage  system  of,  53 
regularity  of,  39,  56 
See  also  Diet  and  Foods 
Feeds.     See  Meals 
Feeling  tone,  669 
Feet,  tetany  of,  showing  con- 
traction  of   flexors   of   toes. 
680 
Ferments  present  hi  milk,  30 
Fever   in   anasmia   pseudo-leu- 
kaemia infantum,  529 
in  leukaemia,  519 
in  lymphadenoma,  553 
inanition,  105 

in  new-born,  75 
paratyphoid.     See     Para- 
typhoid fever 
Fibrinous  bronchitis,  330 
Fibroid  phthisis,  385 


Fibroma  of  larynx,  303 
Fibro-sarcoma  of  nose,  291 
Fibrositis  and  delayed  walking, 

735 
Fingers,  clubbing  of.  946-947 
Fleas,   skin   eruptions  due  to, 

1128 
Fletcher  (H.  Morley),   diseases 
of  liver,  pancreas,  and  peri- 
toneum, 203-258 
Fcetal  dropsy,  129 

rickets,  109 
Foetus,  cardiac  development  in, 
422 
circulation  in,  424 
death    of,    in    congenital 
syphilis,  1095 
in  typhoid,  1066,  1007 
infected  in  malaria,  1090 
typhoid  in,  1066 
vascular  system  of,  423 
Food,    average    amount    con- 
sumed daily,  45 
preservation  of,  58 
substitute,  56 
surplus,  vomiting  due  to, 

147 
temperature  of,  58 
Foods,  carbohydrate,  68 
fat,  69 

iron  present  in,  37 
malted,  68 

meat  preparations,  68 
patent,  68 
proprietary,  66 

classification  of,  68 
disadvantages  of,  67 
starch,  68 

vegetable  proteins,  69 
See  also  Diet  and  Feeding 
Foreign  bodies  in  the  bronchi, 
300-301,  336-339 
in  the  larynx,  299-300 
in  the  nose.  280-281 
in  oesophagus,  146 
body     causing     intestinal 
obstruction,  178 
Formalin  in  milk,  test  for,  50 
Fourth  disease,  1053 
Fowler  ( J.  S. ) ,  diseases  of  genito- 
urinary system,  603-661 
Fox   (Tilbury),    impetigo   con- 
tagiosa of,  1132 
Fracture  of  bones,  928 
Fraenum,  anomalies  of,  142 
Fragilitas  ossium,  921-924 
Friedreich's  disease,  854 
Frbhlieh's  syndrome.    See  Dys- 
trophia adiposo-genitalis 
Fungus  infections  of  the  skin, 
1128-1131 

Gall-bladder,    congenital   mal- 
formation of,  79 

diseases  of,  228 
Gangrene,  pulmonary,  405 

umbilical,  in  new-born,  81 
Gangrenous  appendicitis,  183 
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Garrod(A.  E. ).  diseases  of  duct- 
less glands,  560-584 
metabolic   disorders,   585- 

602 
prolegomena,  1-4 
Gastritis,  acute,  153 
Gastro-enteric    type    of    influ- 
enza, 1073 
Gastro-enteritis  in  new-born,  82 
Gastro -intestinal    disturbance, 

373,  705 
General  paralysis  of  insane,  850 
Genito-urinary  system,  diseases 

of  (J.  S.  Fower),  603-661 
Gestures,  abnormal,  871 
Gilles  do  la  Tourette's  disease, 

700 
Gingivitis,  haemorrhagic,  125 
Glands,  bronohial,  primary  in- 
fection of,  391 
cervical,    tubercle    bacilli 

in,  1110 
ductless,  diseases  of  (A.  E. 

Garrod),  560-581 
in    anaemia    pseudo  -  leu- 
kaemia infantum,  529 
lymphadcnomatous,     sec- 
tion of,  555 
lymphatic,  tuberculosis  of, 
general,  558 
tumours  of,  559 
secretion  of,  influence  of, 
on   functional   neurosis, 
674 
suppuration     of,     compli- 
cating smallpox,  990 
suprarenal,     diseases     of. 

572-578 
tuberculosis   of,   localized, 

559 
tuberculous  bronchial,  391- 
395 
Glandular  fever.  1053-1054 
Glioma  of  nose,  288 
Gliomatosis,  central,  820 
Glycogenic  function,  203 
Gnats,  skin  eruptions  due  to, 

1128 
Goat's  milk.  66 
Goitre,  562 

cystic,  562 

exophthalmic,  563-565 
Gonococcic   arthritis,  937-938. 

1087 
Gonococcus  infection,   vaccine 

treatment  of,  26 
Gonorrhoea,  1086-1088 
Gonorrhoeal     conjunctivitis, 
1086 
stomatitis,  141 

and  rhinitis,  1088 
Goodall     (E.    W.),    infectious 

diseases.  982-1058 
Gossage    (A.    M.),    congenital 
syphilis.  1094-1105 
heredity,  5-15 
Gout,  594-595 

in  children,  938 


Granuloma  annulare,  1152 
Granulosis    rubra    nasi,    1163- 

1164 
Graves'    disease.      See    Goitre. 

exophthalmic 
Gummata,  tuberculous,  1 142 
Guthrie    (L.),    functional    dis- 
eases of  the  nervous  system, 
662-739 
Gyrospasm,  686 

Habit  spasm,  975 

spasms  and  tics,  699-703 
Habits,  neurotic,  731-734 
Hsematoma    of    sterno-cleido- 

mastoid  muscle,  88 
Haematomyelia,  820 
Haematopoiesis,  203 
Haematuria,  610 
Haemoglobin,  529 
excess  of,  508 
Haemoglobinuria.  611 

epidemic,  in  new-born,  91 
Haemophilia,  543-548 

in  new-born,  93 
Hemophilic  joints,  944-945 
Hemopoietic    and     lymphatic- 
systems,     diseases     of     (H. 
Thursfield),  508-559 
Haemoptysis,  401 

in  pertussis,  1061 
Haemorrhage    as    symptom    of 
haemophilia,  544 
causeof  secondary  anaemia, 

511 
cerebral,  797 
complicating  typhoid 

fever,  1068 
in      anaemia      pseudo-leu- 
kaemia infantum,  529 
in  purpura,  539 
in  suprarenal  glands,  577 
intracranial,  in  new-born, 

88 
retinal,  complicating 

smallpox,  989 
supracortical,     at     birth, 
treatment    of      convul- 
sions due  to,  712 
umbilical,  in  new-born.  90 
vaginal,  in  new-born,  90 
visceral,  in  new-born,  89 
Haemorrhages   complicating 
pertussis,  1061 
in  leukaemia,  524 
in  the  new-born,  86-93 
Haemorrhagic  diphtheria,  1027 
smallpox,  987 
varicella  form  of  chicken- 
pox,  1022 
Haemorrhoids,  solitary,  200 
Haemothorax,  322 
Hair,  condition  of,  in  rickets. 
113 
pulling     and     swallowing. 
731 
Hair-ball  in  stomach,  196 
Hand,  tetany  of,  682 


Harrison's  sulcus,  114 
Hay  fever,  261-263 
Head,  shape  of,  in  rickets,  1  1 1 
Headaches  and  migraine,  715- 
717 
in  scarlet  fever,  1004 
Head-banging,  731 
Head-rolling,  688 
Hearing,  668 

Heart,    diseases    of,    acquired, 
428,  434 
chorea  in,  448 
chronic,  479-488 
cirrhosis      associated 

with,  219 
classification  of  infec- 
tions   relating    to , 
416-417 
congenital,  423-434 
due   to   chronic   lung 

disease,  499-500 
due      to      congenital 

syphilis.  478 
due  to  diphtheria,  467 
due  to  influenza,  477 
due  to  kidney  disease, 

500 
due  to  measles.  476 
due  to  meningococcal 

infection,  479 
due  to  pneumococcal 

infection,  463 
due  to  scarlet  fever, 

460-462 
due    to    tuberculosis, 

471-475 
due  to  typhoid  fever, 

475 
functional.  488-497 
infections    causing, 

415-417 
inflammatory,  441 
modern    methods    of 

studying,  420 
myocardial,  462 
pericarditis  in,  462 
physical  examination 

in,  419 
pneumococcal     infec- 
tion in,  463-465 
relation   of   tonsillitis 

to,  416 
rheumatic,  434-460 
symptoms  of,  421,  426 
valvular,  451,462.483 
failure     of,     complicating 

typhoid  fever,  1068 
fcet'al,  development  of.  422 
in  leukaemia,  519 
malignant  growths  of.  498- 

499 
normal,  418 
Heat-regulating    apparatus    in 

new-born,  75 
Heating  of  milk,  59,  60 
Heine  -  Medinische    krankheit. 

See  Polioencephalo-myelitis 
Hemianopia,  true,  664 
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Hemiatrophy-  facial,  852 
Hemiplegia,  cerebral,  diagnosis 
of,  815 
embolism  in,  814 
infantile,  814-815 
simulating  chorea,  970 
Henoch's  purpura,  540 
Hepatoptosis,  '204 
Heredity  (A.  M.  Gossage),  5-15 
and  achondroplasia,  913 
and  adenoids,  282 
and  rheumatism,  950 
and  rickets,  108 
cleido-cranial     dysostosis. 

918-920 
Jaundice,  79 

neurotic,  in  amentia,  873 
nursing     contra-indi- 
cated in,  40 
Hernia   causing  intestinal   ob- 
struction, 173 
Herpes  febrilis,  1146-1147 
iris,  1149 
zoster,  1145-1146 
Hirschsprung's  disease,  690 
"  Honeycomb  "  lung,  356,  388 
Hooping-cough,  1059-1064 
Humanized  milk,  62 
Hutchison    (R.).     and    G.    E. 
Waugh,  diseases  of  alimen- 
tary system.  138-202 
Hydatid  cyst  of  liver,  225 

disease,  408 
Hydrarthrosis,    intermittent, 

'939 
Hydrocephalus.  815-820 
acquired,  816 
acute.     See   Ependymitis, 

cerebral 
congenital,  815,  882 
convulsions  and,  706 
Hydromyelia,  821 
Hydronephrosis.  618-621 
Hydrotherapy     in     adolescent 

rickets,  122 
Hyperaesthesia,  emotional,  667 
Hypernephroma,  renal.  649 
Hypernephromata,        cortical, 
575 
medullary,  malignant,  573 
Hyperpyrexia   in  rheumatism. 

treatment  of,  967 
Hypothyroidism    and    adoles- 
cent rickets,  120 
Hysteria,  722-731 

amblyopia  in,  664 
contraction  of  visual  fields 

in,  064 
paralysis  of  ocular  muscles 

and,  664 
physical  side  of,  722 
simulating  chorea,  976 
Hysterical  contractures,  664 
joints,  944 
laryngospasm,  733 
mutism,  730 

paralysis  and  contractures, 
726-729 


Hysterical  ptosis.  729 
somnambulism,  098 


Ichthyosis,  1100 
Icterus  neonatorum.  78-80,  204 
Ideas  (L'Idee  fixe).  071 
Idiocy.     See  Amentia 
Idioglossia.  691,  738-739 
Imagination,  671 
Imbecility,  moral,  886 
See  also  Amentia 
Immunity,    active,    promotion 
of,  22 
forms  of,  18 

passive,  promotion  of,  22 
serum -therapy    and    vac- 
cines    (H.     Thursfield), 
16-28 
Impetigo,  1132 
bullous,  1133 
chronic,  1137 
complicating  scarlet  fever, 

1013 
contagiosa,  1133 

of  Tilbury  Fox,  1132 
furfuraceous,  1138 
of  Bockhart  (staphylococ- 
cic impetigo),  1135,  1130 
staphylococcic,  1135,  1136 
streptococcal,   1133 
Inanition.     See  Atrophy 
Inborn   errors   of   metabolism, 

593-597 
Inconsistency,  hysterical,  604 
Incontinence  of  fajces.  198 

of  urine,  613.  718 
Incubation  period  in  glandular 
fever,  1054 
of  chickenpox,  1020 
of  diphtheria,  1025 
of  measles,  1041 
of  mumps,  1055 
of  poliomyelitis.  760 
of  scarlet  fever.  1003 
of  smallpox,  983 
Indigestion,  acute,  153 
chronic,  154 
in  infancy,  147-153 
in  later  childhood,  153-156 
Infant,   seborrhceic   dermatitis 
in,  1138 
feeding.  See  under  Feeding 
Infantile  paralysis.     See  Polio- 

encephalo-myelitis 
Infantilism,  582-584 
Infants,  dermatitis  gangroenosa 
in,  1134 
eczema  in,  1121,  1122 
seborrhceicum  in, 
1138 
erysipelas  in,  1078 
multiple  subcutaneous  ab- 
scesses in,  1135 
napkin  -  region     eruptions 

in,  1124 
new-born,  acute  septic  dis- 
eases of,  1070 
typhoid  in,  1067 


Infants,  vacciniform  dermatitis 

of,  1134 
Infarct  period,  urine  of,  004 
Infections,  cardiac  disease  due 
to,  415-417 
intra-uterine,  424 
mixed  and  other,  in  genito- 
urinary   diseases,    647- 
648 
vaccine  treatment  of,  26- 
28 
Infectious  diseases  (Thompson. 

T.),  1059-1093 
Infective  diarrhoea,  102 

purpura,  536 
Inflammation,   local,    alopecia 

resulting  from,  1100 
Influenza,  1072-1074 

associated  with  heart  dis- 
ease, 477 
Ingestion  of    tubercle    bacilli, 

1108 
Inhalation   of  tubercle  bacilli, 

1108 
Inheritance     in     rheumatism, 

963 
Inoculation  of  skin  by  tuberclo 
bacilli,  1110 
of  smallpox,  991 
Inoculations,  experimental,  in 

lymphadenoma,  552 
Insomnia,  692 
Interauricular  septum,  patency 

of,  433 
Interstitial     pneumonia, 

chronic,  385-391 
Interventricular    septum,    pa- 
tency of,  430,  432 
Intestinal  obstruction.  172-179 
acquired,  172 
adhesions  causing,  177 
congenital,  172 
foreign  body  causing, 

178 
hernia  causing,  173 
Meckel's  diverticulum 

causing.  176 
simulation  of,  152 
tumours  causing,  177 
parasites,  201-202 
Intestines,  perforation  of,  com- 
plicating typhoid  fever, 
1068 
sarcomatous  growths  of,  in 
leukaemia,  525 
Intoxications,  chronic,  anaemia 

caused  by,  512 
Intracerebellar  tumours,  790 
Intracranial  abscess,  762 

haemorrhage  of  new-born. 


tumours,  782-797 

abscess,  cerebral  and 

cerebellar,  in,  794 
of  basal  ganglia,  783 
of  cerebellum,  788 
of      cerebral      hemi- 
sphere, 783 
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Intracranial   tumours   of    cor- 
pora quadrigemina, 
785 
of  frontal  lobe,  783 
of  medulla  oblongata, 

788 
of  optic  thalamus,  785 
of  pineal  gland,  783 
of  pituitary,  784 
of     Rolandic     region, 

784 
optic  neuritis  in,  783 
sinus    thrombosis    in, 

795 
situation  of,  783 
Intra-uterine  infection   by  tu- 
bercle bacilli,  1108 
poliomyelitis,  765 
rickets,  109 
Intussusception,  174,  541 
Iritis,   complicating    smallpox, 

989 
Iron,  present  in  foods,  37 
Irritants,  rhinitis  due  to,  261 
Ischaemic    muscular    paralysis 
and    muscular    contraction, 
912 
Ischio-rectal  abscess,  200 
Isolation   treatment   of   small- 
pox, 993 
Itching  in  eczema,  1122 

Jacquet,  erythema  of,  1124 
v.  Jaksch's  anaemia,  527 
Jaundice,  204-215 
catarrhal,  207 
complicating  scarlet  fever, 

1014 
congenital   acholuric, 
spleen  enlarged  in, 
535 
family     aetiology     of. 
212 
epidemic  forms  of,  205 
familial,  79 
hepatic  disease  associated 

with,  206 
hereditary,  79 
non-obstructive  forms  of, 

206 
obstructive  forms  of,  205 
septic,  79 
toxi-infective     forms     of, 

205,  206 
See  Icterus  neonatorum 
Jaw,  chronic  ostitis  of,  145 
defects  of,  144-145 
epulis  of,  144 
inflammatory  diseases  of, 

145 
malignant  tumours  of,  145 
odontomata  of,  144 
Joints  and  bones,  tuberculous 
disease  of,  924-927 
diseases  of  (H.  D.  Rolles- 
ton),  935-948 
in    nervous    diseases, 
944 


Joints,   effusions  and  rheuma- 
tism in,  953,  967 
haemophilic,  944-945 
haemorrhage  from,  in  hae- 
mophilia, 544 
hysterical,  944 
pains  in,  and  rheumatism, 

953,  966 
tubercle  bacilli  in  1112 
See  also  Arthritis,  Osteo- 
arthritis 

Kaposi's  disease,  1166 
Kephir,  63 

Kerion,  treatment  of,  1131 
"  Kcrnikterus,"  80 
Kidneys,    cystic    degeneration 
of,  618 
decapsulation     of     (Ede- 

bohl's  operation),  639 
floating,  618 
in  leukaemia,  524 
malformations  of,  617-621 
malpositions  of,  617-621 
stone  in,  652 
tubercle  bacilli  in,  1112 
tuberculosis  of,  653-655 
tumours  of,  649-651 
Klebs-Loeffler  bacillus,  826 
Knee,   rheumatic   nodules   on, 

956 
Knee-joints,    chronic    effusion 
into,   in  syphilitic  arthritis. 
943 
Kops'  asthma,  580 
Koumiss,  63 

Lachrymal    duct,    obstruction 
of,  by  lupus  of  nose,  275 
gland,     inflammation     of, 
complicating       mumps, 
1057 
i  Lactation,  32 
Lactic    acid    hypothesis    in 

rickets,  119 
Lactobacilline   milk,   composi- 
tion of,  63 
Lactosuria,  588 
Lalling  and  lisping,  738 
Landry's  paralysis,  771 
Langmead,   F.   S.,   diseases  of 

the  new-born,  75-99 
Lardaceous  disease,  227,  535 
I  Laryngeal     diphtheria,     1027- 
1035 
stridor,    congenital,    292- 
293 
Laryngismus,    stridulus,    295- 

296 
Laryngitis,  acute,  293-296 
catarrhal,  293 
chronic,  296-297 

catarrhal,  296 
complicating  smallpox,  989 
membranous,  295 
cedematous,  295 
spasmodic,    diagnosis    of, 
294 


Laryngitis,    spasmodic    (laryn- 
gitis stridulosa),  294 
Laryngospasm,  hysterical,  733 

in  tetany,  682 
Larynx,  congenital  defects  of, 
292 
fibroma  of,  303 
foreign  bodies  in,  299-300 
inflammation  of,  and  ade- 
noids, 283 
lupus  of,  297-298 
new  growths  of,  301-303 
oedema    of,    complicating 

mumps,  1057 
papilloma  of,  301 
retropharyngeal      abscess 

pressing  on,  286 
syphilis  of,  298-299 
webs  of,  292 
Latent  nephritis,  622 
Lateral    sinus,    septic    throm- 
bosis of,  complicating  otitis 
media,  1083 
Legs,  condition  of,  in  rickets, 

115 
Lenticular  degeneration,  847 
Leontiasis  ossea,  931-932 
Leucocytosis,  510 

leukaemia  without,  523 
Leucoderma,  1162-1163 
pathology  of,  1163 
treatment  of,  1163 
Leukaemia,  517-526 
lymphocytic,  556 
myelocytic,  518,  521 
"  Leukaemias,  mixed,"  522 
Lichen  annularis,  1152 
scrofulosorum.  1143 
urticatus,  1150 
Ligaments,  laxity  of,  in  rickets, 

115 
Lime  hypothesis  in  rickets,  119 
Linear  naavus,  1165 
Lisping  and  lalling,  738 
Litnuria,  600 
Little's  disease.     See  Diplegia, 

cerebral 
Liver,  abscess  of,  227 

acute   yellow   atrophy   of, 

209 
cirrhosis  of,  215-220 
biliary,  217 
cardiac  disease  asso- 
ciated with,  219 
mono-  or  interlobular, 

217 
multilobular    or   por- 
tal, 216 
spleen     enlarged     in, 

534 
syphilitic,  79 
diseases    of     (H.     Morley 

Fletcher),  203-231 
enlargement  of,  in  leukae- 
mia, 523 
fatty.  226 

in  anaemia  pseudo-leukae- 
mia infantum,  528 
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Liver,  lardaceous  disease  of,  227 
malformations  of,  204 
syphilis  of,  222-224 
tuberculosis  of,  220 
massive,  221 
miliary,  220 
of  bile-ducts,  221 
tumours  of,  224-225 
cystic,  225 
innocent,  224 
malignant,  224 
Lobar  pneumonia,  362-385 
Locality  and  rheumatism,  951 
Lordotic  albuminuria,  606 
Lungs,  abscess  of,  406 

actinomycosis  of,  409,1069 
collapse  of.     See  Atelecta- 
sis, acquired 
condition   of,   in   rheuma- 
tism, 959 
congestion  of,  390-391 
diseases  of,  339 
gangrene  of,  405 
haemorrhage  from,  in  hae- 
mophilia, 544 
"honeycomb,"  356,  388 
in  leukaemia,  524 
massive  collapse  of,  345- 

346 
cedema,  acute,  of,  391 
streptotrichosis  of,  409 
tuberculosis    of,    peculiar 

characters  of,  1115 
See  also  Tuberculosis 
Lupus  erythematosus,  1144 
multiple,     after     measles, 

I  111 
nodule,  1140 
of  the  larynx.  297-298 
of  the  nose,  274-276 
verrucosus,  1141 
vulgaris,  1140,  1141 
Lymph    glands,    sarcoma    of, 
diagnosis  of  lymphadenoma 
from,  556 
Lymphadenitis,  558 
syphilitic,  559 
tuberculous,  558 
Lymphadenoma,  550-557 
Lymphangeiomata,  558 
Lymphangiectasia,  558 
Lymphangitis,  557 

nursing    contra  -  indicated 
in,  41 
Lymphatic    and    haemopoietic 
systems,  diseases  of  (H. 
Thursfield),  508-559 
glands    and    vessels,    dis- 
eases of,  557-559 
important  part  played 
by,  in  tuberculosis, 
1114 
tumours  of,  559 
vessels    and    glands,    dis- 
eases of,  557-559 
Lymphatism  (status    lympha- 

ticus),  548-550,  580 
Lymphocytic  leukaemia,  556 


Maculo  -  fibrinous  stomatitis, 
138 

Malaria,  1090-1093 

Malnutrition,  103 

Malted  foods,  68 

Mammae,  shape,  size,  and  struc- 
ture of,  31 

Marasmus,  103.     See  also  Atro- 

phy 

Mask-like  distribution  of  ecze- 
ma, 1122 
Mastitis  in  new-born,  80 
in  rheumatism,  961 
Mastoid    process,    disease    of, 
chronic,   complicating   otitis 
media,  1082 
Masturbation,  733 
Matzoon,  63 

Meal,  preparation  of  each,  57 
Meals,  composition  of,  70-72 
courses  of,  70-72 
number  of,  70-72 

in  twenty-four  hours, 
55 
quantity  of  food  at,  55 
time  for,  70-71 
Measles,  1040-1050 
Meat  preparations,  68 
Meckel's   diverticulum,   ob- 
struction due  to,  176 
Melaena   neonatorum,    83,    92, 

93 
Memory,  671 
Mendellsm,  9 
Meningism,  761 
Meningitis     complicating 
mumps,  1057 
otitis  media,  1083 
diagnosis  of,  from  typhoid 

fever,  1069 
influenzal,  757 
meningococcal,  747 
other  forms  of,  759 
pneumococcal,  753 
rheumatic,  757 
serous,  760 
simulation  of,  152 
streptococcal,  757 
syphilitic,  759 
tuberculous,  753 
Meningocele,  866 
Mental  deficiency.     See  Amen- 
tia 
faculties,  evolution  of,  667- 
668 
relationship  of,  to  emo- 
tions, 670 
powers,  delay  in  develop- 
ment of,  871 
states,  dreamy,  697-699 
Merycismus,   or    cud-chewing, 

733 
Metabolism,   calcium,   disturb- 
ance of,  causing  tetany, 
684 
inborn  errors  of,  595-597 
Metabolic     disorders     (A.     E 
Garrod).  585-503 


Microbic  infection,  skin  erup- 
tions due  to, 1132-1147 
Microccphalus,  875-877 
Micrococci  in  the  blood  in  acute 

epiphysitis,  1084 
Microsporon  Audouini,  1130 
Microsporons,  1130 
Micturition,  frequency  of,  604 
Migraine,  amaurosis  caused  by. 
729 
and  headaches.  715-717 
prepubertal,    as    cause    of 

night  terrors.  695 
treatment  of,  717 
Milk,  ass's,  66 

bacteriology  of,  59 
biochemical  characters  of, 

58 
boiling  of,  58 
butter,  63 
comparison    with    human 

milk,  51 
composition  of,  52 
condensed.  64 
cows,  52 
dialyzed,  63 
diphtheria      disseminated 

by,  1024 
dried,  65 

general  composition,  of,  33 
goat's,  66 

heating  of,  methods,  59,  60 
home  modifications  of,  61 
human,  analysis  of,  42 
clinical     examination 

of,  43 
comparison  with  cow's 

milk,  51 
composition  of,  52 
daily  quantitiy  of,  44 
effect  of  drugs  taken 

by  mother,  47 
percentage    composi- 
tion of,  44 
variations  in  quality, 
46 
humanized,  62 
intolerance  of,  exceptional, 

48 
laboratory  methods  for,  53 
lactobacilline,  63 
modification  of,  53 
percentage  composition  of, 

49 
peptonized,  61 
preservatives  in,  50 
reactions  of,  61 
supply  of,  conditions  of,  49 
test  for  raw  and  cooked,  60 
tubercle  bacilli  in,  1108 
Miller's  asthma,  580 
Mind,  acquired  dulness  of,  872. 

See  also  Amentia 
Mitral  endocarditis,  442 
Moles,  1164 

Mollities  ossium,  923-924 
Molluscum  contagiosum,  1140 
Mongolism.  877-882 
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Mother,    nursing,    preparation 

of,  31 
Motor   phenomena   in   chorea, 

972 
Mouth,  diseases  of,  138-143 
Mucous  membrane,  glioma  of 
nose  partly  covered  by,  289, 
Mumps,  1055-1058 

complications  of,  1056 
treatment  of,  1058 
varieties  of,  1056 
Muscles,  abdominal,  congenital 
absence  of,  891 
congenital  defects  of,  891 
contraction  of,  912 
diseases  of  (F.  E.  Batten), 

891-912 
examination  of,  743 
haemorrhage  from,  in  he- 
mophilia, 545 
rheumatism    of,    and    de- 
layed walking,  735 
wasting    of,    in    rheuma- 
tism, 957 
weakness    of,    in    chorea, 
973 
in  rickets,  116 
Muscular   atrophy.     See  Myo- 
pathy 
Mutism,  congenital  word  deaf- 
ness as  cause  of,  691 
hysterical,  730 
Myasthenia  gravis,  852 
Myatonia  congenita,  899-902 
Myocardial     disease,     chronic 

rheumatic,  445 
Myocarditis,  450 

in  rheumatism,  958 
rheumatic,  439  ; 
Myoclonus,  701 
Myopathy,  898-910 

facio  -  scapular  -  humeral 

type  of,  906-908 
juvenile  type  of.  905-906 
neurotic  type  of,  862 
peroneal  type  of,  862 
pseudo-hypertrophic   type 

of,  902-905 
scapulo-humeral   type   of, 

905-906 
simple   atrophic   type   of, 

899-902 
spinal  caries  in,  909 
symptomatology  of,    902- 

905 
treatment  of.  910 
Myositis  fibrosa,  894-896 

ossificans  progressiva.  892- 
894 
Myotonia     congenita     (Thom- 

sen's  disease).  911 
Myxoedema.  acquired,  568 

Naevi.  1164-1165 

cutaneous.  1164 
linear,  1165 
mixed,  1164 
pigmented,  1164 


Naevi,  subcutaneous,  1164 

vascular,  1164 
Nail-biting,  731 
Napkin-region  eruptions,  1124 

erythema,  1124 
Nasal  diphtheria,  1028 

septum,  abscess  of,  278 
Navel,  haemorrhage  from,  82 
Nephritis,  622-635 
acute,  626,  632 
caused     by     gastrointes- 
tinal disorders,  623 
chronic,  631 

interstitial.  624-626 
latent,  630 
parenchymatous,  629, 
634 
complicating  mumps,  1057 
rheumatism,  960 
scarlet  fever,  1010 
small-pox,  990 
in  older  children,  626-635 
lardaceous,  630 
latent,  622 
pneumococcal,  629 
scarlatinal,  628,  632 
subacute,  631 

and  chronic,  diagnosis 
of,  632 
syphilitic,  622 
See  also  Pyelo-nephritis 
Nerve,     supra-orbital,     sclero- 
derma in  area  of,  1162 
Nerves,   accessible,   irritability 

of,  679 
Nervous  complications  of  per- 
tussis, 1061 
of  rickets,  111 
of  smallpox,  990 
of  spinal  disease,  866 
of  typhoid  fever,  1069 
diseases,  functional,  char- 
acteristics of.  663 
joint  affections  in,  944 
manifestations      due      to 

spinal  caries,  865 
purpura,  537 

system,  clinical  examina- 
tion of,  740-746 
congenital  syphilis  of, 

1101 
diffuse     sarcomatosis 

of,  797 
functional     disorders 
of  (L.Guthrie),  662- 
739 
organic     diseases     of 
(F.      E.      Batten), 
740-867 
sympathetic,   role  of. 
in   functional   neu- 
roses, 673-674 
vascular     lesions     of, 
797-803 
type  of  influenza,  1073 
Neuritis  complicating  typhoid 
fever,  1069 
toxic,  832 


Neurofibromatosis    (diffuse   or 

generalized),  830-832 
Neuroses,   acquired  co-ordina- 
tion, 690 
due  to  faulty  development 
of  cerebral  centres,  690- 
692 
functional,    clinical    divi- 
sion of,  665-666 
co-ordination,      686- 

690 
cortico-thalamic    site 

of,  674-676 
somato  -  psychic      or 
psycho-somatic, 
665,  692-739 
in  early  infancy,  somatic 

functional,  679-686 
of  somatic  origin.  679-692 
Neurotic  habits,  731-734 

heredity,      nursing      con- 
tra-indicated in,  40 
New-born,  acute  septic  diseases 
of,  1076 
albuminuria  in,  605 
asphyxia  in,  76-78 
breast  secretion  and  mas- 
titis in,  80-81 
Buhl's  disease  in,  92 
cephalhaematoma  in,  86 
diseases   of   (F.    S.    Lang- 
mead),  75-99 
epidemic    haemoglobinuria 

in,  91 
general  sepsis  in,  82 
hsematoma  of  sterno-elei- 
do-mastoid  muscle  in.  88 
haemophilia  in,  93 
haemorrhage  due  to  syphi- 
lis in,  91 
haemorrhages  in,  86-93 
heat-regulating  apparatus 

in,  75 
icterus  in,  78-80 
intracranial     haemorrhage 

in,  88 
melaena  in,  92 
ophthalmia  in,  84 
pemphigus  in,  94 
pulse-rate  in,  75 
sclero-cedema,      sclerema, 
pseudo  -  sclerema      and 
sclerodermia  in,  94-99 
tetanus  in,  83-84 
umbilical  haemorrhage  in, 

90 
umbilical  infection  in,  81 
urine  in,  75 

vaginal  haemorrhage  in,  90 
visceral  haemorrhage  in,  89 
Winckel's  disease  in,  91 
Nightmare,  693 
Night  terrors,  693 
Nipples,  care  of  during  nursing. 
30 
fissure  of.  41 
Nocturnal  pruritus  as  symptom 
of  scabies,  1127 
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"  Nodosites  "    in   rheumatism, 

459 
Nodular-ringed  eruption,  1152 
Nodules  in  rheumatism,   950, 
968 
submiliary,  437 
Noma,  140,  601 
Nose,  chondroma  of,  288 

diseases  of  (F.   A.   Rose). 

259-303 
fibro-sarcoma  of,  291 
foreign  bodies  in,  280-281 
glioma  of,  288 
gummatous  lesions  of,  277 
lupus  of,  274-276 
papilloma  of,  288 
polypi  of,  291-292 
syphilis  of,  276-277 
tumours  of,  288-292 
innocent,  288 
malignant,  291 
sarcoma  of,  291 
Nursing-mother,      preparation 

of,  30 
Nutrition,    defective,    anaemia 
due  to,  513 
diseases   of   (E.    Cautley), 
100-128 
Nystagmus,    680 
acquired.  687 
congenital,  687 
hereditary,  687 
myoclonie,  688 
true,  604 


of, 
See 


023 


129- 


Obesity,  585-587 
( >cular  diphtheria,  1029 
muscles,       paralysis 
hysteria  and.  004. 
also  Eye 
Odontomata  of  jaw,  144 
(Edema,  129-137 

acute  nephritis  with, 

of  lungs,  391 
forms  of  (G.  F.  Still), 

137 
in     anaemia     pseudo-leu- 
kaemia infantum,  529 
of  lung,  390-391 
(Esophagus,  affections  of,  145- 

147 
Omphalitis,  81,  1077 
Ophthalmia  neonatorum,  84 

complications  and 

diagnosis  of,  85 
symptoms  of,  85 
treatment  of,  85 
Opsonic  index,  20 
Orchitis,  658 

complicating  mumps.  1050 
Osteo-arthritis,  942 
Osteo-arthropathy,     hypertro- 
phic, 947-948 
Osteogenesis  imperfecta,  921- 

923  i 

Osteo-malacia,  923 
Osteo-myelitis,  acute,  1093 
in  rheumatism,  960 


Osteoperiostitis,     syphilitic, 
radiograph  of,  1100 
tuberculous,  925 
Otitis  media,  acute  inflamma- 
tion of  mastoid  pro- 
cess    complicating, 
1082 
aetiology  of,  1079 
complicationsof.1057, 

1081 
results  of,  1079-1083 
Oxalic  acid,  606 
Oxaluria,  600 
Oxyuris  vermicularis,  201 

Pain,   abdominal,    in   rheuma- 
tism, 959 
epigastric,    and    rheuma- 
tism, 953 
in  delayed  walking,  735 
in  leukaemia,  519 
Palpation,  419 
Pancreas,  cysts  of,  235 
diseases  of,  231-235 

(H.  Morley  Fletcher), 
231-235 
parasites  of,  235 
tuberculosis  of,  235 
tumours  of,  235 
weight  of,  232 
Pancreatitis,  acute,  233 
chronic,  234 

complicating  mumps,  1050 
Papilloma  of  larynx,  301 

of  nose,  288 
Paralalia,  738 

Paralysis,  diphtheritic,  826-829 
epidemic.       See    Polioen- 

cephalo-myelitis 
facial,  complicating  otitis 

media,  1082 
family  periodic,  853 

spastic,  861 
functional,  735 
hysterical,    and    contrac- 
tures, 726-729 
hysterical,  rigidity  in,  727 
infantile.       See     Polioen- 

cephalo-myelitis 
ischaemic  muscular,  912 
pseudo-,    from    want    of 

exercise,  735 
toxic,    simulating   chorea. 
976 
Paraplegia,  859 

functional  motor,  664 
spastic  congenital,  806 

family,  861 
with  amyotrophy,  861 
Parasites,    animal    skin    erup- 
tions due  to,  1127-1132 
intestinal,  201-202 
!"  anaemia    caused    by, 

513 
Parathyroid  glands,  570 
Paratyphoid  fever,  1071-1072 
Parathyroids,  deficient  activity 
of,  causing  tetany,  684 


Pediculosis  capitis.  1128,  1132 
Pemphigus,  1155-1156 

neonatorum,  94,  1133 
Pentosuria,  595 
Peptonized  milk,  01 
Percussion,  419 
Periarteritis  nodosa,  502, 
Pericarditis,  450,  451 

chronic  adhesive,  448 
chronic  rheumatic,  447 
complicating  scarlet  fever. 

1014 
physical  sigus  of,  444 
rheumatic,  438,  958 
symptomatology  of,  443 
Pericardium,     malignant 

growths  of,  498 
Perinephric  abscess,  651-653 
Perinephritis,  651-653 
Peripheral   irritation,   removal 

of  sources  of,  713 
Periostitis,  1098,  1099 

in  rheumatism,  960 
Peritoneum,    diseases    of    (H. 

Morley  Fletcher),  236-258 
Peritonitis,    acute    non-tuber- 
culous form,  236-237 
chronic  diffuse  form,  241 

localized  form,  241 
complicating  scarlet  fever. 

1014 
gonococcal.  239 
in  rheumatism,  959 
pneumococcal,  238 
tuberculous,  242-254 
forms  of,  244-249 
specific  infections  in, 
242 
Peritonsillitis,     suppurative 

(Quinsy),  267 
Perleche,  142 
Pernio  erythema,  1126 
Pertussis,  1059-1064 
Phagocyotsis,  16 
Pharyngeal  diverticula,  145 
Phimosis    complicating   small- 
pox, 990 
pain  in,  149 
Phlebitis  and  thrombosis,  503, 
803-806 
umbilical,  82 
acute,  1077 
Phosphaturia,  601 

treatment  of,  602 
Phosphoric  acid,  606 
Pica  or  dirt-eating,  731 
Picking  and  scratching,  731 
Pigeon-breast,  114 
Pineal  gland,  diseases  of,  571- 

572 
Pirquet's,  von,    cutaneous   re- 
action, 21 
Pirquet's,  von,  test  in  tubercu- 
losis of  lungs,  1117 
Pituitary  body,  570-571 
Pityriasis    alba    or    pityriasis 
simplex,  1138 
capitis,  1137 
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Pityriasis  capitis,   diagnosis  of 
ringworm  from ,  1 1 30 
treatment,  1137 
rosea,  1158 

aetiology  of,  1158 
diagnosis  of,  1158 
pathology  of,  1158 
treatment  of,  1158 
rubra,  1158-1160 
simplex,  or  pityriasis  alba, 
1138 
Pleurisy,  305 

complicating  rheumatism, 
959 
smallpox,  99 
purulent.     See  Empyema 
serous,  305-309 
Pneumococcal    infection    asso- 
ciated   with    heart    dis- 
ease, 463 
nephritis,  629 
peritonitis,  238 
Pneumococcic  arthritis,  936 
Pneumograph,  669 
Pneumonia,  348 

acetonaeniia  in,  598 
acute,    complications    of, 
375 
complicating     scarlet 
fever,  1011 
arthritis  in,  376 
catarrhal,  349 
cerebral  type  of,  373 
chronic    interstitial,    385- 

391 
fibroid,  385 
lobar,  348.  361-385 
lobular,  349 

complicating      small- 
pox, 989 
tuberculous,  396 
Pneumothorax,  320-322 
Pock  in  smallpox,  990 
Poisons,  absorption  of,  anaemia 

due  to,  512 
Polioencephalo-myelitis,     765- 
782 
abortive  form  of,  775 
ascending  and  descending 

form  of,  771 
ataxia  form  of,  773 
bulbar  form  of,  771 
cerebellar  form  of,  773 
cerebral  form  of.  772 
herpes  zoster  in.  775 
intra-uterine,  765 
meningitic  form  of,  775 
neuritic  form  of.  774 
pontine  form  of,  771 
spinal  form  of,  768 
Poliomyelitis.        See    Polioen- 
cephalo-myelitis 
Pollakiuria,  612 
Polycythaemia,  532-533 
absolute,  532 
relative.  532 
treatment  of,  533 
Polygraph,  clinical.  420 


Polymyositis,  896-898 
Polyneuritis,  multiple,  832 

recurring,  833 
Polyorrhomenitis,  219 
Polypi,  nasal,  291-292 
Polyserositis,  219,  449,  473 
Polyuria,  593,  612 
Port-wine  mark,  1164 
Potassium,   bromide  of,   erup- 
tions due  to,  1152 
Poynton  (F.  J.),  cardio-vascu- 

lar  disease,  415-507 
Predentition,  convulsions  dur- 
ing, treatment  of,  712 
Prematurity,  101 
Prepuce,  diphtheria  of,  1029 
Proctitis,  199 

Progressive  lenticular  degene- 
ration, 847-849 
Progressive     spinal     muscular 

atrophy.  834-840 
Protein  food,  value  of,  34 
Proteins,  vegetable,  69 
Pruritus,  nocturnal,  as  symp- 
tom of  scabies,  1127 
Pseudo-hypertrophic   myo- 
pathy, 902 
Pseudo-influenza,  1073 
Pseudo-rheumatic     tubercu- 
losis, 927 
Pseudo-sclerema,  98 
Pseudo  -  tumours,      cerebellar. 

193 
Psoriasis,  1156-1158 
Psychical  tic,  700 
Ptosis,  hysterical,  729 
Pulmonary  stenosis  associated 
with    patent    interven- 
tricular septum,  430 
tuberculosis,  395 
Pulse  in  scarlet  fever,  1004 
Pulse-rate  in  new-born.  75 
in  typhoid  fever,  1067 
Purpura,  535-543 
cachetic.  537 

diagnosis  of,  from   small- 
pox, 993 
Henoch's,  540 
in  leukaemia,  525 
infective,  536 
intussusception  in,  541 
mechanical,  537 
nervous,  537 
oedema  with,  136 
primary  or  idiopathic,  538- 
543 
Pyaimia,  1075-1077 

acute  in  rheumatism,  961 
complicating  smallpox.  990 
in  new-born,  symptoms  of, 

82 
in  older  children,  1077 
vaccine  treatment  of.  27 
Pyelitis,  disease,  cause  of,  642 
in  older  children,  643 
(pyelo-cystitis),  642       F 
urine  in,  642 
1  Pyelo-cystitis.     See  Pyelitis 


Pyelo-nephritis,      suppurative 

'643 
Pylorus,  spasm  of,  59 

stenosis     of,      congenital. 
189-196,  689 
hypertrophic,  689 
Pyoeardium,  primary,  300 
Pyopericardium.      See    Heart 
disease 
pneumococcal  infection  in, 
463 
Pyrexia.  338-340 

in  rheumatism,  953 
Pyuria,  611 

Quinine,  injection  of,  per  rec- 
tum, in  treatment  of  ma- 
laria, 1093 

Quinsy,  (suppurative  periton- 
sillitis), 267 

Race     and    anaemia     pseudo- 
leukaemia  infantum,  528 
and  haemophilia,  544 
and  rheumatism,  950 
Rachitic  rosary,  113 
Radiograph  of  syphilitic  osteo- 
periostitis, 1100 
Radiography  in  heart  disease, 

421 
Ranula,  143 
Rash  in  chickenpox,  1020 

in  diagnosis  of  scarlet  fever, 

1016 
in  measles,  1043 
in  rubella,  1051 
in  scarlet  fever,  1004, 1013 
in  smallpox.  984,  989 
in  typhoid  fever,  1068 
Rashes  in  congenital  syphilis, 

1096 
Raynaud's  disease,  504-507 
Reactions,  milk,  61 

promotion  of,  21 
Recklinghausen's,  von,  disease. 

See  Neurofibromatosis 
Rectum,  diseases  of,  197-201 
"Red-gum."  1150 
Reflexes,  744-746,  974 
Regurgitation  of  surplus  food, 

147 
Renal  calculus,  652 

colic,  diagnosis  of,  653 
hypernephroma,  649 
Rennet,  reactions  with,  61 
Residence     and     rheumatism, 

964 
Respiration  in  new-born,  75 
Respiratory    complications    of 
pertussis,  1061 
of  typhoid  fever,  1069 
passages,   tubercle   bacilli 

in,  1111 
system,  diseases  of  (G.  A. 

Sutherland),  304-414 
type  of  influenza,  1073 
Rest  in  rheumatic   heart    dis- 
ease, 452 
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Retina,  haemorrhage  into  com- 
plicating smallpox,  989 
R  etinal  changes  in  uraemia,  636 
R  etropharyngeal  abscess,  285- 
288 
compUcating     scarlet 
fever,  1014 
R  evaccination  in  vaccinia,  999 
Rheumatic  heart  disease.     See 
Heart,  diseases  of,  rheu- 
matic,        Endocarditis. 
Myocarditis,        Pericar- 
ditis, 
malignant       endocarditis. 

457 
multiple  serositis,  449 
myocardial  disease,  445 
pericarditis,  chronic,  447 
state,  diagnosis  of,  961 
use  of  term,  950 
Rheumatism,  Voelcker,  A.  F., 
949-969 
abdominal  pain  in,  959 
acute,  960 

epiphysitis    mistaken 
for,  1085 
cardiac,    435.      See    also 
Heart,  diseases  of,  rheu- 
matic 
muscular,     and     delayed 

walking,  735 
nephritis  in,  960 
nodules  in,  956 
pleurisy  in,  959 
pseudo-tuberculous,  927 
skin  and,  954 
thrombosis  in,  958 
Rheumatoid  arthritis,  939-942 
Rhinitis   and  gonorrhoea]   sto- 
matitis, 1088 
acute  (coryza),  260-263 
atrophic.  272-274 
catarrhal,  aetiology  of,  271 
chronic,  271-274 
due  to  irritants,  261 
membranous,  263-264 
microbic,  260 
sicca,  272 
Rhinorrhoea,  paroxysmal,  263 
Ribs,  beading  of,  113 
Rickets,  107-116 

aetiology  of,  108 
adolescent.  116-124 

hydrotherapy  in,  122 
hypothyroidism       in, 

120 
lactic  acid  hypothesis 

of,  119 
lime     hypothesis     of, 

119 
special    measures    in. 

123 
toxin    hypothesis    of, 
119 
bone     manifestations     of, 

112-115 
chest  condition  in,  113 
convulsions  caused  by,  705 


Rickets,  craniotabes  in,  112 

nosis     of     achondro- 
plasia from,  917 
foetal,  109 
head  shape  in,  111 
heredity  in,  108 
intra-uterine,  109 
late,  116-124 
recrudescent,  116-124 
spleen  enlarged  in,  535 
tetany  caused  by,  684 
varieties  of.  108 
Ringworm,  1128 
Ritter's  disease.  1135 
Rolleston  (H.  D.),  diseases  of 

bones  and  joints,  913-948 
Rose  (F.  A.),  diseases  of  the 

nose  and  throat,  259-303 
Rubella,  1050-1052 


Salaam  spasms,  688 
Salicylates  in  rheumatic  heart 

disease,  455 
Salicylic  acid  in  milk,  test  for. 

50' 
Salts  present  in  milk,  36 
Sanger-Brown's  ataxia,  855 
Santonin  in  intestinal  worms, 

202 
Sarcoma,  hepatic,  224 

of  nose,  291 
Sarcomata  of  jaw,  144,  145 
Sarcomatosis,   diffuse,   of   ner- 
vous system,  797 
Scabies,  1127 

Scalp,     ringworm     of,     large- 
,     spored,  1129 
small-spored,  1129 
treatment  of,  1130 
trichophyton  endothrix  of, 
1130 
Scapula,    congenital    elevation 

of,  920-921 
Scapulo-humeral       myopathy, 

905-906 
Scarlatinal  nephritis,  628,  632 

rheumatism,  1013 
Scarlet  fever,  1000-1019 

albuminuria     compli- 
cating, 1010 
associated  with  heart 

disease,  460-462 
benign,  1006 
carriers  of,  1003 
chorea    complicating, 

1014 
complications    of, 

1009-1014 
diagnosis     of.     1015- 
l      1017 

from        chicken- 
pox,  1023 
from    diphtheria. 
1034 
forms  of,  1006,  1009 
malignant.  1008 
return  cases  of,  1002 


Scarlet     fever,    treatment    of, 

1017-1019 
Schultz's  artificial  respiration, 

77,  341 
Sclerema,  94,  95 
Sclerodactylia,  1162 
Scleroderma,  99,  1161-1162 
Sclero-oedema,  94,  95 
Sclerosis,  disseminated,  851 

tuberous,  882 
Scratching  and  picking,  731 
Scrofulodermia,  1142,  1143 
Scurvy,  124-128 

acid  intoxication  theory  of, 

127 
citric  acid  hypothesis  of, 

126 
dietetic    factors    in,    125, 

128 
in  rheumatism,  961 
Season  and  lacunar  tonsillitis, 
265 
and  measles,  1041 
and  rheumatism,  951 
and  scarlet  fever,  1002 
Seborrhcea,  1136 
Secondary  amentia,  883-885 
Senses,    special,    evolution   of, 

667 
Sepsis,   general,   in   new-born, 
82 
of     lymphatic    glands    in 
leukaemia,  525 
Septicaemia,  1075-1077 

complicating       smallpox, 

990 
in    new-born,     symptoms 

of,  82 
in  older  children,  1077 
spleen  enlarged  in,  533 
Sera,    administration    of, 
methods  of,  23 
antibacterial,  23 
ill  effects  after  injection  of, 
24 
Sero-diagnosis,  19 
Serositis,  rheumatic   multiple, 
449 
tuberculous,  473 
Serous  cavities,  extravasations 

into,  in  haemophilia,  545 
Serum    disease    in    acute    ar- 
]         thritis,  939 
eruptions,  1153 
therapy,     immunity     and 
vaccines  (H.  Thursfield). 
16-28 
treatment     of     rheumatic 
heart  disease,  454 
Shock,  emotional,  707 
Sight,  068 
Singer's      nodules      (chorditis 

tuberosa),  296-297 
Sinus,  longitudinal,  thrombosis 
of,  803 
thrombosis,  803 
Skeletal  manifestations  in  con- 
genital syphilis,  1099 
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Skeleton  of  aehondroplasic  in 

fant,  915 
Skin,  actinomycosis  of,  1089 
diseases  of  (H.  G.  Adam 
son),  1120-1167 
in  rheumatism,  954 
eruptions        complicatinj 
mumps,  1057 
congenital      syphilis, 

1145 
diagnosis  of,  1145 
from      smallpox, 
992 
due  to   animal   para- 
sites, 1127-1132 
due  to  bugs,  1128 
due     to     caterpillars, 

1128 
due  to  fleas,  1128 
due  to  gnats,  1128 
due   to    microbic    in- 
fection, 1132-1147 
of  toxic  origin,  1147- 
1164 
fungus  infections  of,  1128- 

1131 
inoculation  of,  by  tubercle 

bacilli,  1110 
in  rheumatism,  954 
manifestations  of  rheuma- 
tism, treatment  of,  967 
tuberculosis  of,  1140 
Skull,  bossing  of,  931 

congenital  syphilis  of,  928 
deformity  of,  in  rickets,  112 
morbid  anatomy  of,  919 
Sleep,  disorders  of,  692-697 
treatment  of,  696 
teeth-grinding  during,  693 
Smallpox,  982-995 

complications  and  sequels 

of,  989 
confluent,  986 
convalescents,    treatment 

of,  995 
deaths  from,  and  vaccina- 
tion, 999 
diagnosis  of,  991-993 

from         chicken-pox, 

1013 
from     enteric     fever, 

992 
from  erythema  multi- 
forme, 992 
from  measles,  991 
from  purpura,  993 
from   skin   eruptions. 

992 
from     typhus     fever, 

993 
from  varicella,  992 
in  pre-eruptivc  stage, 
991 
discrete,  986 
incubation  period  of,  983 
inoculation  of,  991 
modified  or  varioloid.  988 
treatment  of,  993-995 


Smallpox,  treatment  of,  isola- 
tion, 993 
symptomatic,  994 
vaccination  of  contacts  in. 
994 
Soda,  citrate  of,  effect  on  milk. 

61 
Somnambulism,  697 
hysterical,  698 
Soniniloquy,  693 
Spasm,  habit,  975 

of   the   cardiac   sphincter, 

689 
salaam,  688 
Spasms    and    tics,    distinction 

between,  700 
Spasmus  nutans,  687 

head-rolling  and,  688 
"  Spat  apoplexie, "  799 
Speech,  acquired,  loss  of,  692 

defects  of,  736-739 
Sphincter,    atony    of,    causing 

incontinence,  719 
Sphygmograph,  669 
Sphygmomanometer,  421 
Spina  bifida,  866 
Spinal     cord,    membranes    of, 
haemorrhage  in,  821 
form   of    polio-encephalo- 
myelitis,  768 
Spinal  disease,  forms  of  mus- 
cular   atrophy    due    to, 
840 
tumours,  859 
Spine,  caries  of,  nervous  mani- 
festations   due    to, 
865 
retropharyngeal     ab- 
scesses     secondary 
to,  287 
curvature  of,  in  rickets,  114 
Spino-cerebellar  ataxia,  855 
Spleen,    enlargement   of,    533- 
535 
chronic,  534 
in      acute      infective 

diseases,  533 
in    chronic    arthritis. 

941 
in     congenital    acho- 
luric jaundice,  213, 
535 
in    hepatic    cirrhosis. 

217.  219,  534 
in  lardaceous  disease, 

535 
in  leukaemia,  523 
in  rickets,  116,  535 
in     septicaeniic     con- 
ditions, 533 
in   syphilis,  224,  534, 

1099 
in  tuberculosis,  534 
in  typhoid  fever,  533, 
1068 
in  leukaemia,  519 
lymphadenomatous,  551 
tumours  of,  535 


Spondylitis,  tuberculous,  925 
Sprengel's  deformity,  920 
Stammering     and     stuttering, 

736-738 
j  Staphylococcal    infections     in 
genito-urinary  diseases,  647 
Staphylococcus  infection,  vac- 
cine treatment  of,  26 
Starch  foods,  68 

value  of,  in  infant  feeding, 
66 
Status  epilepticus,  710 

lymphaticus,  lymphatism, 
548-550 
Steatorrhcea,  232,  595 
Sterno-cleido-mastoid    muscle, 

haematoma  of,  88 
Still   (G.   F.),   some  forms   of 

oedema  in  children,  129-137 
Still's  disease,  939 

chronic  adhesive  peri- 
carditis in,  448 
Stomach,  dilatation  of,  196 
hair-ball  in,  196 
diseases  of.  189-197 
size  of,  and  artificial  feed- 
ing, 55 
tumours  of,  197 
ulcer  of,  197 
Stomatitis,  138-142 
catarrhal,  138 
gangrenous,  140 
gonorrhceal,  141 

and  rhinitis,  1088 
maculo-fibrinous,  138 
ulcerative,  139 

complicating     scarlet 

fever.  1013 
diagnosis     of      diph- 
theria from,  1035 
Stools  in  typhoid  fever,  1070 
Streptococcal      infections      in 
genito-urinary  diseases,  647- 
648 
Streptotrichosis  of  lung,  409 
Stridor,  congenital,  689 
Strophulus,  "red-gum,"  1151 
Stuttering     and     stammering, 

736-738 
Suck,  inability  to,  wasting  due 

to,  101 
Suckling,  duration  of.  39 
mode  of,  38 

prolonged,    production   of 
tetany  by,  683 
Suggestion,  hypnotic,  in  treat- 
ment of  enuresis,  720 
Sulphates,  ethereal,  606 
Suprarenal    glands,     complete 
absence,  573 
diseases  of.  572-578 
haemorrhage  into,  577 
hypernephromata   of, 
573,  575 
haemorrhage  in  new-born, 
89 
Sutherland  (G.  A.),  diseases  of 
respiratory  system,  304-414 
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Swallowing.     See  Dysphagia 

Symesthesia,  671 

Syncopal  attacks  in  congenital 

heart  disease,  427 
Syndrome  thalamique,  675 
Syphilide,  bullous,  1145 
Syphilis,  acquired,  1102 

congenital   (A.    M.    Goss- 
age),  1094-1105 
appearance  of  face  in, 
1097 
of     permanent 
teeth  in,  1101 
as   cause   of   primary 

amentia,  873 
death  of  fcetusin,  1095 
in  relation  to  amentia, 

885 
later     manifestations 

of,  1100 
of  liver,  222 
napkin-region      erup- 
tions mistaken  for, 
1124 
of     nervous     system, 

850,  1101 
cedenia  in,  134 
of  skull,  928 
skin  eruptions  of,  1145 
visceral     lesions     in, 
1099 
constitutional  nursing  con- 
tra-indicated in,  40 
haemorrhage    due    to,    in 

new-born,  91 
hereditary,  delayed,  bone 

changes  in,  929 
of  the  larynx,  298-299 
of  the  liver,  222-224 
of  the  nose,  276-277 
organism  of,  1094 
Syphilitic  arthritis,  942-943 
bullous     eruption,     diag- 
nosis of  pemphigus  neo- 
natorum from,  1134 
cirrhosis  of  liver,  79,  223 
coryza,  276 
dactylitis.  929 
disease  of  bone,  927-930 
epiphysitis,  927-928 
lymphadenitis,  559 
nephritis,  622 
Syringomyelia,  821 

Tabes,  juvenile,  850 

Tache     cerebrale     in     scarlet 

fever,  1005 
Tachycardia,  491 
Tienia,  treatment  of,  202 
Tapeworms,  treatment  of,  202 
Taste,  sense  of,  668 
Teeth    grinding   during   sleep, 
693 
irregularities  of,  hi  rickets, 

113 
permanent,  appearance  of, 
in    congenital    syphilis, 
1101 


Temperament,    neurotic,    666- 
667 
types  of,  676-679 
Temperature  in   scarlet  fever, 

1004 
Testis.     See  Orchitis 
Tests  for  preservatives  in  milk, 
50 
for  raw  and  cooked  milk, 
60 
Tetanus  neonatorum,  83 
Tetany,  679-686 

cause  of,  by  rickets,  684 
by   deficient   activity 
of  parathyroids, 
684 
by      disturbance      of 
calcium     metabol- 
ism, 684 
production    of,     by    pro- 
longed suckling.  683 
relapsing,  685 
Thalamique  syndrome,  675 

reaction,  excessive  to 
stimuli  in,  675 
Thompson  (T.),  infectious  dis- 
eases, 1059-1093 
Thomson's  disease,  911 
Thomson     (John),    congenital 
mental  defect  (amentia),  868- 
890 
Thoracic  duct,  diseases  of,  557 
Threadworms,  treatment  of, 202 
Throat,  sore,  and  rheumatism, 
953 
in  diagnosis  of  scarlet 

fever,  1015 
in  rheumatism,  treat- 
ment of,  967 
in  scarlet  fever,  1004 
and     nose,      diseases      of 
(F.  A.  Rose),  259-303 
Thrombosis  and  phlebitis,  503 
in  rheumatism,  958 
of  cerebral  sinuses,  convul- 
sions in,  706 
of  cerebral  vessels,  801 
septic,  of  lateral  sinus,  com- 
plicating   otitis    media, 
1083 
sinus,  803 
Thrush,  140 
Thumb-sucking,  732 
Thursfield    (H.),     diseases    of 
the     hsemopoietic     and 
lymphatic  systems,  508- 
559 
immunity,  serum-therapy, 
and  vaccines,  16-28 
Thymic  asthma,  580 
Thymitis,  acute,  581 
Thymus  gland,  asthma  in,  580 
atrophy  of,  580 
diseases  of,  579-581 
hypertrophy  of,   549, 


579 

inflammation 
acute,  581 


of. 


Thymus  gland,  lymphatism  in, 
580 
syphilis  in,  581 
tuberculosis  of,  581 
tumours  of,  581 
Thyroid    gland,     diseases    of, 
561-569 
inadequacy,  563-569 
See    also    Goitre,    exoph- 
thalmic 
Thyroiditis,  acute,  561 
Tic,  psychical,  700 
Tics  and  habit  spasms,  699-703 
Tinea  capitis,  1129 
circinata,  1129 
tonsurans,  1130 
unguium,  1129 
Tinnitus  aurium  complicating 

mumps,  1057 
Toes,  flexors  of,  contraction  of, 

in  tetany  of  the  feet,  680 
Tongue,  anomalies  of,  142 
black,  143 

congenital  defects  of,  142 
geographical,  143 
hypertrophy  of,  142 
roof    of,    retropharyngeal 
abscess  pressing  on,  286 
tumours  of,  143 
"  Tongue-tie,"  142 
Tonsil,  function  of,  264 
Tonsillitis,  264-269 
acute,  265 
complicating  scarlet  fever, 

1013 
lacunar    (follicular),    265- 

267 
relation  to  cardiac  disease, 
416 
Tonsils,  enlargement  of, 
chronic,  269-270 
structure  of,  264 
tuberculous,  269 
Toxic  oedema,  133 
Toxin    hypothesis    in    rickets, 

120 
Toxins,  bacteriological,  anaemia 
caused  by,  512 
chemical,   anaemia  caused 
by,  512 
Toxi- tuberculides,  1140,  1143 
Trachea,  diseases  of,  322-339 
Traumatism    causing    convul- 
sions, 707 
Tremor,  744 
Trichophyton      endothrix      of 

scalp,  1130 
Trichophytons,  1130 
Tricuspid  stenosis,  433,  447 
Trismus  neonatorum,  83-84 
Trousseau's  phenomenon,  679, 

681 
Tubercle  bacilli,  distribution  of, 
in  the  body,  1110- 
1113 
modes  of  infection  by, 

1107 
types  of,  1107 
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Tuberculides,  or  toxi-tubercu- 
lides,  1143 
papulonecrotic,  11-14 
toxi-,  1140 
Tuberculin  reactions,  21 

test,    in     tuberculosis     of 
lungs,  1116 
subcutaneous,   in   tu- 
berculosis of  lungs, 
1116 
Tuberculosis     (J.     W.     Carr), 
1106-1119 
acute  miliary,  396,  1069 
arrest  of.  1113 
cardiac,  471,  477 
course  of,  1113-1114 
death-rate  in,  1106 
dissemination  of,  marked 

tendency  to,  1114 
glandular,  generalized,  55S 
hepatic,  220 

important  part  played  by 
lymphatic     glands     in, 
1114 
in  amentia,  873 
in  early  childhood,  special 

features  of,  1114-1119 
indirect  extension  to  ad- 
jacent parts  in,  1113 
nursing     contra-indicated 

in,  40 
of   lungs,    Calmette's   test 
in,  1117 
physical  signs  of,  111  6 
von  Pirquet's  test  in, 

1117 
spread  of,  1115 
starting-point  of ,  1 1 1 5 
symptoms  of,  1116 
tuberculin     test     in, 

1116 
tuberculin  test,  subcu- 
taneous, in,  1117 
of  the  kidney,  653-655 
of  the  long  bones,  925 
of  the  skin,  1140 
peritonitis,  242 
pulmonary,  395 

massive,  398 
rapid  progress  of,  1115 
relation  of  Iymphadenoma 

to,  552 
spleen  enlarged  in,  534 
treatment  of,  1118 
tuberculin    treatment    of, 

1118 
vaccine  treatment  of,  27 
X-ray     examination     in, 
1117 
Tuberculous  arthritis,  926-927 
dactylitis,  925 
disease  of  bones  and  joints, 

924-927 
gummata,  1142 
lymphadenitis,  558 
ostoo-periostitis,  925 
peritonitis,  242-254 
pneumonia,  396 


Tuberculous    pseudo  -  rheuma- 
tism, 927 
spondylitis,  925 
tonsils,  269 
i  Tuberous  sclerosis,  882 
Tumours,  extracerebellar,  792 
intraccrcbellar,  790 
intracranial,  782-797 

convulsions  in,  706 
of  the  kidney,  649-651 
of  the  liver,  224 
of  the  nose,  288-292 
of  the  peritoneum,  256 
of  the  pons,  813 
of  the  spleen,  535 
pseudo,  793 
Typhoid  fever,  1064-1071 

associated  with  heart 

disease,  475 
complications  of ,  1068 
diagnosis  of,  1069 

from  acute  mili- 
ary tuberculo- 
sis, 1069 
from    appendici- 
tis, 1069 
from       broncho- 
pneumonia, 
1069 
from    Iymphade- 
noma, 556 
from   meningitis, 

1069 
from      smallpox, 
993 
inolderchildren,  1067- 

1071 
in      older      children, 
symptoms  of,  1067 
modes  of  conveyance 

of,  1065 
special  symptoms  of, 
treatment  of,  1071 
spleen     enlarged     in, 
533,  1068 
Typhoid  form  of  scarlet  fever, 
1009 
in  infancy,  1067 
in  the  foetus,  1066 

Ulcera  pterygoidea,  141 
Ulcerative  stomatitis,  139 
Umbilical  arteritis,  81,  1077 

cellulitis,  81,  1077 

cord,  infections  of,  1070 

gangrene,  81 

haemorrhage  in  new-born, 
82,  90 

infection  in  new-born,  81 

phlebitis,  82,  1077 

wound,  infections  of,  1077 
Uraemia,  635-639 

functional  amaurosis  and, 
729 

retinal  changes  in,  636 
Uraemic  convulsions,  707 
Urinary  antiseptics.  648 

calculus,  652 


Urinary    complications   of   ty- 
phoid fever,  1069 

tract,   bacterial  infections 
of,  639-649 
Urine,  603-613 

excretion      of,      quantity 
variations  in,  011 

hyperacidity  of,  in  enure- 
sis, 719 

in  new-born  child,  75 

in  rickets,  111 

in  typhoid  fever,  1070 

infarct,  605 

nervous  retention  of,  721 

of  later  infancy  and  child- 
hood, 605 

quantity   of,    at   different 
ages,  603 

secretion  of,  quantity  vari- 
ations in,  611 
Urticaria,  1150-1152 

pigmentosa,  1152 


Vaccination,       deaths       from 
smallpox  and,  999 
eruptions,  1154-1155 
generalized  erythema  after, 

1154 
in  typhoid  fever,  1071 
method  of,  997 
of    contacts   in   smallpox, 

994 
toxic     erythemata     after, 

1155 
value  of,  999 
Vaccine  diagnosis,  21 
Vaccine-therapy,  24-28 
Vaccine  treatment  of  rheumatic 

heart  disease,  454 
Vaccines,  bacterial,  prophylac- 
tic, 25 
therapeutic,  26 
immunity      and      serum- 
therapy  (H.  Thursfield), 
16-28 
sensitized,  22 
Vaccinia,  995-1000 
Vagina,  haemorrhage  from,  in 

new-born,  90 
Vaginitis  complicating  scarlet 

fever,  1014 
Varicella      bullosa      form      of 
chicken-pox,  1021 
diagnosis  of,   from  small- 
pox, 992 
gangrenosa     complicating 
chicken-pox,  1022 
Varioloid,   or   modified   small- 
pox, 988 
Variolous     test     in     vaccinia, 

1000 
Vascular     lesions     of     central 

nervous  system,  799-803 
Vegetable  proteins,  69 
Veins,  diseases  of,  503 

thrombosis    of,    in    rheu- 
matism, 958 


1184 


DISEASES  OF  CHILDREN 


Venous   thrombosis    complica- 
ting typhoid  fever,  1068 
Vernix  caseosa,  1137 
Verruca;,  or  warts,  1139 
Verruca  plana  juvenilis,  1139 

vulgaris,  1139 
Vincent's  angina,  267-269 
Visceral  haemorrhage  in   new- 
born, 89 
Visual    fields,    hysterical   con- 
traction of,  064 
Vitality,  lowered,  in  acute  epi- 
physitis, 1084 
Vitiligo,  1162 
Voolcker  (A.  F.),  rheumatism 

and  chorea,  949-981 
V'olkmann's  contracture,  912 
Vomiting,  cyclic,  151-153 

in  congenital  pyloric  steno- 
sis, 189 
in  indigestion  in  infancy, 

147 
in  scarlet  fever,  1004 
symptomatic,  148 
Vulva,  diphtheria  of,  1028, 1036 
Vulvo-vaginitis,  1087 


Walking,  delayed,  735 
pain  in,  735 

power  in,  loss  of  acquired, 
735 
Waren-Tay-Sach's  disease,  841- 

845 
Warts,  or  verruese,  1139 
Wasting  conditions,  oedema  in, 
131 
in  ansemia  pseudo-leuka;- 

mia,  infantum,  529 
in  chorea,  974 
See  also  Atrophy 
Waugh(G.  E.),  and  Hutchison 
(R.),   diseases  of  alimentary 
system,  138-202 
Weaning,  47 

diet  after,  69 
Webs  of  the  larynx,  292 
Weigert-Pal   staining  method. 

778 
Werdnig-Hoffmann    paralysis, 

834-840 
Wet-nurse,  30-32 
Whey    and     cream     mixture. 
63 


Whey,  analyses  of,  62 
citric  acid,  63 
powder,  sweet,  63,  64 
tartrated,  63 
wine,  white,  63 
White  asphyxia,  77 
Whitlows  complicating  scarlet 

fever,  1013 
Whooping-cough.     See    Hoop- 
ing-cough. 
Will,  670 
Winckel's  disease  in  new-born, 

91 
"Witch's  milk,"  80 
Word     blindness,     congenital . 

691 
deafness,  congenital,  691 
Worms,  intestinal,  201-202 

Xanthoma,  1167 
Xeroderma  pigmentosum,  1166 
X-ray  examination  in  tubercu- 
losis, 1117 

Zona,  1145-1146 


THE    END 
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